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Fig. 1.--Window Side f:-o:n w1til.c!l~ r \ in. sca!:!i. 
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Fig. 2.- Seat Side: interior (~ in. scale). 
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tlu.tion, baTing a. con
tinuou::; scut some 
l!J ft. long. F rom 
l'iide to side each way 
it measures 10 ft. 
Fig. :~ is an elevation 
of the front, and i:4 
therefore somewhat 
more stitf and formal 
than a perspective 
view wottld have 
been ; but it has 
been given as more 
useful for practical 

• purpo:;e.-:, smce accu-
rate drawing to scale 
0 in .. to the foot) is 
thus u ttni ned. 

l ts fmm£>work and 
tlte mniu part of it 
nrc of the material 
a.Jvoca,tcd for ga rden 

• p 11 rp oscs 111 my 

grou~ds of a. palatial 
m~runon, yet it coo
talOs a. reasonable 
amount of accommo- Fig. 3.- 0ctagonal summer-House : Fron' Elevation on scale of ~ in. to 1ft . 

nrtiele on "SomeRus
tic Carpcntry,"VoL I., 
p. 2-!7 : namely, larch 
poles ; other woods 
arc, however. us we 
shall present ly see, 
U!'ICd fo1· minor pur
tloses. The roof is 
of thatch. In the 
arrnngemrnt of this 
building there is a 
certain resemblance 
to a tent. It has a. 
central pillar, not un
like a. t ent pole, which 
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sustains much of the weight of th.e roo.f. 
In Figs. 4 and .10 this central . p1lla.r IS 
marked A, and m the former dmgram a 
dotted line shows how it is surrounded b.Y a 
fixed octaO'onal table. Being of first un
porta.nce, this pillar is somewha.t large~· tb~n 
any of the other timbers-say, 6 ~n. m 
diameter near its bottom, and tapenng as 
little as may be. A rod of iron or wood 
rises from its top to form the centre ?f t~e 
straw J?innacle seen crown!ng the _roof m F!g. 
3. Th1s pillar shows a height of 11ft. 2m. 
above ground, and it. should. not. be lc.t less 
than 3ft. into the soil; for 1t Will need to 
be firmly fixed, or it .may be fol'c.ed out of 
the perpendicular dunng the erectwn of the 
roof· when the roof timbers are once fixed 

, in pl~ce it will h~ve ~ittle ~urth<?r chance of 
moving. ~he du~gram Ft.g. 4 IS a .ground 
plan, and Fig. 10 .1s a .sectiOn sbowwg the 
timbers from the mterwr: both are drawn 

. ' 

•• 

on a scale oft in. to the foot. . 
The eiaht collar-posts (B, B, B, F1gs. 4 and 

10) at the corners of the octagon a.re of 
son1ewhat smaller stuff-say 4 in. They 
~how 6ft. above ground, and should ha.\'e 
:! ft. below. It will be well to gas-tar a.ll 
the underground work, as recommended in 
the former article, cited above. 

The ground plan of a building in this 
shape is readily laid out. The space being 
levelled, a string is taken which has a loop 
at each end, and is 5 ft. 2 in. long. With a 
stake driven through the loop at one end as 
a centre, and with a stick pa.ssecl through 
the loop at the other to serve as the travel
ling leg of the compasses, a circle is struck 
10ft. 4 in. in diameter, and into this pegs 
are driven at equal intervals (4-ft. apart) 
to mark the centres of the eight collar
posts. Whilst digging the holes for the 
posts, these points are kept by drawing two 
straight lines on the ground which intersect 
at the peg. 

The cross·pieces which rest on the collar
posts, and which serve as wall-plates, are of 
a trifle smaller stuff than the posts-sa.y 
3in. · Fig. 7 shows how they arc cnt to fit 
the tops of the posts, and nailed there. In 
this building there arc no mortises, nor, 
indeed, anything but such simple ca.rpentry 
as anybody can do with the simplest tools. 
On these ends above the posts rest the 
lower ends of the eight main rafters, D, n, n, 
the upper ends of which rest aga.inst and 
are nailed to the central pillar. The eight 
intermediate rafters, E, E, E, rest at bottom 
on the middles of the side plates, and at 
top are cut to fit upon and between the tops 
of the main rafters. 

The laths used are in this case in no way 
particular-any sticks will do : they will not 
he seen, and under thatch there is no neces
sity that a level surface should be formed 
by them, as for slates or tiles. They al'e 
nailed 6 in. or 8 in. apart. 

It will be seen in Fig. 3 that over the 
~ntrance a s~a.ll gable i~ formed : how this 
1s arranged IS shown m Fig. 6. In this 
diagram the spectator is supposed to look 
d own.upon the roof. The laths, when nailed 
on, mll have to run over the little ridge 
formed by F, instead of keeping the level 
as on the other sides. This will cause n~ 
special difficulties in the thatching. The 
that?her is an accommodating man, who 
r eadily makes up hollows and fits his work 
to any irregulanties. 

The :valls are of larch poles sawn in l1alf. 
To split a _numb.er of heavy poles with the 
hand saw IS ted1ous work, and it is better 
to go to the little extra expense of having 
them DUl throu~h by the nearest steam 
saw. The quantity of half-stuH' required 

• 

• 

may be easily calculated; one of these 
sides wL-1 take about five and a half 6ft. 
lcn.crtbs of 4-in. stuff. The tops of these 
waU-pieces are sa.wn obliquely to lit against 
the round wall-phtes to which they are 
nailed. In their lower parts they are naileLl 
to the lower cross-pieces, G, G, G, Fig. 10. 

These latter will best be made of rather 
large stuH' quartered, since their upper sides 
on which the seat-boa.rds rest should be 
level, as well as their backs, which go against 
the wall-pi eces. The middle cross-pieces 
are of snmller half- stuft~ and shoultl be 
nailed to the wall-pieces rather tha.n that 
the ,mJl-pieces should be nailed to them ; 
for they a.re in a conspicuous pla.ce, and 
nails dri ven through them and clenched 
would be unsightly. 

The front supports of the seats are let 
into the ground some G in., and rise 14} in. 
above the ground line. 'l'be seats them
selves it will be ad "isable to cut from inch 
Loard, and about 16~ in. wide. I shall 
speak presently of the manner in which 
their edges and upper sides will be orna
mented. 

In the two window sides of the octagon 
(see Figs. 1 and 3), the space below the 
windows is filled with whole poles, their 
bottoms resting on a sill let in level with 
the ground, and their tops nailed into 
through a cross-piece of half -stnf:f (K, Fig. 1 ). 
The mullions a.ncl transoms of the windows 
-if snch grand architectural terms may be 
applied to the mere sticks which pass up 
and across them-are oi small straight larch 
stuff, but the ornamental filling in n.bovc is 
of crooked branrhci;-O::t~ bangles by prefer
ence, though n.pplt-woocl would do very well. 
The latter is pa.rticularly mentioned because 
it often h;tppens thu.t an old npple-trce is cut 
down in a garden such as tbat in which we 
now suppose ourselves to be building, and 
is a.t once condemned as fi rewood ; yet its 
stem may have grotesque knots, and its 
branches picturesque contortions which 
wonld make it valuable for rustic work. 
\Yhene\·er ru3tic building is contemplated, 
it is well that su<·h woocl should be la.id by ; 
n. single tree would supply all the ~ma.ll 
quantity of crooked stun· tha.t is requin~d in 
the present instance. Ancl inde~d , when 
fruit o1· orn::unental trees of any other kind 
are cut clown, there is no harm 'in cousicler
ing whether any pa.rt of them might nnt 
come in usefully for garden ca.rpcntry ; even 
the interlaced stems of ivy, when an old 
growth has covered a. wall, have sometimes 
been utilised to excellent ett'ect. 

It may be obscrYed that any chinks 
between the pieces beneath the window:-;, a.c; 
well as in the walls generally, are most 
rea.(lily and appropria.tely rend cr~d wind
proof by neatly stutfing with moss. Fig. 1 
gives a full front elevation of one of the 
window sides (they being only sclln ob
liquely in Fig. 3), and it is on the ~ in. scale. 

Four stout crooked pieces are nst>d a~ 
struts to support the ta.blc (tlrawn to I in. 
scale in l!'igs. 5 and 8); i'- i n. hoard wi 11 
suffice for the top of this ta.hle, aud it. will 
probably be cut from two width~. To give 
:proper strength to the ornamental border 
(seen in Fig. 8), a second thickness of the 
board is attached below each corner, cxtenrl
ing 3 or 4 in. to each side, so as to R.llow 
each of the longer bits of split rod to be 
fixed, as shown, with two brads. 

A really satisfactory material in wbid1 to 
finish the top of a rustic table is not ea si I y 
found. We require something which "'i ll 
give a level surface, and at the same time 
be in harmony with its SUl'l'OUn d i 11.:.!:-; . 

Board, planed or painted, oilcloth, or any 

-
manufactured material, we feel to be out of 
place; marble or slate looks cold and hard 
We can find nothing absolutely level that 
satisfies out· taste, and have to fall back on 
that old resource in rustic work-rustic 
mosaic. By this we mean split rods of 
wood so bradded down as to form patterns. 
For our present puq10se, however, we need 
to keep the mo~aic more neat and smooth 
than u~ua.!. Fig. 5 shows the top of our 
talJle thus treated. 

1o 
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The rods most in fayour for rustic mosaic 

are those of tlte hazel: They are to be 
bought cheaply and abundantly when the 
uudergrowth of woods is cut. They have 

:)I 

a smooth and pretty bark, and the useful 
size is 'from :: in. to 1{· in. Sticks of other 
kinds of the same size can also be used : 
birch and wild cherry may be named among 
those with smooth bark, und wych elm and 
maple among tlJOsc with rough; willow or 
withy, again, is of most common growth, and 
exceedingly useful. In river-side neighbour
hoods it is often the most cheap and 
plentiful of all woods. For mosaic work, it 

tl• 
9 
9 
[J 

i::; alwavs peeled, for its bark is unattractive, 
and its light colour when stripped makes 
·it tell well in contrast to the dark bark of 
other woods. If used, as it often is, for 
outdoor purposes in garden carpentry, it 
should a.lwayt; be peeled. Country carpen
t ers have a saying thn.t witby lasts twice as 
long without its bark as with it; and in 

1 
this there is much truth, for the loose bark ',

1
'! 

holds the wet to the wood and C<.'tuses it to 
rot. T o make it peel freely, it should be cut 11 

just as tl1e young Jea.ves ma.ke their appear
ance. The like holds good with other 
woods ; but if it is desired that the bark 
should hold firmly, the wood should be cut 

1 down in dead of winter, when all the sap is 
down. 

'fhe t op of our tahle is supposed to be 
mainly composed of peeled withy. We can 
make smoother work with it than with 
almost anything else. We ha.ve in this 
pattern only the double da.rk line bounding 
the sto,t· and the single strip round the edge 
in ha?.:el, and fot· these we can choose level 
pieces. So much white will not look amiss 
in this pl:1ce, and withy is easily worked. 
Hazel and most woods twist so much in 
the grain tha.t it is rarely safe to split them 
except with the saw, but withy-i~ sh~rt 
lengths like these, at least-·can be split with 
a hatchet. 

In rough carpentry there is no m?rc · 
pretty or interesting work than'these mosmcs. 
We have more of them in the backs of 
the seats (Fig. 2), and on the seats them
selves (Fig. H). On tb.e latter, as on the 
table top, hazel and withy are contrasted, 
and form a. design in alterna.te triangles ; 
the separating bands, it may be noticed, 
have a light strip against the dark, and a 
dark Rtri p against the light, triangle. Alo.ng 
the eel ere of the seats one or two strips 
merely o are nailed lengthwis~. II~ such a 
sitnation an ornamental edgm~ hke that 
round the table would be too liable to be 
broken. It is recommended that the back 
of the seats should be in dark bark-covered 
woods only, for the mosaic in that position 
will look better without any mixture of the 
ligh t-colomed withy. 

The upper compartments of the sides 
with which the backs of those sitting doWll 
will not come in contact may be m?re 
quickly and yet pleasingly covered wtth 
sheet:-; of bark. Elm bark is good for the 
purpose. It may be peeled in large sb~ets 
frnm the trunks of t rees felled m sprm~, 
when tile sap is risi~g; and whilst !t lS 
drying, suould have bricks or stones latd on 
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it to press it flat. When dried, it is 
nailed to the walls, and a.ny cracks 
which appea.r can be neatly tilled with 
moss. The space beneath the seats. is 
also shown as roughly covered w1th 
bark. . 1 f . . '11 The almost comca roo 1s, 1t w1 
be observed, a. thatched one. In my 
opinion no other covering is so pleasing 
as thatch for a. rustic building. Its 
colour and rough texture harmonise 
well with the natural wood, and all its 
associations are of a rustic character ; 
no other covering so effectually excludes 
the summer beat, and nowhere can one 
find a. retreat so suggestive of coolness, 
quiet, and repose, M under the low ea.ves 
of a. thatched building. Thatch has, it 
must be admitted, certain practical dis
advantages - birds and wmds are apt 
to scatter fragments from it in a manner 
objectionable in a trim garden, and it 
needs renewing at comparatively short 

Fig. G:- Top of Table il iD. scal e). 

intervals. Y et
1 

in spite of these 
(lrawbacks, it IS hard to imagine 
any person of cultivated taste ac
cepting any other covering for a 
summer-house with thatch at his 
command . 

The common sa.ying is that a 
~hatched roof needs re -coating 
r!vet·y ten years. ·Often, no doubt, 
this is near the truth, yet really 
good work will frequ~ntly stand 
for almost twenty years. '!'be materials 
in use in this country arc reeds, straw, 

~ and stubb)e. Reeds make a strong 
. thatch, but are not easily to be procured, 

• 

except in fenny distt·icts. Stubble, 
• which is the lower o.ncf stronger patt 

of the wheat stem, stands better than 
stra~v, which is its upper and weaker 
portion ; to last properly, however, 
stubble should be cut immediately after 
harvest, and E~hould not be left stand-
• • 
mg, as 1t frell~ently is! till the spring, 
for then the wmter ratns, collectmg in 
!t,~. hollow stems. cause it to rot before 
It IS cut. On small buildinas like sum
mer-houses especially, st ubble makes a 
much more compact and sightly roof 
than straw. 

Thatching is not costly or difficult 
work. I n agricultural districts a load 
of stubble- sufficient to thatch three 
such buildings M that before us-costs 
30s., a.nd a. thatcher expects the wacres 
of a first-cla:;s labomer only, not th~se 
of a mecha.mc. He needs an Assistant 
whose bW!i ness it is to straighten tb~ 
material into convenient bundles (called 

• 
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Fig. 4.- Ground Pla!l of Summer-House (.l in. scale). 

B Fig. 7. - Collnr
PostsandEnds 
of Wall-Plates. 
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"yelvcns "), and to ~Supply him a.c. lte 
re'luires them. If ho is re-thatchi~ an 
old building, l1c IIH;rcly tllrul!tK the encl:f 
of his new material into the old thatch 
with a wooclcu spud ; but if lte iH CO\'er
ing n. new roof, lac sewfl down l1iR 
11 yclven:; " to tJtc lath~ and rarU;r·H \\ ith 
a huge ueedle and ~-;tout tarred ktring . 
He begins at the eaves, lay ing a.'i wide 
a. breadth as he can conveniently reach 
on one side c,f his ladder, tl1is breadth 
being called a "stclch.'' He workH up
wards, each new laye1· covering the 
tar-cord "·bich :;ecmes that beneath it; 
and thu:. he goe:>; on till he has reached 
the ridge. 

In his seconcl " stelch " he is careful 
to blend together it.s edge n.nd the edge 
of ihat already laid, !!O that no rain mny 
find its way between them; and in 
doing this completely lies much of the 
superiority of good over bnd thotcl1ing. 
"\Yhen laid, the thatch is smoothed down 

Fig. 6.-Tlmbers ov~r Entrance. · :Fig. 8.-Eleva.tion of Table (1 iD. fiCale). 

Fig. 9.
Mosaic 

fl 
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Seats. 
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Fig. 10.-Sectlon on Y Z (Fig. 4), showing Framework, etc. 
(4 iD. scalel. . . 
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and stra.ightene{l with a. gigantic 
comb, like the heru.l of a large rake1 one end being without teeth, antl 
serving as a hamllc. In the present 
jnstancc, the tops of all the stelches 
meeting in a point are finished nncl 
cn.pped by the little bundle of 
thatching material formins the 
pinnacle, altd which is ttghtly 
bound round the rod of wood or 
iron in its centre. 

It is Ui'Ual to bind thatching dowr, 
with at least two beltl:> of buckles and 
runners. In our :5ttmmer-house \Fig. 3) 
I show two double belts. 'l'he buckles 
have some resemblance to ladies' hair
pins on a coloi'sal scale. They are made 
of slips of witl1y, twisted nnd doubled 
in thei r middles and pointed nt their 
ends ; the runners are long straight 
slips of the same. These ln.tter are laid 
a.cross the thatch, and the buckles, being 
plnced over them, are pushed tightly 
into it-their J1oint& bNng dri\"en up
wards, that wet may not be let into the 
roof by them. The short diagonal 
runners seen in the i llustrntiou crossing 
each other between tho horizontal lines 
are used in omamental thatching only; 
and are rather for appearance thnn fo r 
use. Lastly, the eaves arc cut to ~;ba.pe, 
and trimmed with pnring-knife und 
~hears .. 

A roof like that before us looks mo~t 
pretty and cogy within if lined with 
ling. The ling- is lix~d in a. way some
what akin to thatching. A layer i~ 
placed along the bottom opposite to 

• 
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the eaves, and secured by a strip of 
wood nailed from rafter to rafter ; the 
layer next above hides this strip, and so 
the work is carried on to the apex, where 
a. knot cut from an apple-tree trunk, a 
bunch of fir-cones fastened together, or 
some such matter, finishes the whole. In 

· districts where liRg is not to be had, gorse 
· or furze in short pieces may serve in,.tead, 

but stout gloves are required to handle it ; 
or the ends of fir branches may do, if nothing 
better offers. 

It is not always easy to decide on the 
best way of forming a tloor. Boards would 
look out of place, n.nd are not to be thought 
of. A pitchinaof pebbles is moreincharacter: 
it is dry and"'cleauly, and es}1ecially if some 
variety of colour is obtnmn.ble, and the 
stones are armnged in some geometrical 
design, it may add to the orna.mentaJ effect. 
Pebbles n.re not, however, pleasing to the 
feet of those who wear thin shoes. Gravel, 
where it is always dry, is apt to become 
dusty, and to disagree with ladies' dresses. 
If, however, gra '·el should be used, perhaps 
the best plan to prevent the rising of damp, 
and to obviate dust as far as possible, is to 
asphalt it : on the foundation of broken 
stones and a layer of coarse gravel to put a 
course of asphalt or of ordinary gas tar, and 
on this to sift enough fine washed gravel to 
hide it. Yet a wood ravement of ~mnll 
larch poles. cut into 5 or 6 in. billet:-:, and 
pitched with some attention to geometrical 
ll.ITa.ngemeut, will make the most dry and 
comfortable of floors, and one which will 
not harmonise badly with any of the 
decoratire work of our summer-honc;e. 

--- ··- ---
BRICKLAYERS' WORK . 

BY !IWNIO. 
_ ...,,...,_ 

FIRE BRICKS. 

FmE BRICKS are used for lining furnaces, 
·kilns, etc., where inLense heat is generated, 

which ordinary bricks would not strmd. 
They are built with ground fire clay mixed 
to a pa,ste, as ordinary mortar will not stand 
the heat. They are of a pn.le yellow or brown 
colour; when mottled with black spots, it 
indicates the presence of particles of iron, 
and the quality of the brick~ is not so good. 
'l'hose made at Stourbt·iclgc are considered 
the best ; but very good fire Lrick!:: are made 
in W a,les, Yarious parts of England, and 
Scotland. 

They are nude from fire clay, which is 
found throughout the coal measures. It is 
~omposed of silica, alumina, n.nd watet·; it 
18 c.1.lled a refractory clay, and owes this 
~u~lity to its comparative freedom from 
lnne, magnesia, and metallic oxides, which 
act a~ tluxes. The composition and quality 
of tlus clay also vary very much even in 
the same district. When the clay i~., broucrht 
from the mit~e, it is laicl.in a heap for a y~ar 
or more, wlnch cn.uses 1t to crumble and 
the st?n~s and other impurities are picked 
out ; tt ts then broken up, and ground be
tween edge-stones 6ft. or more in diameter· 
a ~ne grating is fixed in ~he pan, throu~l~ 
whwb thegrouud clay falls mto the elevators 
(which are iron buckets nmnincr on a. chain 
oyer pulleys), and carried into 

0 
a, revolvinrr 

cylinder ~overed with wire.gauze; the fin~ 
clay, f?-llmg. tht·ou?h t~e \V Ire, is cn.rried into 
the pug m1ll ana unxed with '''a.ter and 
forced out at th~ bottom of the pug mill 
ready for mouldmg-the rougher portion 
_falls. out of the end of the cylinder, and is 
c~med back under the rolLs. 
• 

• • 

' 
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BRICKLAYERS W ORK. 

The bricks are moulded by hand-the 
moulding being a combination of slop aud 
pallet moulding-the mould being dipped 
into water, and the bricks bein? carried off 
between two boards. The bricK~ are dried 
in a shed, under the floor of which flues are 
formed, heated by furnaces. When dry, the 
bricks are walled into hacks till ready for 
burning. 

'rhe kilns are oblong, with fires at one 
end. An average-sized kilu will bum off in 
a week. 

Qn:trries for the flooring of kilns are 
moulded in wooden moulds on the floor of 
the dryinz shed, and burnt with the bricks. 

F ire bncks are also pressed for facing of 
walls in a similar mn.nner to rod bricks, and 
moulded bricks fot· comices are also made 
in fire clay, the cla,y being ground finer than 
for oi'Cliuary bricks ; they are also enn.melled 
in various colours, for lining passages, dairies, 
etc. - the bricks being: partially bumt; the 
enamel is spreJ.cl on in a liquid state, and 
burnt in. 

TILES. 

Tiles are mn.nufacturcd in a similar manner 
to bricks, the principal difference being tha,t 
as tiles are thinner, more care must be em
ployed in the munufactme, and the clay 
mnst be stronger and purer. There are 
three classes of tiles-viz : paving or tlooring 
tiles, roofing tiles, n.ncl drain tiles. 

PAVING AND E~CAUSTIC TILES. 

Paving tiles are moulded in a similar 
manner to bricks, and when half dry, are 
dressed uy ham! ; then bumt in kilns. 
Encau~tic tiles are used for the flooring 

of eh mches, halls, passage~ , etc., and n.re 
made smaller n.ncl of a finer quality than 
ordinary flooring tiles. They are made in 
variou.:; colours, and laid in ornamental 
patterns-~ome have flowers, figures, and 
ornamental pn.tterns painted on the sur
face, and burnt in ; while in the richer 
kinds the surfn.ce is stam peel Ol' pressed 
into oruamental forms, and the indenta
tions filled in with ditferent coloured clays 
in a liquid state, and the whole burnt in. 

These tiles are manufactured in StJ.fford
shire, Worcester::;bire, ancl other parts of 
England. In most ca.."es the clay for the 
tiles of plain colours, such as red or buft~ is 
found on the site; while fo r other colours 
the cln.ys arc brought from another part of 
the country, or various stains may be mixed 
with the clay to colour it-thus the addition 
of manganese gives bln.ck, and of cobalt blue. 

The plain coloured tiles are made from 
dry clay, pres~ed in a ver.v powerful pt·ess, 
from whence they are dried and fired. Sm
face omamented tiles are made from plain 
tiles, the pattern being painted on, and fired 
when dry. 

The encaustic tiles are made from a much 
finer kind of clay, which has been washed, 
strained, and boiled. About half the thick
ness of the tile is fol'lnecl of this clay in a 
metal mould, in which it is pressed to receive 
the pattern ot· indentation on the fn.ce; the 
remaining half of the mould at the back is 
then filled with a coarser clay, and the whole 
is then pressed to receive the proper anwunt 
of solidity. The tiJe is then taken from the 
press, and the various indentations filled 
with clilferent coloured cla,ys to form the 
pattern, and after remn.ini.ng a. few days to 
stiffen, the surface is scrn.ped level, which 
brings out the pattern ; it is then dried and 
fired. . 

Should the surface or any portion of it 
require to be glazed, the glaze is next ap
plied in a liquid state and burnt in . 

• • 
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The clays for encaustic tiles require very 
careful selection and manufacture, as if there 
is any unequal shrinking in drying or burn. 
ing the fo1ce of the tile will be cracked. . 

RooFING TILES. 

The clay for roofing tiles, after passing 
~hrou~h the pug mill, except it be very pure, 
1s cut mto shces, to remove any stones that 
may be in it. Plain tiles are made in a. 
mould, with either one or two nibs or holes 
on the top, to bang them on the laths of the 
roof. Pantiles arc moulded flat, with one 
nib on the top ; they are then laid on the 
wash-oft' frame, and moulded to the curved 
shape on a block of ~uitable form; then 
laid in the blocks (which are wooden · 
shelves about 4 in. apart, running the full 
lengt.h of shed) till half dry ; then laid 
on the thwn.cking frame and beaten, to 
correct any irregularity in dt·)ring, and the 
edges trimmed with a knife; then re
placed in the blocks till ready for the kiln; 
they are then piled in the kiln on their ends 
and bmnt in the sa,me mannents bricks. Hip' 
ridge, and mlley tiles, are ma.cle in moulds. ' 

D TI.A.IN TILES. 

These are tubes 12 in. long and from 2 in. 
bore upwards ; they are used for agricultural 
dmins, and ar~ sometim~s made by h.aud, 
but generally m a maclune "·m·ked· either 
by hand or steam power. The clay is forced 
through a die in the end of a box, and the 
tiles cut off with a wire, dried, and burnt. 

SANITARY PIPES. 

These are used for house drains and 
sewers, and are generally made from fire
clay in the North, and glazed. One end 
is formed into a socket, and the pipes are 
put together with spigot and faucet joints, 
an cl made tight with cement or pudclled clay. 
The day for making these pipes must be 
ground very fine, and washed through 
gratings with very fine meshes, and run 
into the "slip" kiln, where it is boiled till 
it is of a suitable consistency for moulding. 
The pipes are moulded by sten.m or hydraulic 
pressure. The clay is put into a cylinder, 
at the bottom of which is a circular die the 
size of the pipe. Outside the die is fixed a 
metal box, in two halves, for making the 
sockets, which can be opened and closed by 
a lever and rods. A movable table is fixed 
at a suitable distance under the die, which 
cn.n be mised or lowered by the foot. A 
cylinder of wood, the diameter of the insic~e 
of the pipe and the length of t~e P,ipe, LS 
fixed on Its end on the table, whtch IS now 
raised till the top end of the cylinder is 
against the die ; the metal box is now 
closed, and the ·pistou worked till it is 
filled with clay ; the box is then opened, 
the piston set in motion again, n.nd the 
moulded pipe forced through the die and 
down the cylinder, the socket having been 
formed in the box. As soon as the end of 
the pipe reaches the table the piston is 
stopped, t.he pipe cut oft~ the table low.ercd, 
and the pipe ts carried away on ~he cyhn~ler 
to the drying shed, another cylmder b~wg 
fixed, and the tn.ble raised for ano.ther pt.pe. 

.Junction pipes are made by cutttog a p1ece 
out of the side of a pipe while soft, ~nd 
moulqing into it by hand the branch ptpe. 
Traps, gnlleys, chimney. pots, etc., are 
moulded by hn.nd. 

The kilns for burning the pipes are of a 
circular form, with domed tops. When ~he 
pipes are at a high temperature a quantt~Y 
of salt is thrown into the kiln, and thlS, 
comina in contn.ct with the hot clay, forms 
a glaz; on the surface of the pipes. · 
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PRACTICAL DETAILS OF BOOK
BTh'lHNG. 

BY GILBERT CLARKSON. 

!Nr.RoDucrroN-EA.RLY BooKBINDING. 
Jy the articles upon the "Art of Book
biuding," \vhich I purpose to by before the 
readers of this paper, I hope to introduce 
matter which will be interesting nlike to the 
amateur, t radesman, and the lover of books. 
I am fully aware that no series of ma~azine 
articles, however practically and explicitly 
written

1 
will convert the amateur into a 

full-fieaged tradesman, and thns enable 
him to take his place in the workshop 
beside those who have served an apprentice
ship of seven years. 

'!'hat such a thing is not intended by 
magazine articles is a patent fact, the 
object in view being simply to give 
to the intelligent amateur such prac
tical knowledge, not· to be had else
where. as will enable him to take a 
delight in his hobby. 

There is plenty of room in this 
world for the amateur as well as the 
tradesman. I do not think the two 
classes will ever clash together-that 
the tradesman will ever find his occu
pation gone because of another man 
tryin(! to make his o'vn tables and 
chairs, to build his organ, to fit up an 
engine for his own use, or to bind his 
own boC\ks. 

I will therefore endeavour to give 
such information as clearly as pos
sible as will enable the amateur to 
make a fair job of his books without 
the aid of the workshop appliances in 
use at the present day. 

And to my fellow-tradesman who 
may know all about the things to be 
described, I come with outstretched 
l1aod, and looking him straight in the 
face, will ask him to have a little 
r.atience with me while I write a little 
• shop," for the benefit of those who 

may not have had a city training, and 
who, from necessity, mny base to 
c~rry a book through all the succes
stve stac:res of binding without the aid 
of a pro?essional folder, sewer, ma.rblor, 
or h11lde1'. 

I have already intimated that I 
want to in terest the lover of books 

and a ~eat deal better." With the advance 
of civilisation bookbindin~ has not fallen 
behind.; it isjust as able to keep its plnce in 
the race as any other handicraft, trade, or 
profession. 

Bookbinding as an art is of very ancient 
origin. Its rise is involved in obscurity. 
For all we know to the contrary, the germ 
of the idea may have been in tbe minds 
of our first parents when they sewed the 
fig leaves to~ether, that first dark morn
ing in the Garden of Eden. This much we 
do know, that the ancient H ebrews and 
Greeks had many methods of binding 
their parchments to preserve them from lo~s 
and decay and to enn ble them to transmit 
them to posterity. But it was uot until 
n.fter the mvention of printing that book
binding, as we know it, began to be practised. 

gentry, an1l !-!Ome of them caused their 
books to be adorned with all the splendout· 
the best ma.teriab all() stnte of the art coulc.l 
give to them. 

The magnificence of these early bindin{,-1'!-1 
fnr exceeds any thing- known in ou r da.y. 
'!'hey were, as I hn.ve snid, chiefly executed 
iu velvet, whi,.h was of difl'erent colours, the 
most common being rod ornamentccl with 
gold and silver, with pearls and preciou.~ 
stones. A description of one whtch may 
be seen in the British ::\Iuseum, originally 
belonging to Henry VII., will sufficiently 
illustra.te tLc point at issue. It is a book of 
indentures made between l1im and the 
abbot an<l c:onvent of St. Peter's, \¥est
minster, for the celebration of certain 
masses to be performed in H enry VII.'s 
chapel then intendec.l to be built. The 

coYer is of crimson Genoese velvet. 
edged with crimson silk and gold 
thread, and with t:1ssels of the same 
material at each corner. The inside 
is lined with crimson damask. On 
each side of the cover are five bosses 
made of sih·er wrought and gilt ; those 
in the middle have the arms nod sup
porters of Henry VII., with his crown 
and supporters of silver giltand ena
melleJ ; in the others at each corner 
are so many portcullises, abo gilt ancl 
enamelled. It is fastened by two 
hasps made ?f silver, and splendidly 
enamelled wt.th the red rose of the 
hou:;e of Lan<'nstel·. 

The following C11uotation from a poet 
of this period wi 1 still further illus
trate our point. Speaking of a book~ 
he seems to h(lxe be<'ome enraptmed 
with its appearance when it was shown. 
to him. 
•· " 'ith thnt or the book lozende w ere tbc

clnst>s. 
'l'he HHir(dll wns illumined nU witb golden 

rnilcs: 
.And bicc cm pic tured wilb grass.oppcs an!l 

WllSJl<'!c', 
" •ith butterflies nncl fresh pecocke tailes. 
F.nglorcd with I lowers nnd sly my snayles. 
EuvYTed picture!:' well tonchedandgnickly. 
It would ha \ 'C mnllc a. mnn whole t.ha t bad 

been ri~ht f' ickly, 
To behold how it wns garnished nnd bound_ 
EncoYercd O\'er witb gold and tissue fine. 
The clnspcs nnd bullions wero worth a M 

ponndc, 
'Yith bnlnssis nncl carbuncles t.he border

did shine, 
'Vith Auruudllosaicum every other line,"· 

etc. 

in these articles. And why should I But velvet '"as not the only material' 
not 1 He is the man upon whom used for binding during this period~ 
our t rade for a. great part depends. Silk and damn$k were also in general 
He comes into our shops and picks use for that pmpose, and the highes~ 
out. our best leather, talks in an in- Fig. L- Omament.a.tion of Bible t oUild in Morocco, 1659. and fairest. in the land were.very fond 
t~lhgent manner about the style~. in- of em{>loymg some of theu- leiSun 
s1sts on an artistic ornamentation for his Print ing was introduced into England by hours in won:ing embroidery for the covers 
b.ooks, gives a reasonable time for the execu- William Caxton in the year Hi:3. It was Vellum appears to have been introduced 
~1on of ~is order, pays for it when done, and then a very slow process, and continued to for binding in the en.rly part of the fifteenth 
1s so dehghted to have it done so nicely that be so for a grea t many years, consequently century, und towards the end of that, or the 
he forgets to ask for discuuut on his bill. the number of books was not very great, , beginning of the sixteenth century, the art 
What a. pleasure to work for such a man ! and every process belonging to a printed ' of stamping seems to have arisen. 
Would that we had more such customers to book was included under the general de- At the same period, or perhaps earlier, 
deal with. There would then be less talk nomination of printin~. I~ s~ems also from leather was made use of, and it has con· 
about the inferiority of the bindinrr3 of the historical data that tue bmdmg as well as tinued in use until the present day. 
present day when compared with U1e bind- the printing was executed by the samo Of the.se stamped bmdings many speci
lDgs of the "good old days" in the four- person. Cnxton ·was a binder as well as a mens are to be seen in various libraries and 
teenth and fifteenth centuries. Only the printer and \Vynkyn de Worde, Caxton's among the stocks of old booksellers, and 
other da.y I got an old book to rebind · in success~r, left by will some of his plant to although they are much spoken about, and 
looking over it, I remarked that this' one N orvell the bookbinder in Shoe Lnne. command very high prices should ther 
was bound in the good old days. I fully This N orvell seems to have been a. book- happen to be on sn.lc, I must confess that I 
expected the following question : "Can you binder only; he was wbnt we would now cannot go into ecstasy over tl1em, for I fail 
tell me why books cannot be so well bound call a publisher's binder, ·£.e., be bound for to see any great beauty in them. Perhaps 
n~w ~they were long ago 1" I answered, the t rade · yet Wynkyn de \Vorclc seems to 

1 

my tnste is not sufficiently c-ultivatNl to 
~;If1tb .. Just a. trifle of a.n,n<?yance in the ton~, have kept' him almost fully employed. nppre<'iate that which is beautiful in art. 

. people were as w1lhng to pay for thetr The common cover for early printed book~ 
1 

But, dear me ! there is not much to nppre-
bmdtng now as they were then- in the good was a kind of parchment or forrel ; but 1 cinte in a. clumsy representntion of some 
old da.va-we could do them iust as well, velvet was largely used by the nobility o.nd . saint, or a pseudo-portrait of some king or 

• 
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queen, and this, for th~ most part, co?
!>tituted the ornamentat10n of the books 
bound in the "good old days." 

But you must not misunderstand me, for 
there are some very nice. exam{>les. to. be 
met with, and, before passmg on, I will ~ve 
a dra.win" of the decorative va.rt of the ~nde 
of a folio

0
Bible printed at Ca.mbri~ge: 'l'he 

rlcsirrn is just n tnfle straggly, but 1t diSplays 
a de~ree of taste not often met with iu the 
bindings of that time (Fig. 1). 
It will be altogether unnecessary for our 

lJresent purpose to continue t.he history of 
Jindin" J1nourrh has been wntten to show o• o . • . . 
that bookbinding IS of very anc1ent ongm, 
and that it was an art of no mean conse
quence hundred!'! of yea.rs ago. 

'l' H l~ CO~STRUCTION ANl> M,\ NAGE· 
ill ENT OF D.\.Nn S,\ WING MACHINES. 

DY !II. POWl S DALE, M.I. l\I.E., A.M.I.C.E. 

.Author of " JYootl·1UOI'kin(J Madtillcl'g," "Saw
mills,'' etc. 

Ix the first place, it may be as well to con
l)ider brietly the points to be desired in a 
really etticicnt uaud &'\wing machine ; this 
is the more necessary as many machines of 
an inferior de.scl'iption, both as regards 
de . ..;i:;n and construc~ion, arc placed before 
m ers, the result l1cing a considerable 
increase in the breakage of sa.w blades and 
n lessened output of worse quality. I t is 
geuemlly concluded, to make a really effi
cient machine, the main framing should be 
rigiJ and cast in one piece, and of a height 
not greater than i:; absolutely required for 
work in.;. Hollow or "box :, framing is to 
be preferred, but for light machines a stout 
tlan&e castin~ lllay be sufficient ; the ba.se 
of tue machme ~=;hould be extended, and, 
given these1 fre:cdom from excessive vibra
tion in worKing may be secured. 

To ensure easy manipulation of the wood 
it will be necessary to bow the main fram~ 
~ufiieiently to allo,'~ of ample space between 
1t and the saw. I he next most important 
Roint is the construction of the saw wheels. 
These should be of a.s large a diameter as 
m~y ~c conve~1ient, a.~1d com bi~e strength 
wtth hghtness m the lughest poss1ble dearee 
ami be perfectly in bala.nce. An el~sti~ 
ruLbcr uand or cushion mu~t also be pro
vided for the sa.w to ride on. 

I n the best practice the old cast iron 
fbnged ''"heels have given place to li aht 
steel ot· wrou~ht iron ones, made somewhat 
after the fa~hton of bicycle wheels and with
out fiungc3. 'l'he top wheel is n.nan~'~'ed to 
cant, thus direct.ing the saw to run ~n any 
pa.rt of the perq~hery and equalising the 
wear on the clastiC co,·ering. The top saw 
wheel must be mount.o1l ela.stica.lly, and the 
au~hor has f~und for heavy machines two 
pam~ of uearmgs-moun ted in a slide for 
the top wheel anu in standards Ol' pedestals 
f?r the bo~tom wheel-to be preferable to 
smgle bearmgs ot· the plan of mountina the 
~vheel to run o.n studs. 'l'o keep the S:w to 
1ts proper tens10n, and lessen the breaka"e 
of t he blades •. n. weighted conntet·balan~e 
lever, or a spnng a.rrangement must in all 
?Mes be fitted to th~ top sliJe,. An extremely 
lDlp?rtant matter 1s the gutding and sup-

Eortmg of the saw. blade as it enters and 
. eaves the wood; t ins may be done by fittina 
m the ~ble metallic friction guide whee~ 
to rec~1ve the back thrust of the saw 
an adJustable wooden guide immediately 
beneath. th~ table-apple or pear wood 
5?aked m 011 can be recommended-and a 

' • 
• 

similar guide fitted in an adjustable counter
balanced slide fixed immediately above the 
surfa.ce of the wood. If the work is very 
di fficult and the saw runs out of line, two 
pairs of movable steel rollers pla.ced imme
diately above the cut and immediately below 
the table can be used. With these rcvol\'ing 
rollers the friction is very little, and the 
saw is supported and kept in line. I n saw
ing resinous woods, when it is necessary to 
keep the blade clean uy lubricating it, the 
author hn.s used Wlth advantage an oi l box 
guide ; this consists in forming in a gun
metal guide two oil boxes, one on either 
side of the saw. Tile sides of the boxes 
uea.rest the saw bla.de are made n.cljnstnble 
and drilled with a number of stuall holes 
through which the oil can percolate ; small 
hard bushes to sweep the saw ca.n also be 
fitted with aclva.ntage, as also saw and chip 
guards and striking gear. 

The table must, of course, be arrn.nged to 
set to angle : this is usually done by means 
of a slotted quadrant and stud, but the 
trop.bleof unslacking the nut a.nd uncertainty 
of fixing the table may be obviated by form
ing a worm on the quadrant, and working it 
by a worm and hand wheel. The taule can 
thus be set to any desired angle with the 
greatest nicety. 

Before commencing work, the machine 
should be carefully tixed to a dead level, 
and it would be well to place beneath the 
base-plate n. sheet of felt, as this has a 
teudency to absorb ntH.llessen the vihratiMl 
in working, especially if the machine uc 
placed on a.n upper iluor. 

Why do ba.ud sa.ws break 1 that is the 
question. 

Our friend J one~, who considers himself 
clever, will probauly say becau~o they are 
not strong enough ; but when we consider 
that the limit of endurance of a jointed and 
strained band saw blade is not less than 180 
lbs. for every 11

6th of its width, ~umething 
beyond fair u:;age mu~t account for their 
constant brea.kage. I take it the chief 
causes of breakage may be set down a.s 
follows:-

(1) Improperly or badly constructeu ma
chines. 

(2) l3nd saws. 
(3) Su.ws of too thick a gauge for the 

diameter of the wheels. 
(4) Sa.w wheels too small, too heavy, or 

out of balance. 
(5) Wa.nt of elastic tension in mounting 

the saw wheels. 
(G) . Too great or sudden a tension, or wheel 

covenng worn, or out of order. 
(7) In oven.:oming the inertia. of starting 

the top wheel, and h·orn the top wheel over
running the bottom wheel a.nd snw. 

(8) From the expansion of working and 
the omission to loosen the sa.w blade as it 
contracts a-fter finishing work. 

(9) Improper method of receiving the 
back thrust of the saw. 

(10) F~·om imperfect brazing and the joint 
be1ng thicker than t he other part of the 
bla.de. 

(ll) F rom chips dropping between the 
blade and the bottom suw wlieel. 

( 12) I nsufficient guides for the snw as it 
enters or lea.ves the cut. 

(1 3) I mproper teeth or width of blade for 
the wood or work to be done. 

(1.4) Improper and uneven sharpening and 
settmg. 

(15)· Improper speed. 
(16) Improper working, such as forcing 

the saw, using dull saws, etc. 
There may be other reo.sons for brea.kage 

than above, but these are the chief ones the 

writer can call to mind at the moment; 
practical readers can add to the list. 

Heferring to cau:;e of brcaka.gc (No. 1) on 
the list, we have already given some notes 
on the points to be desired in a wcll-con
strncted machine which will sutticiently 
answer this. 

With reference to band saws (No. 2), the 
user has to a great extent to place himself 
in the hands of the ~aw-maker, as it i~ 
difficult to distingui:-h by inspection the 
quality or temper of a saw blade. By 
bending the blade or by setting some of the 
teeth coarsely you can in a degree jud~e its 
elasticity as to its temper, as, should 1t be 
too hard, it would probably crack. A blade 
either too hard ot· too soft is useless; what 
is n!rtnircd inn. band saw is toughness, and 
a certain degree of l1nrdness comiJined. (:3) 
A fruitful ea use of breakage of the blades 
i;; the Ul:ie of band saws of too thick a gauge 
for the size of the saw wheels on which they 
run. The blades when in work are subjected 
to seYeral severe strains, the chief of which 
arc bending and torsional ; this is varticulal'ly 
the ca::;e where thick saws are mn on wheel~ 
of small diametet·, as the arc of contact of 
the saw and wheel is too sharp. It is a 
mistake to use thick saws; et tltin aauge saw 
zcill :>tmul better tlw n a tiLick one. 

Although the author is a ware that they 
arc thinner than those usually employed, 
he can recommend the following gauges as 
most suitable for sawing pine and the 
softer wootl::; of the P inus family. The 
lengths of the blades arc gi \'en in feet, 
nud the thicknesses by Birmingham wire 
gauge :-Saws up to 14 ft. loug, of any 
width, 22 gauge ; 1 I ft. Ion::;, 21 gauge ; 20 
ft. long, 20 gauge ; 24ft. long, 1!) gauge ; 30 
ft. long t. or 18 gauge e. These figures must 
not be con:sidl:! red arbitrary, but can be 
modified slightly according to circum
sta nccs. 

~lJcaking generally, the smaller the 
diameter of the saw wheel, so should in 
ratio the gauge of the saw ue reduced. 
Long Llades will stand better t.han short 
on~. For cutting the harder and close
grained woods, such as oak, beech, etc., the 
thickness of the saw should be increased 
about one gauge. 

(4) As we have elsewhere remarked. saw 
wheels of small diameter arc to be avoided; 
it is also itn}-lortant that the wheels be 
perfectly balanced : should they be the 
least out of balance, especially where the 
wheels are heavy ones, the centrifugal force 
set in motion when they are running cause3 
a constant lurching or jumping motion on 
the wheels, which is ofteu sufficient to break 
the best saw blades. The uuthor prefers to 
run wheels without fla.nges on them. (5) A 
YCry important point in working band 
saws is to f:Ccure a constant and even 
tension on the s~.·-Y' blade ; at the same time 
the tension should be clastic, und not rigid, 
to allow for the expansion and contmction 
of the saw, as the friction of working sets 
up hMt, which causes the blade to expand, 
a.nd when the machine is at rest, and the 
blade becom~s cool, it contracts ngain. 
Should the saw catch in a knot or nail and 
give a jump, if the top saw wheel is mounted 
rigidlv it will almost invariably snap. but 
should it be elastically mounted it will give 
with the saw, and so save its fracture. 

(6) Some operators run their saws at too 
great a tension, and should this be suddenly 
increased by the saw strikina some bard 
substance, fracture is the resuit; ot· if the 
elastic saw wheel covering is allowed to get 
worn the saw becomes twisted in running 
and breakage often ensues. This latter can 

• 
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hP; avoided by n.rr~nging the top sn.w wheel to 
~nt and so Jeadmg the saw ~o. auy part of 
the periphery, and th1;1s· equ~hsmg the we:tr 
011 the rubber covenng: Should sa. ws . be 
rnn at too g•·eat tensiOn, the excess1 ve 
friction rapidly alters the grau.ula r ~.tructure 
of the steel, which becomes crystallised a.nd 
soon cracks and fractures. 

(7) In working band sa.win~ machines .it 
is important that they sbo•.ud be set m 
motion gradually, ·more particularly where 
the wheels are of the old-fashioned type and 
heavy, as. it takes a. little time to ove~·~ome 
the inertm of the top sa.w wheel, and 1f the 
power is applied all at once there is a con
siderable tendency to snap the blade from 
the sudden strn.in put upon it. To overcome 
this, striking or belt gear can be ''orked by 
means of a very coarse screw. This can also 
be applied to the starting of heavy planing 
machines with decided advantage. 

A fruitfpl cause of breakage of the blades 
is the overrunning by the top wheel of the 
bottom or driving wheel of the saw, and 
also of the saw itself. When the top saw 
wheel is running at full speed it necessarily 
acquires a considerable momentum, and 
acts somewhat after the fashion of a fiy 
wheel ; consequently, when the speed of the 
saw blade is suddenly checked by its entry 
into the wood as it commences to saw, the 
acquired momentum of the top wheel not 
being checked in a like proportion overruns 
the saw and the driving wheel, a.ncl creeps, 
so to speak, up the back of the saw, and 
consequently buckles or breaks it at the 
'point of resistance, viz., where the saw 
•.mteril the wood. The rem eel v for this is to 

• 
construct the top saw wheel a.s light as 
possible, make it in perfect ba.lance, mount 
1t ela.stically

1 
a.nd cover it with a thiek 

band-say :! m.-of vulcanised indiarubber. 
These nnangements will neutralise to a 
considerable degree the sudden strain :rnt 
o'Jn the saw at starting, and largely obnate 
the overrunning above alluded to. 

(8) Saw blades slLo1tlcl in all cases be 
. slCfCkened .O'Ut after finis!tin:J work. Not
Withstandmg the small area, of the blade in 
frictional contact with the wood and the 
constant cooling action of tile air tllrOLwh 
which the saw passes, a considerable amou~t 
-of heat is often engendered in the blade, 
especially in sawing resinous or diliicult 
woods. Consequently, the blade expands 
considerably, and the slllck is taken np by 
th.e ?Perator. When work is over, and the 
f~1ct1on , on the blade removed, it imme
<lul.~ly commences to contract. Shonld it 
not be at liberty to do this, from the tension 
not being removed, cracks at the roots of 
the teeth are the result; consequently when 
the saw is started again it tiie8. 'when 
t·ubbers are put on the wheels new they 
may give sufficiently to allow of the neces
sary contraction, but when they become 
worn and ha.rd or where leather coverinr•s 
are used the above is usually the result. 

0 

(9) Another cause of the breakage of the 
'bla4es is an improper method of receiving 
thetr back thrust. The best wa.y to do this 

· h.as been the suhject of considerable discns
Slon. .The autb?r prefers to fit revolviug 
.steel d1scs for th1s purpose, as the back of 
the saw blade does not so readily cut into 
them as with fixed ones. If a disc is 
allowed to get deeply g•·ooved, the blade 
_ge.ts buckled and twtsted, and often breaks. 

(10) Imperfect brazing is another cause of 
br~ge. To secure a. steady and e,·en 
mot10n on the saw blade, it is important that 
the brazing be carefully and neatly done. 
1'here a.re several methods of brazing : the 
•thor ~n recommend the following as n. 

l 

.very ~a.tisfactory one :-Take each end of 
the bla.Je and file down a taper on the 
opposite side of the saw of about three 
teeth points, so that where the two ends of 
the saw are made to overlal) each ot.her, the 
joint, when cleaned ofl~ wil be of the same 
thickness as the rest of the bla.dc. Secure 
the overlapping ends of the saw well together 
by a pair of small hand vices, ancl tie them 
with fine iron wire. o,•er this bind tightly 
with brass wire the full length of the 
OYerla.p. Moisten the joint with water and 
covet· it with powdered bomx. Either take 
a large pair of tongs and make it red hot, or 
place the saw in a small forg-e fire maLle of 
chn.rconl. and keep it there tdl the bmss is 
well melted. Let the saw cool gradually, 
file the .ioint to the same gauge as the rest 
of the Llade, and finish it with emery cloth. 
If this operation is well performeJ, the joiut 
will be scarcely tli:;tinguishable. Care must 
be taken that when brazed the overlnplJing 
ends of the sa.w press well tog·ether. 

(11) Chips may be prevented dropping 
between the saw blade and the l•uttum 
wheel by attaching an angular guard to the 
frame of the machine. 

(12) No comment is needed with respect 
to insuliicient guides. 

(1 :3) The proper ~hape and pitch of t.hc 
teeth is :~ matter of grea.t moment in the 
successful working of Land saws. Should 
teeth be used unsuited to the wood being 
cut a. largely increased friction on the blade 
is set up, the teeth are rapidly dull ed or 
broken, and the work turned out is inft:rior. 
F or ~a.wing- all ordinary woods of the Pinus 
family ordinary haml saw teeth arc suit
able, except foL· pitch pine ; for working this 
woorl coarsely spaced and set teeth are 
suitable.* We can recommend for durability 
snws with gullet teeth, that is rounded at 
the root, as they are less liable to fracture 
than saws with the roots rul}ning to an 
angle, as the fracture in the blade is found 
almost invariably to comlllenc•~ at the point 
of this angle. Owing, however, to small 
gullet teeth being more trouLlesomc to 
sharpen, the hand saw teeth are now largely 
employed. F or sawing oak, ash, elm, and 
hard woods gener<\.lly, more teeth. or points, 
sayi five or six to the inch, should be us~.; tl, 
anc these filed further back. For heavy 
sawing. peg teeth with round gullets arc to 
be preferred. For woods of WCHll ly ti brc, 
snrh as English poplar, saws with deep 
teeth should be used, with co~U'l>e sp:tcc, and 
set to allow an easy clearance for the saw
dnst anu overcome its clinging properties. 
Sa" :s of a width suited to the work should be 
used, and wide saws should never be twisted 
round sharp curves, or they will buckle anu 
run out of trnth. l?or straight work a wider 
saw may be used with advanta"'e. 

(14) Care must be taken tltat the saw 
teeth are uniformly set a.nd sharpened. 
Uneven and impt'oper setting causes a con· 
siderable amount of tension to the saw 
uln.tle, increa.seJ. friction crystallising the 
steel, and consequent breakage. The teeth 
of band saws should by preference be set 
by lig-ht, carefully gi\'cn blows, instead of 
bending, which, unless very ra.refully per
formed, is more liable to buckle the blades 
and prevent them running true. Several 
little machines are now made, by which 
saws can be accumtely set to any desired 
coarseness by n. Llow similar to that given 
by a. hammer instead of by a Lending 
pressure. A band saw sharpening machine 
has also been constructed, which automatic-

·--· .. ----·---·---·-----
• For iJJust rations. etc., or these nnd olher teeth, 

see .. Snw-miUs: their Arrangement lllld Maunge
ment," by M. Powls Bu.Je. 

• • 

ally sha.rpens all the teeth alike. t By 
improving the quality of the work antl 
reduciug the friction on, arul conserp11.:nt 
brcalmgc of, the saw hludcs, theHC IIHLchine.3 
should very rapidly cal'll tll~ir fir:>t cul't. 

(15) 'l'he speed at which th<; saw blade 
travels has much to tlo with itr-; cutting 
etiiciency. Saw:-; running on ~->lllall wheels, 
say, below 3ft. diameter, cannot be run with 
safety so fast as on largct· wheels. Hpea.king 
genemlly, saw blades working on wheels up 
to 3 ft. diameter can be run up to 4,500 ft. 
per minute for soft and medium woods, 
t!Ja.t is, presupposing a. wdl-constructed 
machine to be used. For sawing l1a.rd 
wnods up to :3,500 ft. per minute, with saw 
wheds abo,·e 3 ft. diameter, these speed:; 
may Le increased. 

(lG) We uced hardly say a. bad workman 
may break any amouut of saws by forcin~ 
them, bending them edgoway~, using dull 
saws, or saws too wide or !.tout for the worlc, 
etc. lf in working a properly ~l1arpened 
ancl set Llade should hrl\'C a. tendency to 
bind, it probably ari~c:-; from insuUiciency 
of throat room in tl1e teeth. It would be 
well, therefore, to try n. saw with the teeth 
set a. little further apa.rt: this will not cut 
quite so fast, but the:;awdnst willlHJ.>e time 
to escaJ~ci and the binding should be done 
away wtt 1. 

In concluding our remarks on working 
band saws, there is little doubt that-given 
in t.he first in~taiJ C<; a well-constructed 
macl1inc, a careful operator, and a. saw bla.de 
uniform in gauge, width, toothing, sharpen
ing, setting, and temper- a. band sawing 
Ilia eh i ne is one of the most money-earning 
and valuable of all wood-working machines, 
not only for the ordinary carved work, fot· 
which it is generally u:-;cd, but for breaking 
down hensy logs, upon wltich we may nave 
somethiug to say at a futmc time. 

]}ESIGX FOR A niJOT1'ING-TIOOK I N 
FUE'l'WORK • 

DY J. W. GLEE:50N-WHITE. 

IT is a curious fact that on comparing the 
record of the Yirtucs and vices, tl.te latter 
1-.how by far the longest pedigree. :Most, if 
not all, modern vices arc practicn.lly iden
tical with those that roused the passions of 
the oldest cave-men; but of the virtues, 
some are yet so modern that if we cannot 
identify thcit· inventor, we can at least dis
cover periods when they "·ere absolutely 
unthought of, much less practised. 'l'he 
i'iUpremcly feminine virtue Tidiness (if it be 
indeed a Yirtue at all) ma.y be fairly con
sidered ns a lnt.e development in the ~cale of 
virtues that belong to humanity, for we find 
it in no great regucst amoug nomadic races 
or man-eating saYagc tribes. Of course 
tho~e primitive societies knew nothing of 
the thousand-and-one odds ancl ends that 
di!:\trnct, while they delight the highly arti
ficial routine of to-day. But Tidiness, 
although held by its admirers to be a branch 
of the great law of order (of which the first 
word was spoken in Paradise itsell), is yet 
(~peaking entirely from the blind and 
foolish standpoint of the head of the. houge
hold) a specious pt·etender at the best. For 
the vice of Tidiness-! beg its pardon: I 
should sa.y the virtue-has little sympathy 
with that routine order wLich distinguishes 
the male worke1·. When the most skilful 
mixing machine ever inventcd-thecommon 
or pnrlour-houserno.id- tidies my t>apers(the 
personal case is too deeply felt to project an 
Imaginary one), there is no hint of order in 

• 
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~er mad manipulation of them. When the 
fatal disease yclept "spring-cleaning" tidies 
away my pamphlets, sketches1 unanswered 
letters, and the rest of the ela~orate .cl~a?s 
of my writing table, the mascuhne behef m 
the sacred ]a.w of order (that, like the mystic 
word OM of the Bu?dhists, can only . be 
gras~ to the full of 1ts pregnant meamng 
by fellow mystics) tem~ts one ~o ~tter 
brave, swelling words of nghteous mdlgna
tioo at the petty tidiness that has made 
havoc of what, in spite of all appearances 
w the contrary, was not ?'eafltt out of 
order but at most- well- unt1dy . 
Pr~bably _many !e9:ders _of W OHK 

. 

something which would amnvcr the pnrpo~<'. it i!i to go with. Fr,r r·x~• lltplt·, if thr: r:dg.:'4 
but Jots of I i ttlo u nexpcctcd d ilticu !Lies wou I cl of th iH aru si op-,·lmru f•·r• :tl, tlu: r :d ~~· :!: c1f 1 !.r: 
crop up-questions about the substnnc:c of rud-; into wllir·lr 1lw r:d l : :•n: fix•;d rn:Ly l.r.; 
the wood, dimensions, and so on-IJcfnro finished in tltr; l':t tll r way im;l•·ad "' bt : in~~ 
arriving at a sn.ti!;i'ac-tory decision. lf you left sq uarc. 'J'Ite ra i I 'I t.IH:rnsr:l vr:!i rua.Y :d'i'> 
doubt thi:; ns!'lcrtion, just try-without trLI;:- be c•dagonal iust(·tHI ,,f mnru l, a11rl tlrt; t'•JI 
ing the trouiJle to step into a Led roum tn piece of t.la c ends l,t: stmi~lat irastc::Ld c,f 
~et a. few, hints from the thing itself- to curved. 'J'bu~, l•y sli:,.:lrlly ;dt•:riug dt:taih, :~ 
formulate a pla.n with all the necessary towel-aircr <:o11s l ruc·t(·d fill Lire li11cs laid 
measurements. Hut you may, pCI·ltaps, l•l! down rnny lJc llrnd c· t.o 1na.ldt in ~c·ncr:tl 
inclined to nsk: Arc all towcl-airers maclu of I clmr:tcter Lir e n·ruaiudcr of tlH; furuitun;. 
the same size or C\'Cn pattern, from whic·h !)crimp~. bcfc•r•; g(ling any furtlrc:r, it rnay 
no variation may Le attempted 1 'l'o imagine I Le a-; wellj ust. to cmllncrat c tl11· pri r wi pal f ea· 

,..._ . ...... 

.._, .., 

...._,. r 

............. 
'-' 

J 

tnres of n. U~l·lul lowl:l-ltor,.,e f,y wa.\ 
of Sll""Cstiu" tn llrv rJq\·ir·t: iu furni -,-,o . ,.... , 

r! sutf'er or enJOY a s1m1lar kindly des
p<~tism, that in a well-intentioned 
whirlwind sweeps away the last num
ber of their beloved journal, never 
to be seen again until some cataclys- Fig. a.-Alternative Designs for Turning (half size). • 

mal disorganisation, such as moving house, ' 
ejects the hidden thing from its conceal

tu re work wltat. J•rirH'iples l•l :l.J·r·'r 
in dc-;igning, CJI' Id u~; say rat H:r· 
setting out, rt(Jt on ly a towtd - hor~<e, 
l1ut any! 1: i!"!g <:l::e he 1::ay wi.,h t c> 
make. lt llJIH .. t J,e ad:q•tt:d for tl11; 

pmposc to wlaiC'h it is intc:udcd, so utilit y 
mn:;t he studied ns it is of t•rinrary l·nu.;idu ·a
tion. 'l'o be nst>ful it 1nt~:-t ha,·c acrornuHHia 
tion for more than Oil(' towt·l, then it lltllst hl· 

of a convenient height and luugth. \\'erlon't. 
wnnt a thing five or s ix fed Ion~ iu an 
ordinary Lcdroom, nor would it l•e ]•lcasant 
to pull a towel down from n great height, or 
to :stoop to pil'k OIIC up. Jo'ur variou~ rea
sons which there <.'!\rt l1c no occasion to 
mention, the airl!r !:ilJOnld not occupy too 
mttrh space, hut it mu,.:t ],e suflicicn tly wide 
at the ba.:5c to :;tand Jirmly on the ground, 
and last, bnt not least, the variou~ part::. 
slrould be so J•Ut to;.rct her that they will 
stand fair wear and t l':t l'. 1\s we proceed 
the reader will l•e nl,Jc tn sec !row far these 
conditions an• eomplicd wilh in our present 
example, tlr c size of whi rh is about a~ 
follows :-Length, 2ft. 2 in. ; lt cight, 3ft.:· 
width at upper part, i in. ; and at bottom,! ft. 

• 

• 

I 

ment. 
Therefore both reading cases and blot

ing-books may be pleaded as evillence of 
man's inherent law of order, as opposed to 
woman'sJ>nssion for the worthless imitation 
called 'fi iness. 

Having said my say, as the phrnso goes, 
and aven~ed myself to a certam extent on 
my espec1al belongings in the shape of 
woman for her merciless onslau~hts on 
what sh~ is pleased to cali the dirt and 
di::lorder of my sanctum, much to the dis-
gust of utilitarian readers of the Gradgrind 
school, to whom social sermonettes such as 
the above are about as unpalatn.ble as holy 
water is said to be to a grim personality 
whom I will not name, I will make a1: 
once for the end of this matter and re-
lease all such from any further nec£>s
sitx. 

Though history does and may repent it
self, I may not; so for the modes and methods 
thnt can be followed in making the blotting-
~e, which is shown SlV>,S '11W1'!Jin in the 

•· accompanying illustration, I am compelled 
t · to refer my readers to page 8 of this volume, 
· where I hav~ said everything for their 
~ guidance that it is absolutely necessary to say. 

It may be as well 
to remind readers 
who a.re fond of 
fret cutting, but do 
not wish to cut a 
cover for a book or 

- for a blotting-case 
that the design ea~ 
beutilisedasa panel 

.. in fretwork, or e\"'en 
as a. panel in car-

I 

Fig. 1.-Towel.Horse. (Scale, about 11n. to 1ft.) 

I 

Any departures which it. may be deemed 
n.d visable to make from t hesc will probably 
be in length or height. Of both it may uc 
said that an iucrcai'C or tlcerea!le of U in. 
w•mltl make c·ither an Ullusnally large or an 
llllltsually small aircr, though it may happen 
that in exceptional ca:-:c.:s somrthi n~ e1ther 
grc,ll l'r or lcs~ is required. If so, 1 would 
mcrl'ly remark that measurements in furni

-......__ 
,.. .... 

............_ 
,.,.. .... 

tnrc arc not like 
the la.ws of the 
~ I cdcs and Per-

• 
Sla llS. 

. ved work in low 
relief.. The words 
"blotting-book" on 
the vase being 
omitted, and the 

Fig. 2.-Board set out for Pieces. (Scale, 1~ 1n. to 1ft.) 

'l'hekind ofwood 
will naturally de
pend on that of the 
more important 
furniture of the 
room. so nothing 
nerd be said about 
it, beyond reiterat
ing the caution 
tlmt it mnst be 
sonnd and dry, and 
ns free from knot!'? 

vbease itself left plain, the design 
used for glass painting. 

may also ' u.niformity .in them f1:11Y more ~han in as po:;sihle. l wlcctl, it. may be said that ne 
any other p1cce of furmture as bcmg- com- pn.rt of the airer should have a knot in it. 
pulsory is of course absurd, but still con- E,-cn if there are any in the wood from ••• 

BOW TO MAKE A TOWEL-HORSE. 
BY L. IVOR POOLE. 

ATO~EL-HORSE, rail, or airer-for the article 
ford~ng the subject of this paper is known 
m Iuerently by any of these nnmes- may 
seem sue~ a. commonpln.ce piece of furniture 
~at no directions about its construction ca.n 
..,1.,_ nfeeded. I venture, however~ to think 
~t ew amateurs if they were asi<cd would 

able to give an answer off-hand how to 
a convenient and serviceable towel

No doubt they could contrive 

• 

venience must he consulted, and a towel-rail which the pieces arc cut, they ran easily 
which has stood the test of experience may be avoided by a little rnrc in settin~ out. 
very well be taken as our model. The Fig-. 2 ~ho\\'s how all the pieres tH;1y be got 
design given in Fig. l probably will not please out of n. plank not O\'Cr :~ ft. G in. long by 1 ft. 
every one, but it i::; a good aB-round pattern, 'vide, hut of comsc it would he too much to 
that is to say, it will not look out of plrtro s:ly tlrat tlrry must HCl'es~arily he t·ut from 
with most of tho styles of ortlinn.ry ued- one botml. If there nro Olltl lengths aml 
room furniture which are usually met witlr. widths from which they may be prepared, 
It will go equally wcU with the ronnd- by nll means use them. only it should not 
cornered wardrobe nnd ugly toilets of twent.y be for~utten t.hnt it is fnl:-<l' ·l!C'0nomy to cut 
years ago, or their more sensible counterpnrt.s to waste when it is an>idat.le. }\tr instant·e. 
of the present day1 without being obviously the shaped end pieces can bt· ~ot much morl) 
out of harmony w1th any of them. Nntur- economirally from a single }lll'c.:e than from 
nUy, modification of detail may be made to four pieces. In the latter t·a:;c we require 
render it more in accord with the furn iture t four pieces, each 3~ in. wide, being the 
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spread of the foot end and tl?e wiJth of. the 
otr aight part, maki.og fift.een n~ches of.w1dth 
altogether as agamst e1ght mr;hes m the 
former. CertainlY, the SU}lertluous. wo?d 
taken from four p1eces may come 111 for 
something else, but, as a rnle, these " short 
ends" have a tendency to accumulntu, and 
it is better when practico.ble, to hose but 
few of them' remaining over fro)ll auy g~ ven 
piece of work. How~rer, tl~is may .seem u. 
dicrression from our 1mmed1ate sub,1oct, so 
without fu rther delo.y, let it be said tltnt nil 
t he wood requir~d will b~ a. piece of full 
1-in. stuff measurmu 3ft. G 1n. by l ft., winch, 
so far as' the end ~f the rail is concerned, 
should be cal?able of b.eing clcnne~ u~ as 
little under i m. as poss1ble. A thm p1ece 
of wood should be shapecl to the curve of 
the foot to serve as o. guide in setting out 
these parts of t he ends. As there is no 
taper m the~e, i.t>., they ore of. the. same 
width and tluckness throughout, 1t w1ll be 
unoecessnry to shape more than one ed~e of 
this mould or t emplate. The straight lines 
need no directions about marking them. 
As t he width of t he pieces forming the ends 
is to be a little over an inch, the lines should 
be drawn sny l~ in. distant from each other, 
which will n.llow plenty for the saw kcrf and 
cleaning up. '!'he arched top pieces should 
also be set out from a template, keeping the 
~traight portions an inch or so long 011 the 
inner side. This will be better than cutting 
them oft flush at the finish of the curve, 
although the cross grain in continuation of 
the uprights may not appear quite the thing . 
~till t he weakness caused by this construction 
is more apparent than ren.l, as the dowel pin 
which connects these portions runs through 
the cross grain piece, and consequently adds 
t o its strength. And n..s a further justifica
tion, if any be ueeded, of having the t op 
pieces made as directed, it may be said tha.t 
m this form of tower-rail it is the best con
struction, as space must be given for the 
insertion of the t:nds of the two top rails. 
Whether theoretically the construction is 
the best possible for towel-airers is another 
matter altonoether, but as I have said it 
answers welf, and can be ju!\tified from ex
per ience, we need not trouble ourselves 
j ust now about theory. I n addition to the 
pa1ts already referred to, there are ~ix har.s 
o~ rails connecting the ends, and four short 
pl(!ces to act as stays or bmccs between the 
two main parts of the ends. Thc.<;e will be 
seen in Fig. 2, and their positions in the 
~OmJ?leted article will ensily Le recognii>eJ 
m F1g. 1. The cutting of the strairrht lines 
on t):te board will req~tire no remark~ beyond 
s tatmg that they wtll, of course, tle tlone 
with t he ripping or band sa,v, but possibly 
the cur ves may seem a difficulty to novices. 
They may be sawn with the band saw, but 
as this is hardly likely to form part of the 
outfit, ~et it be sa~d that the work may l1e 
done wtth the ordmary hand frame OL' with 
a good fret machine. If this be used how-. , 
eve~, 1t must not be expected that the 
ordmary saw blades will do, for they a.re not 
strong enough. Specially large and strong 
blad~s, such as those prepared by the Bt·i
tan!lla Company of Colchester, for use with 
the1r No. 8 fret machine, will be reCJuired. 
In case the distance from saw t o o.nn ma.y 
seem an obstacle to cutting snch lone~ piece!'i 
let me say that I don't think it is sut'i'iciently 
well understo?d by amateur fret worke1·s 
that the cuttmg edge of the saw can be 
made to face in any direction in the machine 
above referred to, as \veil as in some others 
consequently it ~s only necessary to arra.ng~ 
~l1e saw ~o that 1t may cut material fed to 
tt from e1ther right or left, as may be most 

' , 

con~enient, instead of from the front only. 
'l'he short ornamental end rails will, of 
course, be tumed in the lathe, but those who 
do not possess one, may either leave them 
square or simply round th~·m. For those 
who want a snggestion for the pattern of 
the turning, Fig. :3, showin;r two deiign!'i, is 
gi,·cn. The ends mu:.t in any case be 
worked dom1 to a. pin a,s shown, some ·~- in. 
lon~ for insertion in the uprights, ancf, of 
comsc, the longth between the shoulders 
must be just eq ual to the width of the 
opening in the arched top. A very easy 
way of enri~:hing the appearance of the 
hor:-;c will no doubt suggest itself, viz., by 
men.us of an incrc1\.:$ed number of the orna
mcntnJ turned rn.ils, which, whether few or 
many, are tixe<.l by means of glue into the 
uprights. If ou ly two arc usetl, appropriate 
heights for them from the ground will be 
fm the bottom one about fourteen inches, 
antl for the upper one about double that 
distance. While alluding to them it ma.y 
ue well to direct attention to the position of 
the longer bars, being abllut a couple of 
inches a bove the short rail. The arched 
top pieces can be put on after the upri~hts 
ha ,.e been connected. They arc fastened by 
short pins one at each joint, let into both 
lJieces and glued. Before gluing, it will, 
howeYer, be as well in this instance, as in 
more important furniture, to fit the parts 
t ogether" dry " in onler that any inaccuracy 
may be seen and rectified before finally 
fixing up. \\'e may now suppose that both 
ends are ready, and it merely remains to 
connect them by th e six mih:, which shoulJ 
be t umed clown tu n pin at the end and 
fixed in precisely the same way as the 
shorter or stay rail;:;. A word of caution 
may be advisable to the beginner o.bout the 
absolute neceslSity of haring a ll the Jong 
ra ils of exactly the same len.;rth, otherwise 
the parts cannot be properly fitted together. 
The pins should also tit very tightly into 
the holes for them ; and nnturally, though as 
it hardly com<.;s under the head of "making," 
and need not th erefore be enlarged on, 
polishing of some kind will be required 
before the jou can be considered finished. 
To prevent disappointment it may, however 
be said that wax }Jolishing is quite unsuitecl 
for such a thing as •• towel-horse on account 
of it not reJ< istin~ damp. French polish 
either bright ot· clull should be prefened to 
varnish, which, if the rail, so far o.s j oinery 
is concerneLl, is well finished, will quite 
spoil the work in tbo eyes of any one who 
happens to k now the difference between the 
two. 

With these remarks, tlte directions how 
t o make a good th ough plain towel-horse 
must be concluded, leav ing otlter and per
haps more orna to varieties fur consideration 
in the sweet by-and-by. I mn.y, however, 
before I bring my paper to a close, say 
that I have been led to write thi~ art.icle on 
account .of the demand thnt exists among 
many of our renders fo1· instmctions on 
the mnnufacture of plo.in strong articles 
of fumiturc for use nnd home. Ornamen
tal wall cabinets and sideboards involv
ing a. good deal of cnrefnl and elaborate 
work are a.ll ,·ery well, they say, and, 
indeed, much to be desired ; but it is 
al::;o clesimble to lw.ve dingrams nnd work
ing drawing~, together wi~;h hints on the 
m ethod of going to work in order to 
tum out somo strong and well-made 
articles of household furniture of credit
able nppearnncc. So in this I hose given 
a. sample paper in this direction, and 
I shall follow it very <1uickly, the Editor 
permitting, with one on the kitchen dresser. 
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OUR GUIDE '1'0 GOOD TIII~GS. 

• • • Patentees, mamtfactttrers, aru1 t/ecrlet·s genrral/y are r&
IJIIPSIC<l Ill SeJttL 71TO.<J>CCtiiSC$, IJt/1.<, ell",, 11f llte!r sptcia/i
lica i ·~tools, macllinc>·u, mu I II'IJrl:.<hop llt•J•Iiclllcu to lite 
l~lit /Ci r of Won/\ firr 110/ire in "(lur Uuitlt to GOOtl 
Things." it is dcsimule /hut SJ>eCillll"llS sllould be sent 
foJ· c.nuuiunli!>l~ aud le.<Lill:J in ttll c:t1$CS tellen thi& can be 
don~ wi/110111 inco•n•c11ieua. ~peciuteus tltus re«it:ed 
will ut nturneJ at tile t'«rlitst or•JIOTI!tnily. 1t "lltst be 
ttudcrstootl lltllt ct·erytidu!J 1vlti.-l• is 7totu·et1, il noticed 
01~ its 1rtuils ouly, unci thul, tts it i> irt lire power of any 
one 1!'ltCJ /ou,~ t~ 1tsejul m·ticl~ for sale to ob/ttil• ?Herttiot• of 
it it~ lit is clcpt.tr·flmmt of W0 /11\ 1•;i1ltout cltarge, t/14 
•tolices 11ircrt parluke m ~w wuy of tile 11ature of adrer· 
t isttnenl$. 

7.-so~tE U sEFUL T~::cH:sicAL Booxs. 
I A M sorry to sny thc.t the exigencies of spnce 
have com1>clleu me to keep several useful techni
cal books wnitiu:; for n notice for some time. I 
will do my ucst to introduce some or them to my 
r eaders on the present occasion, and I will pro
mise to make me:ntion of those that may r emain 
uoacknowlc·dA"ed at. the firs t n\·uilaLlc opportunity. 

" Slojd" (Cassell & Comp:m~-, Limited; 6d.). 
- '\\.hat ~Wjd may ue is still, I fear, n. mystery 
to many people in the U nilcd Kingdom who are 
p osse:sscd of n good nU-round knowledgo of 
things in geneml. Jt is 1\ l:;wedish term, im
plying the training of nrtisLic, skilful cnpacity, or 
general dexterity, and tho training, bricliy and 
broadly speaking, is impa1-tod by causing the I 
t.:hildrcn to g h ·o their attention to some simple 
op<:mtions in carpentry by which certain models I 
are placed before them with scrupulous care, 
neatness. and exactness. F or further ncquaiot
nncu with the principles of Slujcl (pronouncecl 
~loyd) ns a mt':Hts of teaching t he essential ele
ments of cdnca lion, I must refer all who nro in
terested in it to the clear nod well-written 
pamphlet (so.callcd) from tltc pen of :i\liss .Emily 
L ord. 

" Forty Lessons in Carpentry Workshop 
Practice " (Ca~s<:ll & Company, L imited; ls.).-A 
mMt cxcelleu t Yolumc, exhibiting most clearly, 
by illustration and precept, the method of per
forming most of tbo opcmtions in carpentry in
voh ·ed in preparing nnd putting s_tuff together, 
and the modo of making various appliances, such 
as the carpenter's bench, mitre box, etc. 'l'o the. 
npprcntico and amateur it is simply invaluable. 
H forms ono of the capital " rolytcchnic Series" 
of tcchni<'n l works r ecently commenced by the 
firm, and is wriLten by Mr. Charles F. Mitchell, 
Lecturer on Carpentry nnd Joinery, Polytec~nic 
I nstitute, 309, l tcgent Street, '\V. ; and rensed 
h'· Mr. Goorgo Campion Pope, Teacher of Prac
ti"cnl Carpentry, Handrail, aud Staircase '\York 
nt the same in::.titution. 

" Practical Plane and Solid Geometry, in
cluding Graphic Arithmetic" (Cnssell & Com
pany, L imited: 3s.).-This isnnothcnolumc of the 
"Polytechnic l:;crics," written by Prof. Henry J. 
SpoonC'r, C. E ., F .G.S., Director of the _roiy
t echnic School of Civil and 1\Io::hanicnl Engmeer
inr• e tc. lL has ranched n third edition in the ,..., . d . 
prc!'cnt issue. It deals cxhaustt \'ely an m-
telligilJly with every dcpat·lmeot of plnno nod · 
solirl n-eomctry, and takes up and thoroughly 
cxplai~s tL species of arithmetic known as 
"grnphic" m·ithmetic, bocnuse the nbst~nct 
arithmctic·al processes- nduition, subtrncttOn, 
multiplication, di,·ision, in\'olution, nn~ e\'olu
t ion- arc, uy its moans, worked grop~tcnll~· or 
hy geometry. The great charm of ~h~s volume 
l ies in tbO COmuined brcYity nnd luc1dit)' of ~he 
text, nnd the excellence of the diagrams, wtth 
which the text is abundantly illustrated. 

"Forty Lessons in Engineering Wo,rk~ho~ 
Practice " ( Casscll & Company, Ltmtted • 
ls. 6d.). - This is tho third "t"olum~ of the 
"l')olylcchnic Series," in which prcctsoly the 
snme is done fot· the young engineer as wns done 
for the y oung carpenter in "Carpentry ·wo~k
shop Pmcti r.c." Its authors-!\l cssrs. C. F. Mi~
chP.ll nnd 1\11·. E. G. Dn,·cy, of the Po~y~chruf 
Dny School~-htn·e gi\'en a clCAr dt>.sCl'lptton ° 
the various operations that nre perfoi1lled b~ 
beginners in engineering, and. the mode -~~ 
mnkiog many of the tools thnt tt ftills to tbt~~&" ' 
lot to use. TuB EJ)]TOa. 
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.A CoBI'I'El1 FOR Tuosg wno \\" A~T To T .U.K IT. 

NOTICE TO COBRESPO~DE~"'T8. 

• • Ira constquence of the qreat pi'CSSIIrc upOil the 
• "Shop " colu11ua.s of \\'ORK, confl·ilmtors arc 

req11estld to be brit/ and concise ill all ful urc 
• questior&S a 1ut rtpliea. 

l• cr~Ut~¥ri"9 any of the "Q11e.stiono~ ~"bmitl•l to C<Jrrts· 
pcmdmu," or in rt/trrifi{J to nlll!tldnq 1hnt /1(1~ ap
ptGred in " Sllop," wrikrs are '"'}lu:.;trd to r.fc•· to the 
7111m«r cuul pag• ,f •u:m!ltr of Woto;: in IL'Ith-h t!te $11/1-

ject • nder cmuUknl/ion appwred, a n« to 9 i re tht heacli 119 
of tht paragraph to 1Dhi0 rtfcrt!U:t i<> mtcdt, and the 
iniliah and plau of rt.sidmu, or th~ 7Vlm-4~·1>1unu;, of 
tM wittr by 10h.om tM question ha.s llel!ll a.;kw or to 
.rAom a reply luu bun almuly git•en. A!UII'erS ronnot 

111 gh¥" to qutslio1u 1D.~ich do not b.'(lr on >llb)tCI.s that 
fairly COifle wilhin tM ~pe oj the Jfagazi11t. 

n--QU£5T IONS ANSWERED BY E DITOR AND STAFF. 

t7phobteriDJ 1n Leath e r . - CAB ELnt:~rER 
(Cork).-Ere thts a ppears rou will hn n~ seen t IH\t 
your former lett er, w bich lou us;,ume hns been 
overlooked, was being replie to in due course. Rcst 
assured that every question for these columns 
~ives prompt nttentton, but., from the ncceS<i ity ot 
coinlt to press some time before publication, an
ewers cannot possibly appear imrucdiatclr.- D. A: 

PoJ!ablag Doora.- J . T. P . (Ledbury).- T he 
~you h11ve a dopted is tbnt known ns wnx 
pol.l8hi:Dg. You a re more likely to get n good np· 
pear&JlCe with i t than w ith French polislling, ns 
you Are not accustomed to this kind of work. ln 
experienced hnnd3, French poli.;hing is capable 
of greater briiJiancy being imparted to it. otherwise 
wax polisllin~ is better. I um glad to hear •ou 
ha\'6 wken m \'i"onK since il.:! coounencemC.nt. 
but who.t o. pity you do not read it. as yott wonlti 
then hn;e seen fairly full llirections in .. :Sllop" !or 
polishing ma.hognny.-D. ~\. 1 

TraD.Ip arent Gl ue.- J . D. IPoole).-.\.nr g-ood ' 
g lue properly prepared in a. clean pot is t ranspart·nt. 
U it is opaque. the glue i ~ c·ithcr of :m inicriot· 
q uality or it has been melted in a dirt" n •::::;c!. 
Po53ibly you mar lllean colom·lcs.; glue,' but for 
auch work as you n!Ju1lc to- mitre-3 oi fram e<" and 
open situations-there is no ad \'UIIt.ag~ in using it .• 
e>en for the sake of app~rnncc. and it i::; uot ~ a 
rule so strong. You must be a\\'llrt'. if rou havc 

· read nU our bnck numbers. espcciall; those cnu
taining the articles on joi.ntin:;·up. thnt the liue 
between two boards glued togt•t her is all but im
perceptible in good work. to which "''OU specialh· 
refer. U the glue shows Qt all, then \'OU must 
consider that tho work is defccth·e, ciiher from 
t be joint not fittin g closely nt all part~. or that 
the gluo has not been sufticientlr pres.;ed out.
D. A. 

Small Corn1ah Boller.-A~ATEl"'R (Bermoncl· 
eey).-1 cannot r ecommend boiler makinp- for ama· 
telll'8. It is often dangerous for professiOnals. but 
U you are bent upon it t hen I would ad \' isc you to 
mak~ it all ot c;opper, about 6 in. diameter, aud ZO 
to 2! 10. Ion~. ): ou could ma.kc the shell of a piece 
of copper ptpe a n d t he ft ue also of about 12 gangc. 
The ends m ight be slightly thi cker. '!'be flue should 
be a bout 2~ in. dinmet.er. The ends ruust be llnn"l'd 
or d.i!she~ outwards !or riveting to s hell and inwn"'rds 
tor r:t ' 'Cllng to flue. The t1ne and ends must Jirst 
be rJy~tcd together and o.ft~rwnrds t he shelL .All 

the JOmts sbo"!l ri be tinned before r h ·cting. and 
''ell sweated w1th solder nfterwards. The pressure 
should not exceed 20 or 25lbs.t and a goorl safety 
Tal>e and pressure gauge shoula be fitted. Sball be 
pleased to help you further. but a fhise you if you 
are not a. coppersm~th or brass finisher to get a 
coppersmith to do 1t !or r ou and test it before 

• stein am lug. It should be t;!Sted to t wicc your work· 
g preasurc.-OLLA Poonto .L 
~vend.ag Valvea.- J. R. J . (.llidrllcsboro').

W nh reg~ to t he re,·~rsing vnh·cs you a k about. 
pl~ say it your cyhndcrs a r c !'inglc or rloubl<: 
a cting, If t he former, then all you ha\·c to do is tn 
c hange the d irection of the steam nnd exbo.ust. ll 
y ou ltave the cylinders by YOU it would s implif\· 
matter.r it )'OU ~ll\'e me 11 rou:;:h sketch Of one of 
them ehowmg the arrangement of steam por ts. I 
cop old then help you with m ore t a cili ty.-OLL.\ 

ODRIDA. 

Steel ~urrace a~d St eel Et~hing.:-W. E. ::\I. 
ask

1
ds (1) for a recetpt for a solution whte h, applied 

eo by mean~ ot a b r ush or dipping into the bath 
ot solutio~ . will tu rn the surface of highly oolishcd 
ateel a ntce pcrmane!lt brass colour.'' (2) " T he 
proper method or etchtng n a mes on cutlery as it i3 
done in Sheffield." I h ave had no experience in 
e~er of t hese ma t ters. but I hn ve secured informa
tion trom whnt I belic~e t o be v aluab le sources 
a.nd tru&t it will meet W . E. M.'s requirem ents. Lac: 
~n1'i; for steel w ork :-T wo g a llons spirits ot wine. 
smai o( flne pale s hella c, 3 ozs. <.:upe aloes. cut 
tin l,ala11d 1 oz. ot gamboge, cut small, w ill make n 

e P e braas lacquer. .A.s dilferent d epth.s or 
colour may be required it will bo best to prepare 
: e several ingredie~ts in sepnr~te bottles a nd m ix 
or colour r cqutred. Etchml{ on steel.-Print 

die on n nglnzcd a nd unsized pa per with n 
ot beeswax a ucl rc>~in . T be a rticle is 

~;~warm nnd t~epaper nd~ercs to.lt. Tbe paper 
! dam~d w1th acul. whtch ea ts m to the m etal. 

n mc1eotly bitten into \\'&ah the paper oft 

• • 

SHOP. 

I t will be n ecessary to ha\·c thr clc!:i!{n en~nwNl In 
copper ant.l then tnu.sl'c r it to the paper 11<1 onlimu·y 
COIIPcrplnte pl'in I i ng .-U. ll. 

~le?~rotypo St ripplng .-St t.\'lo (C•·ccntt:it·hl. 
- .l::ltl\'10 s buth may butn prupC' r workim; ordet'. hut 
htS battery mnr bo wron~. or it IIIU)' bo too l>l rnn~ 
for tho work, or too weak for 1 he wo1·k. Like IIHJ:It 
of thu ques tioucrs who write to \\'otu;: . tLnO td ls 
us nb~olutdy uo~hing, n~ks 11:1 tu guc:;~ frotn \'u;..:uc 

~rellllS<.::> whn~ IS thO IIIUILCI'. and IO gh·c a CUI'l!. 

Correspondents should rcmcmbt•r that we aro ll(•t 

omniscient. !ind gh·e U il cve t·r detail, howc\·e•· n;1· 
pal'<)lltly ummpoyt l\111, to .euahle us l1) gh·e usdul 
ud \'I C~ •. llS nny nHSconccpliOil uy liS Of I he truo Sla tc 

of al1wrs r enders our counsel ,·nJuelc:>s. li 1 he 
battery is too ocid nntl the der.osit of copp<'t' too 
quickly given orr. the copper is •urd and ·• slripp,· " 
but a similnr ctrcct muy be cuuded when the b:it'h 
gets too quickly exhau:;ted or its metallic base . 
::iiL\'10 should first a~c·•rtuin whnt is the cau:;c, untl 
then it can be corrected by makin" the battery (he 
does !lOt say" hat battery be uscsf rig-ht, or br sus
pcndmg a plut-? of pure coppcr oppo~itc to his 
moulds, so that if the bath solution bn;; parted with 
too much copper. thu pure coupcr utay be chcmicnllr 
absorbed nod ngain g-i>cn off us required accordin~; 
to the speed of decompo:.ition which the s lrength o·i 
the ba!let-r clctcnnincs. li :::iii.YJO cannot succeed 
"-:itb th~? neccs::arily imperfect nd•ice we d 1·e, le t 
htru wrttc n fullr detaih:d case upon which we 
cnn detlnitelr reply.-J. \\-. 11. 

Transferring W ood.-KESSt£ ·(Bri.~tol).-(1) lf 
li:E;;sn: will look up om· reply to a Yot.:~n CADI:\1·.'1' 
)Lu;:~:u t:>cc pa;e i SI, \'ol. 1.). he will tincl t he 
proce,s of trnn!:ferrinz litho;;-rap!ts to w ood fulh· cx
plainctl. (:?) Ycnccr,·m·e usuullr cut from tl:e ·\'et·r 
he::;t t imber nnd are nnt intcntled to be s tuinc•l: 
if t!1ey must be s taincd b!aek. s uch portions shoultl 
b~ stained tir~t: befort' t h<' J.duc hns dl)sed the p nre.; 
or the wood. rhe cellula•· t bsuc onzht to be rille•l 
in with the colourin)! IIHtttcr, ••to go 1:i~;ht throuJ.;h.'' 
as you CXJ'I!'e:>s it. 1 s ho uld select t he pieces with 
as little .. tigurc" ns pos~ihh·. null u:;c or<limll' l' 
writing ink, d ivpinl! it a mi dryin)! it u fe w titm ·s 
till the black becomes t'JUilu t.ltnse. '!'here nrc 
se>cral recipes in our rcplic:> to cort·cs pollllents tor 
ebony stains, but we rin tl tlti:; to be the simplest null 
m ost llCrmancut. 'fhC' n glue the , ·eucer into it,; 
l'lo.ce. whether as an mla)- or solid nU O\'er, cleun 
oil; l>ct in oil, nod polish.-J. \\'. H. 

Slide Valve Eng ine.- G. ~. (.1/at'dstonc).-1 do 
not know oi nny book bearing spt'Cialh· on the 
horiwnt.ll c n:;:i ne. 'l'hcrc i:> one pu bl i,;hcci' by Lock· 
wooJ. cutitlcll, .. T he ?!I odd Engineer's H.11a l\' 

Dook," by P. N. Hasluck. whic h s houl•l be of a ,,isi· 
nncc to you. You s houh1 send to StcYcns· )lodcl 
) Jockynrd. ~. ~ld~atl', London: R. A. Lee, i Gu. 
Hi;:h H olborn. l.ondon. \\'.C. : :\Icssr:;. Cannon a nd 
\\'eld, 15.5. Fenchurch :::itt·cet. London. E.C. : orB:ne· 
mnn. Strand. ior li:sts nnd prices. The lir5t named 
publis hes a book or instructions whi C' h might be 
useful to you, nnd any of thc.m would be plea.>C'd to 
allow you to examine their goods, which in itself 
would pro\·e u most iostructl>e lesson. - OLL_\ 
PoontDA. 

BoUer for Enaine.-SBOPITr, (Dilton).-A. •er· 
tical boiler would 'be m ost s uituble for your purpose. 
as it would occupy little s pnce nnd cos t nothing for 
setting. You would require one nbout. 20 in. in 
diameter and 30 in. t o 36 tn. high. nor nny smnllcr. 
If rou could J::e t a larger one. suy 2:! in. d iametl·r. , 
and s ame height. so much the better. The cost w ill I 
depemt upon pressure nnd make. You 111i~ht !=:l'l a 
second·hand ouc for nbout £1:? or £15, or p,•rltnJ•!:I 
less. but it would be better to)!eta n e"· one. \\'ri tu 
to C. D. Philips. Engiuerr. X ewport, )Ion .. and 
enclose six stnmps for l1is ::\Inchinc rr Hc;;ister. a sk· 
ing at same time if he h:\S n boiler on his hands 
hkcl" to suit. A small s econd·buud launch boiler 
wouid do very well. but in nny case make sure tbat 
rou are getting your money's worth. Boilers nre 
bard bnr;;ains as u r ulc.-OLLA PooRIDA. 

M odel L oc omo tive. - ''"· S. " -· ( TV ipanj .
Kintlly sny whe ther you intend yo:tr cylinders to 
be outs ide or iu.-ide . n<~ the urrun~cuumt you require 
will ditfer greutlr ior cue~ en;..('. I mar sny thnt 
the in:.idc nrrnu:;cml'llt w11l b e best nnd l'nug~est 
if it will suit rout· intcntions.-OLLA PouttmA. 

Size o f B oile r.-JACK OF ALL Tn.~DES.- .A boilcr 
about 7 in. diameter by 15 in. long or hi~:h. n.s the 
cn!'e mar be, woulc{ m eet your nc~ds .. 'l'h~ !;U(I'I y 
YnlYe mi~-:ht be made a Lout ;! of nn mch ln lltomctt·r 
ant! loaded with n d~1HI weight if tbc prc:;surc nt 
which you intend wor kinr: the boiler is not l1h:h. 
say about :?0 or 30 lbs. •m the squhre inch; this i:1 
the simples t fm·m of vnl\'e to 111akc nntl sct. hut rou 
should nlso tit a srcum snuge ou tl1e boiler i ot· 
safety.-OJ.L,\ PODHIOA. 

I.mitatlon I vory.-R F. \\".-It will not answer 
your purpose to make this for inlaying. Ivorine 1::; 
t he best subs titute. I t can be bou;;l1t from thl' 
:Xylonitc C'ompon\· or from uny of the JJriucipul 
deniers. such a~ H:in;er Urns .• in lrctwork 111atel'iul-<. 
\ \hen inlaid it is scnrcclr ribtingubltnblc iro111 
i\'orr. \\.hite holly i::; sometimes used instcatl ot 
iYorr.- D. A. 

Inlaying.-n. N. ( Crays).-Only one lcllcr has 
betn rcceh·ccl from vou. I do not think you can do 
be:uer than ~et "Tlic Amateur" from 11. :lilies and 
Co .. 1\S \'OU nre fond ot fretwork. or there is my 
own book, .. The Art of Fret Sawing and Marquetry 
Cu tt ing," published by \ Vnrd, Lock. & Co. I n· 
ln;.ing ns done bf professional mal"q!tetry cutters 
will be described m \VORS: later on.-D . A. 
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Upltolat orln!:f B lnta.- \\'. E. liftlll'llo n).-·Yun 

clo 11111 ~iVt! IIIIY ttlt•ll ur lloe hllll)IO ,,. cl•:ov;l'ilolltm I l l 

the I'OIIch yuu nru lllnkiltl{,ll•l I)JIIt I 11111 ••nut.!•· lt• uo 
III OI'o thnn ~-:i\· 1 ~ 11 1-(l'lll:rul 11111 littt: uf l•••w )'f1ll ~l .nul•l 

procc~cd. 'J'Itu w•·t.bin~. whkh ir~ tl11: fwnul u 11•••• ul 
I ho 11 phulstt·ry. 11111 , l 1•1: I ltur•lllt.;ldy 111 n ·telwtl tu td 
!'ceurclr fuslt·m·tl. :-: l•ri u~'l lli'I 'I>PW II Lu tl• irl. ,\ '''"'e 
the ;q,t·in~s 11 c·n\' l'r ill tJwkecl '''I he fraru c. fJu lhl'l 
c·o1·cr I l>c !'I ufliul-( i< lnlcl. ruul llwdl; Lit•· ••ulo·r ,.,,, l'l'· 
ill~. 'J'IJ l'i I (• aiJ I h11 dt·laill! lll ' ('f •.-Ill'}' IQ l•lffll1Jt: 
Ull)' 0111! llniiCI(IIII illlc·d with IIJoiHo)•ll 'l'}' ( (I (o,rru t> 

t 'OI'rl·cL icl1 ·u ut the IH•rk ii 1•111 11( 11••· tplhili•m ira 

the liruilt:d :.pnl·t; •rl .. !"hiJ)I." Tlu· ~~~••J I ' ' t i'i u lart.:o 
one, 111111 cl>ultl ll'>t lw ln·ult·t l uoii•IJIIItlo·ly \\ irl,o,nL 
tn k111~ up ;.e \'1'1'111 p;t~l ~ l•f t lw rna:.:uz11w A,., iclt·-t 
on uphubu·ry "ill l>l• J,:il'•·n tr·cmt 1 i111u 1r1 liuw 1L 
is quite iutlH>:::-iiJJc fur tlti ;; uu,.wer tu nppca1· t.r IIIo 
date rou 11a111c. Yuu 11.-k u~ l•J puhlis h it within 
cle\·cn d~tys lro m tln: tl1tiC ,,( yuur lt·lll·t·. - ·ll .. \. 

Pol ishing Hats t nnd.- .1 . 'J'. (/Julwiclt).- 1 tlu nrJt 
kuow whnt the , t urr w h tclt ,·ou cui i .. Freud• \' u ru i .~h" 

i;:, lull tt;< ) Oll ha\'C hut! ;,1;111<: r·'(pcricllee i11 Frtuc h 
polishiu~,:. 11111! know "hat poli:-h lcJI•k!! ltk r·, J !1 111" 

po~o tltc li•plids arc Y<' rr muc h ttlike in 11ppt·ara11ce. 
lf lhl'Y llnd 11 0 1 uccn rou \,.,,.11,1 1••••hahlr hu \ 'C dis
co,·ered thtLI you hud ~ot holcl of 1 h e \I rCJn~ stutr 
SOOIIl'l' than )'tJU did. If I alii riJ,:l>l in lilY a . .,~ll nlll
t inn, the Fn: ~o r.:h ,·urtti !i-h is \' l·ry hkt·ly s pirit\ ul'llib 1. 
Thl::; as ll:'erl hr Frrrwh polisht ·I'S is much the bUill6 

thinJ; as Fn·nch Vt'li:.h. hnt "ith a lilt le nH•rc budr 
ill it. J 1<'1'11:\p,; ~ 0 11 lhJI\' SC'l' I ha I tlte \'Urnh;h f'U II IJB 

r•·mon·tl uy wa~hin" with i'!Ji rit. nml cons~:qucutly 

r cd b.;ol \'in;.: I he lac. This. bnwc\·er, is unl h a 
tcd i<JU li nwl St>IIIC'\I' hlll cxp~:u!'i\· c IIICthod which 
n e,•tl only ue t'(·sortct l t o in tnoulclings unrl other 
w ork which cnumll \'Cry wdl hC' de11ned by scraping. 
The re :11'<' nlso othc t· lii'JIIt f:s which will re ttiO\'e 
1 h..: \' arui~h. hut 1 l'dl'nin f r11111 numin!.{ them Ill! 1 
do 11 01 kuo w the " out! of which vour ·I>IU;:;rnnd i3 
m.uh-. H )- usin:; s ome bOl\'ents roii might st:lin thB 
I\ oot l. which wonlcl be u )lit,.. The meth\·lnted 
!'pit it bC'ill~ ltculral will n ot t:ll~ct t he colour, so thnt 
it 111ar be uscd on anr woorl. .·\ s there is generally 
a I>Ut>tl den I of plain ilat sul'facc un u hull s ta nd you 
m.ty he uiJie t•• rt'lllll \·e mo· t of the \'arnish b)· 
~cmpin~. un1l if r un can clo so it will sa ,·e your 
time. .·\n Ol'dinary !:ern per will do \'Cl')' well. It I 
kne w the d c,ig-n o f you I' stnn<l morc definite direc
tion:> mig-l.t V<' ~iYen. thou.:h vou will nc.t so far 
wron~ b\' :\\'ail in~ \'Oll r,clf of tl1ese hint::~. 1 must 
r!'peut ~~=hat I. hu,·~ prc , ·iouslr !'aid, vb;., tho.t it is 
ahuMI tlllpOs!> tblc to answer auy questions conn ected 
with pol i:: llin~ or ~taiuin~; ~arisfnct orilr unless iu
quirl'r:- will stal<' the kind of wood. lf you don't 
tin cl snfticit•nt inior111ation in the nboYe to enable 
you to clo what yuu waut, l; intily write agnin with 
iulle l' d c tnil:'.-11. A. • 

Sid eb oard M ater lal.-TDIIIER (Binni11{1ham). 
-lf you b ur tbe w ood wcll :11111 or medium quality • 
it ~hould not l'OH ynn O\'t' r i:l. Chuice •nrie ties 
wo•llcl be considcrnblr m ore cxpC'nsi\·e. I om glad 
to hear r ou ore wishim; to UC' I'Oille n workl'r. but 
surC' Iy you tlo not iniC'!t•l to lll:tke your firs t allempt 
at c.thinctmaking with a sidC'l)l)ard. If this hns been 
yont· idea. take Pr111 r h's arlncc-" Don't.~ llcgin 
with :'UII1Cthinj:: ensr. fot· unless you nrc fairly well 
up in '''Ot1d· wurkin~-:. )'Citn· ;:id t•bounl when finished 
will h·· anyth ing but sat isf:u:wrr. I am ulmost in
cline<! 10 snr it nc Yc r w ill hc finished. for rou w ill 
;:l')or· lind un~nspc<'tell dirlit-ultics crop up. and get 
cli,:..:u;;t\'ti with the w ol'k. I hope you will not tAke 
1h1s :ull'icc umi!'s, a s it. is mcunt to prcYcnt di.&
l'Our 1.;emcnt and waste of money on wood which 
wi ll be svollt.-D. A. 

Pattern Maker s' T ools.- E. R. (Halifcu).-A 
pattern makct· is an ornni\·orous animal. laying 
mnnr tool" unoc r cnntrihution in the pun:uu. ot 
the variC'd ta:.k.s whidt he i~ <·all ell upon to vcn·orm.. 
llo cmplo\·:; tlw tools of the carpenter, joiner, 
cubinet mnkct·, turner. titter. nnd 1lraul!'htsmun. 
I will. however. si"e ~·ou n simple list of s uch ns 
should const itute the cquipmcnt of nn apprentice: 
Jatk. trving-, nnd s mnothing plllnes, two skew 
mouth rebate plnnCS, half ll d07.ell rounds, a COUple 
of small iron planes, and n t·ouplc of spokcshn,·cs, 
one hnnu sn w. one h •non sn w, one do,·ctlli! sn w . o. 
larg..: and a nnnl! scrcw~ri\-er. n couple of ":ork
in~,; ~an~es. a p;11r of wtDg compasses. a prur or 
spl'in~o: dh· id cr:::. two pairs of t·ullipers, one intcrno.l 
the other exll'rnal: half n dozen assorted gim lets, 
the same nnm bcr of brudnwls . n hatchet. n brace 
anu set of bits numbering from thirty to thirty-six. 
a pair of pinccrs. n b ench hummer, a contruction 
rulc.'t wo fe el IN1q, a Chnrnler F orest bone. a cou ple 
of Chn rnlcr F ore,t gouge slips . two or three trying 
sqtll\rl'S of ditl\· rent sizes, nnd t\ bc\·cl. For edged 
tools sclcct hnlf a dozcn cacb o f paring chisels and 
paring gouJ::cS, ench rnn~ring from n quarter inch 
to inC'h nnd n hnlf in width- the g-ougcs must be 
seiC'ctcd ot ditl'eren t sweeps, embro.f'ing- t hc fiat, the 
middle flat. and quick curres: hnlt n rlo1.e n assorted 
lirmecr chisels nnd gou~c.s will bt' required. t wo or 
three turning.gouges, nnd as muny turning chisels. 
n couple of rnund·noscd tools, o nd a diamond point. 
Additions will be made to tbcsc in the cou rse or 
time until this lbt Dlay become don bled or trebled. 
But there nrc plenty of pnuern makers who work 
with a list not more cxtcusi"e t han this ; the cost ot 
such a set will d itfer very coutoidcrablr according to 
the qunJi t r of tools selected, but you may a voro.ge 
it nt about .£6.-J . 

R e e d Boards.- RF.GLL.AR Sl'BSCRJB&R.- Reed 
boards lltted with reeds can be obtained from the 
A merican O~an Agency, 2, Osener Crescent, N .W. 
The cost per n ,.e oct.a ,·o set is 1~ 6d. un voiced. and 
they can be had a.lrcady v oiced for about 7a. 6d. m~ 
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.Any other tltLings pertnin~ng to reed instruments. 
American organs bn.rmonmms, etc .• mar .be l~n.d 
there unrl by sending n. th-awing ot unyspc~ml kind 
of keys or coupling mcch!\ni:illl, .n. rt·co estmutt.o of 
the cost or making such w1ll bo gl\·en.-G. N · 

Plumbi.Dg aod Electric L~ghti.D.g. - E~GF:R 
CHamme1·smith).-Both these subJects will be trc.ltcd 
in Woux but it is impossible to say exact.ly when 
the papers will appenr.-Eo. . 

Bamboo Faateni.Dg.- W. S. (Rolton):-Jomts 
fn bamboo work are very simple~ nnd p~nrt111g moro 
d etailed descl"iption in forthconung n.ruclcs on the 
construction of bamboo furn iture, I tlunk the follow
i nr.r hin ts will enable you to rlo what you .wat~t. 
'Vhen you want to join two pieces together as m 
your fi rst sketch, a bole m ust be. bored throu~h 
one side of the piece. either to ndnut the end of the 
other if it is of small enough size, or u. tlowc l.stuck 
into the hollow end. '!'his dowel. should 11~ ttJ;ht lr 
into both pieces. In ono of t hem 1t may be la~tencd 
wilh glue or n. wire null. In the other you wtll see 
that the latter mu~t be uscrl . In the case of. tbe 
t riplicate joint you must to a. grcn.t extent be gmdccl 
by the remainder of the design, wtth stretc.h~t'S co~ 
necting the pieces at top and bottom ; no JOmery 1s 
needed a t thu centre. It everything clepem!s on ~he 
ioint here notch the p ieces n.nd connect w1th w1re. 
~l'ho.t' such little trines o.re not usm\lly ve~y str~ngly 
put together I daresay you know. T ymg w1th a. 
piece of fa ncy cord is sometimes cons1dcred sutfi
cient.-D. A . 

Spring Mattresa.-;-M. DE R. (Boltqll).- It ~n 
scarcely be sa id that either the woven w1re .or s~n:nt 
t~pring mattress is best, for each has merits o£ 1 ts 
own to recommend it for nsc. :for purpose:; or 
home construction, however, there IS no compiUison 
between the two. ns the woven wire mattresses a.re 
not at all sultable for amateur craftsmen to make. 
You are correct in supposing \hat the const,.uction 
of n spiral spring mntl rcss is not vcrr diftlcult. 
especia lly in the ordinary or box form. still it r e
quires an nptit~d~ for a. kno~\·leclg~ of Uf!hOls!cry 
besides n little JOUlcry. 'l'o gl\'e nunute direct tons 
in "Shop " is or course impossible. but nt some 
future date I hopo to describe tke construction in 
detn.il. T here are many different 111othods of making 
up and fi nishing, but briclly the constitucnls of o. 
bo:ot spring mattress aru n. frame to which tliC laths 
supporting the spl·ings 1trc ft~stcncd at the bot tom. 
some stuffing o.bO\'O the springs, and an outer 
co,·ering of ticking. T here is no thcd rule for 
springs, us before these can be dctel'lltined on \'al'ious 
points such ns cost ha.,·o to be consitlered. For your 
purpose I should recommend 10-iu. spring's, of nny 
of the ordiua1·y gauges, distributed cqutdly within 
the frame nt the rate of one for every H ft. super of 
the mattrcss.-0. A. 

Chair Inlaying, etc.- S. S. (Salfordl. - Kindly 
repeat your iuqnir y about inlayin~:r chairs. for in 
tbo form you have put it I am sony to suy r nm so 
obtuse us not to unclorstann clearly what ron want 
to k now. Aro you inn. di ffic ulty with t·cgnrd to the 
inlaying or tho polishing of un inlaid chair1 The 
colours to bo used with the brush , in ot her words. 
staining new w ork to match old. depends a good 
d eal on circumstance3. Some artists use n. g rent 
m any colours, w hile others use only a few to get 
similar results in a picture, and the same applies to 
polishing. For the woods you na111e, burr. walnut, 
and pollard onk, I do not think rou can use us a 
base for matching up anything bclter than gas 
b lack a.nd rod polish. It is not so much. howc\·er, 
on what is used as how it is applied that the appcnr
ance depends. All the procc:<scs to which ,·ou t·efcr 
will be considered in due course, for to oinit 1110st 
of them would be like llamlct without the title 
r Ole.-D. A. 

Bra.t.s C:tstlDgs.-AMATEUn (Lomlo11. S. TV.).
You can melt &ru.ss in smull quanl itics in an 
ordinary kitchen li re, prodded the grutc is tolorubl y 
large. You mu~:~t first !:'Ct a picro of sheet iron nnil 
place in front of the upper bars, so that all the 
draught shuU pass t hroug-h the lower bars. make 
up a goocl lire of cok(', ami plucc the crucible con
taining the meto.l rhrht down into the centre, and 
heap fresh coke well o\·cr it. Unless the gruto is 
of ample nrea you will tlnd it neccssat-y to u~e 
bellows ot· n. blower. 'l'he best crucibles. us t think, 
ure those of "Salamander" brand. sold by the 
.l.\'lorgan Crncible Compuny, Battl•rsca. '!'he sands 
~tscd in clitfct·ont districts Yt\l'Y, and your only plan 
1s to go nud beg a buekPtiul ut the uen.rcst brnss 
founder , fot· which he will only clutrgc you n. few 
pence. llut under uny circnnt:!llutccs t:w mn.king 
of bruss CltStiugs at home is tL tetlious n.nd costly 
process, considembly mot·c eostlr than purchasing 
them at a foundry.-J. 

Books on Joi.Dery.- G. H . (Burton-on-Trent).
Thcre u1·o few trntlcs on which more books hnve 
been w rit ten tbnn on joinery, so that the dilliculty is 
not to llnd, but to select suit.<thlc books out of some 
dozens: you may IIH<ko selection from the follow
i!Jg :-"Joints in Woo~ work," by H. A.dams, pub
lished bX Spon. l s. ; · Elementary Carpentry nnd 
Joi~.CI'f, ' pu~li~hed by Ward & Lock; "Carpen
try. by R .. ::i. llur11, two vol:i., ono text the other 
p lates, ;>ubltshed by Collins. 6s. Gd. : "Dm\\ing for 
Unrpcntl'l'S und Joine!'S," published by Casscll and 
Co., .3s. Gd. ; "'l'rcntise on .l::lnndmiling; by Coli ins, 
published by Lock wood, l s. Gd.: "Circular \Yor k in 
Carpentry and Joinery," published by Lockwood 
2s. Gd.; " Handru iling and StnirCIISing" by Cress: 
w ol\, publi~hod ,bY Ca.ssell &: <.:o. , :a. lid. : "Carpen
ters o.nd J omcrs Assisumt," by Now lands, published 
by Blackie, ~n twon~y parts o.t 2s. each : and there 
1.8 P et'll' NJcbolson s old work, w hich you can 
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frequently pick np second-hand. or which you cnn 
bm• new of Lockwood for2t ... '1'1·Ubncr, of L'urlr;ate 
H iil. publishes se,·cral excellent work:i nl,o.-J. 

Hygienic Folding Cbair. - 1\I. H . (RI·islol).
This chair. for which you desire instmctions und 
tlimcnsions. is a. patentctl nrticlc. and it would 
scnrcely be fair to the in,·ontor to assist any one to 
inft·inr;e his protected d c.'-ign. 1\tr. J . '1'. 1\ToOI·c, 
l\fucclesfieltl, is the manufacturer of thc!.e chairs, 
but the 'i' can be procurc<l through any upholsterer. 
and I tbinl• your best plan woulrl be to purchase. 
and gh·o up the idc<L of making .. I do not k!tow ~he 
prices asked but a. note to the mnmtor Will hr111;; 
you pnrticuh:rs of the" llp~icnic1 " nnd also of the 
:. \V a ,·erlcy, ··another chutr of u. Similar cburactcr.
G. 1.1·: D. 

Hingei.Dg for Scr cen. - T. H . (Lcccls).- Un
clonhtcdlr · the best nrrnn!'cmcut 'for nllowin~ 
screens to be folded in any tlit·ection i!l tltc clonlllc
nclitw screen hint;c. Thc.;c lt!n"('S tu·o nuw 10 be 
bou,.ht. nt. u. vcn· much lower prkc t.ht\11 was the 
case a few year:; 'ng-o. ;'\I clhu i;.h sl'lls th em n t u \'~rr 
rcasonuble li"lll'l.', but if you wan L ~;omcthw~ 
cheaper why not nu.ach the 
folds with pil!ces of well
bin~? If vou h:we n. fold
ing-clothes horse fur airiug 
line n on you will sec exnctl)
what is wanted, :\S it is 
prohn.bly ntntlc to fold 
either wn.'i'. In CI\Se. how
oYer. 'I'OU ha,·e not. lthink 
the iliustmt ion wi 11 mako 
e,·crrthin~ cleat·. You will 
sec cuch hi n~e is formc•l 
o f two pieces 'of well whidt 
cross each other. They 
should best rou;;lr fns ll'lll'tl 
with t:tcks to Lho: inner 
edg-es o f 1 he frames. In 
case yon do not like this 
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nrr:mgc m en t. I 1 CI'O IS an- a:."-:=· ;:;/.;::/':::' /:/.~~=··.!.::::!,~.=:;::.=;;:=:~ 
ot het· one which rou ran .. 
mnl•e yourself. thou~,;h ior Hingeing- for s creen. 
some reasons it is uot so 
~ood. J t may be sulll-
ciently explained by !'arin~ thntit consi~ts of hinges 
fa~tenecl on or let tutu t.h<' top nud bottom orlt:e:> 
o( Lhc frautc. llin"e~ nf this sort cnn l>c boug-ht, 
but. sonwthing an:,werin:; tlu.: same purpose can be 
cnsilr made.- IJ. D. 

T-Joint. - D. !If. .T. (Pol·t.~moutlt).- I nm not 
on·cndecl ut rrilici..;m when in sul'lt kindly nnd 
courrcous terms a:< yom·s. I like your !den of the 
T -joint, nnclrC'pt·oducl· it for tho benefit. of re:ulct·s. 
Bore 11. stnnll lwlc in 1 ht• IHlri :r.ontul ]Ji llc with the 
end of the plicm!, m· tL taper tool; wor ' the metal 
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away at the s ides. formin~ n kind of T in the pipe 
itself. lf it. onlr como:; np: it will be snflicicnt. but 
a lit tie more wtll be l>cttc:r. T he upright pipe is 
then prepared the same as for n.ny othct· joint, etc. 
The ttclvantn.~:es urc tL full war in the pipo nnd a. 
strong-er joint. The diagram will cxpluiu clcurly 
what. is mcnnt.-R . .A. 

Frame Tools .-Pno:o;o (Ncl.~oii).-Thc subject or 
pictnrc·frnmc m:tkin~ is one which conH'S within 
the scope of \Vow•. so that you anrl othet·s i nterP~leo L 
may rely on its rccci dn~ clue n I tent ion. \\'it,h 
rcga.rrl to your inq uit•)r tthout wh?lcsnlc d<;alcrs. 1 
can only repent what hn~ been snttl before 111 t hesr 
pagcc;. viz .. that wholcsnlc hous~s do not Clll'e ns n 
rule to supply rctnil con~Sutucrs. o.nclthnt when they 
do so it is gcnenllly entirely ns n. mallet· of P«'l':<On;\1 
fa,·onr or at pl'ices cqunl to those or tl rC'taik·r. I 
can unclct·st<md rour desire to purchnsc ttl n'l low 
ti~-rurcs as you can. but you would s:we lilt le or 
nothiug by going- to wholesale firms. 0( rour:;c. if 
you arc a ret:til tl'lldcsnmn in the n ,., icll'S rou nnrne 
you will know without anr nid from me who Lu 
rlcul with, anol I cannot undertake to nnme one or 
more tit·ms t n the oxclm;ion of olhCt'S cqutLJiy good. 
perbnps. thou"h unknown to mc.- JJ. "'· 

Scn.les for Ora nn Plpes.-A:IIATEI'R 0RGA:o; 
Bt::tLilER (Aruwlcl). - T h·· onlr book I l'now of 
giving !.cttlc«. etc .. for or;.:nn pipes. snitultll• fnt· 
unmteurs is .. Org'nn Builditl~: for.\ m.tteur5 .. (\\'nrcl. 
Lot!k &: Co .• Lotulon). price :Is. lid. Ther.;} nt·c muuy 
h ints on the !'ubjcct tn the hack volumes of the 
E1tylisft .~llcr:lurnir·. As r··~nrds the S ft. stup on the 
peduls. a violonct'llo would. I think. snit yont· pnt·
posc. Scale about :!i iu. Ol' :!~ in. fo1· lon;;c::.t.pipe.
:M. w. 

Westi.Dghouse Brake, etc.-F. \Y. R. 1.\'oJfo/k'. 
-{1) The bmke s tory i:1 J•rolmbly innccumtc. 'fhG 
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indidclual mn.y hn.,·e projected an a ir-brake, but 
th•· \Vcstinghousc brnke h:u: unly been pcrrceted 
nftor year5 of experience.. H you arc interested in 
the matter anrl hn.,·e the man's nddrcss, why not 
apply to him direct 1 (~) lt 1 he spokes are broken 
in below the surface you will ha,·e to drill them 
out. (3) Copnl vamish will suit your purpose. If 
you want.. u n•ry fine finish lay it on, cont after coat 
until you hn'i'c a good thieknc~s c,', lh of an inch 
about), then when itlms~oL perfectly hard through
out r ub the surfncc down with line pumice stone 
nnd water. nnd then polish with putts powder and 
chamois skin. T o prepare the varnish, dissolve 1 
o:r.. camphor i n one qunrt alcohol urtrl add 8 ozs. 
copal in small vil'ccs and nt a moderate hcnt until 
sulution is com plct e: the hca.t should not bo greotc; 
t.hnu that. which will allow the buiJblcs to be counted 
us they rise from the bottom.-Jo'. C. 

American Organ Ba.ss Notos.- W. F. (Ne111 
Ros.~ l.-To soften the bass or your American or~nn 
ea eh reed t on~uo must be cur ved. so that its \'ibrntmg 
point 1nay dip into the fmme, while the curve given 
to it. is sunicicut, ut two.thirds of its length from 
I he ri\·ct., to a llo w the blnrle Of a ~en knife to bo 
passed between it and the ft·ame. 'l he curve must 
also be twisted in s nch a. way, thnt on looking at 
the point of the tongue en1Lwnrs. the left.Jtand 
t:orner is dipping into tlte frame. while the ri~ht· 
hunrl c01·ncr is cocked up. 'l'he curve must be less 
pronounred townrus the t reble. and should dis
appear entirely ahout o.n nrttn·e from the top in the 
eight feet set. This bonding is done with a small 
pair of tlut-nosed pliers, the jaws of which should 
he filed smooth, in order tht\t the reed mar not be 
damaged. It is not by nnr means nn cusr mutter 
for a1i amateur to "'oicc reeds sutisfnctort ly, but I 
hope to rlcvote a special paper to that suhjcct in my 
!'cries of urt iclcs on A mcricntt reed or;:an . mnking. 
'J'hc pipe-like Lone of the American ot·:;nn depends 
almost en1 ircly on this process of curviug the reeds . 
The ~Size of the wind chest, the cons truction of the 
swell shutters. and the wcilrht ot sp1·in~ in the" ex· 
haustm· •· urc of course poitits which help to produce 
a JJ:Ood tone, but they arc useless unlc·s the reeds_ nre 
pro1rcrlr ,·oiccd. I ha,·c nc\'Cr heard an Amcr1cun 
organ in which the harmonics were so pronounced as 
to product' a n unpleasant ctlcct. Ot·"an pipes ha.vo 
been nda ptcd to reed o•·"ans with more or less suc
cess, but so far as the t rnde is concerned they arc con
sidered unsntisfncton·. If you wish to ndapt them. 
choose a soft-'i'oicc<l bu lciuun for n tllctnl stop, or n 
Clnmbella for a woorl stop, ns these would go bcttc1· 
with the free reeds. There ure maur makers o( organ 
J•i pt's who lay claim to being the best. so t haL it woult\ 
be ditlicnlt for me to nnswe!' this la~~ query of s~u_rs 
wit,b an,- dc<'t'ce of ccrt:untr. \\ t'lle to Willis. 
organ bliilc.lns, in lltt;' l\1 inor\eS, E.C.1 fm·.a price list 
of organ pipes. I bchc,·o tllctr wot·J• tS fatrlr good.
G. N. 

Organ Tuning Cones and Cups. - OnGAN 
ButLDER.- 1 t\.111 ufraid rou will <'XJ)ct·icncc some 
rlilliculty in gettin" a sccond·hnnd ~et of turnin£" 
cones and cups, tt'nd if von did happen to come 
a cross a set, they would nio)lt probtlbl): t'ctt;h n good 
price, unleo;s the seller was II{IIOI'Ilnt ot thctr worth. 
\\'hr not buy a new set : they cun. hnrclly be co~
sidercd expensive, when one set wtll lo.st o. mans 
lifetime. There is a l\lr. Ncwman. or iS. AUjtllSIUS 
Street, Regent's Pnrk. L ondon. who is a mukcr .of 
these tools: yon would be able to get. t hrt.u fr~m lu~n 
nt first. cost I think he c harges somctlung hke 2us. 
Cot· a set consist in;;ofthrcccones aud! wocups ; these 
woolll be quite sullicicnt for all orrl111nrr work. It 
'I'OU write to him. ask if he has n second-hand set 
bs him. nnd mention the name of the lirm of organ 
builders with which you a rc connccted.-G. N. 

House Pai.Dting . - N. F. ( TVolt:ct·hamptonl.
Your desir e for us~istance is one thnt has the fullest 
sympathy of Wmu;:. especially in tht.; ~not! ~ause 
yon mention. C"oncernins the prouu!'ccl articles, 
the'' r an onlv appear nt interYa.ls. \\' hen corn· 
plci.ed, howci·er. you will fi nd tb~!n most uscfu! 
fot· prnctienJ work or reference. 1 he clemcntar) 
pnrt now in hnnd will commend itself to your r!!
quiremcnts cspecittlly. T he lute Uhurlcs Rcude. m 
I t's S ct:e1· t oo Late to Jll c111l. makes the reformed 
Tom Robinson to accomplish sou to. remnrknble 
achic,·emcnts in graining, w hen Uu.s ehnructcr 
wuntcd to raise some money honestly an Huthu~t. 
That famed no,·eli6t was far from being aloryc ln 
su9h ~istakcn notions of th~ Pl'OCI!SS ancl\trnctiC~ or 
pnmtmg. In no other crat t cnu so muc t sl!O '~ be 
mnclc with onlr a su perflcitLI knowledge. whtls~ on 
the other hand the pniutet· hns nc ,·er done lcurm!lg· 
nncl each job or undcrlaking brings somcllnn~ 
fresh or new to hi10. 'l'ho articles in \\'oHK urc 
written not only for rending, such as the ubo,·e, fot· 
instance. but chicUy for workint: ft'O!ll· and Lhorc
fOI·c the writen; aim at a workutunhkc system of 
explauntion ancl clircction. A complete answer to 
rmtr questions c.nn only be gathcr~cl by the. course 
pointed out- pnlient study. unci . by m~tcrmg the 
entire sets of papers. Dy the umc tlus appea rs. 
much that concerns you will ha,·c been pub]tshed. 
but I hope 1 he subjoined will consid01-nbly n1d ron. 
I tnkc it t bat ~-our first quer y refers to new or un
pnpercd wall;. H hn,·in!{ colouring on t hem. Y,011 
must wash or ~r:l1t1JC it otf. nnd. when dry. coat wtth 

• J:luo si:r.e or patent size. used warm and of g-~ 

I st r cnJ;lh. Fo1· m akin:; \'astc. bent 111> the flourwlll1 

t:<1lcl wutcr in a snitub <' vc..sl'l. so thnt 110 lumps 
arc in. and it is in the fot·m of t\ .:.ti.tl' bnttcr : ~h!ln 
pour in quickly l>nihu" wntcr. !'tlrnnt: mean\\ h1l& 
unlll it t•urns. A lilt le piece of nlnm ubout 1 o~:. to 
u l!nllon-pnL into thl' sanccpnn uf wnl<!r keeps the 
paste when umde from ~•>nriug .. !f pro1~crly ulmdad~ 
this :should be, " ben cultl. ,.,o .;uti I hut 1t co 
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ut up in paper, bei n~;" thinned for onlin.arr .~~~~· 
~iLh cold wnte r. •· \nu•.• colo111~ h:ll'llllllll•l'! . 1 .. 
n quc.~tion e ntu·cly out~Hh: c un:;uh:l·utHJII h e r L' IIl. 

It would pres~nt a J<OOd test su hJ•:l't fu!' ll. Pl'u· 

tessioual c&!lL)'. lla riiiOIIY of colou1· 1s .n!i lllln.eatc 

a nHlltc r tu cxp luin ~~ hurmony o f 11111.::.\l'. nml ·~ t u 

6001 0 tlxten t. nnulo.:ous. F or rour or·tlm:try t·eqtur.-:· 

m e ntl:l, contluc yuur:;c lf to jjrcys, bu ll s . 1\lhl sol t 

"'reens Your t wo ln~t qucslwns nrc• altOJ;l'l hcr too 

\'ague · and general Co r "Shop.'' t<ll.ICG .in .whic h. 

compared to the demnnds llltlde upo n 11., ts \·cr y 

limited. 'l'hc pr e paratio n of wulls uml woo dwlll'k 

will shortly be considered in n )lropcr anrl uset'ul 

manner in order lhnt the worke r 1111\Y umlcrstaml 

his task. and use brains us well M lin~er:;. The 

p resent time i:> ccrtuinly ono in whic h "tips" 111111 

·•scmps" nre 111uc h writtcnllndalrectPtl: hu t . whe n 

'tis 11 CJUC::.tiOII of COIIIpeteliCO :11111 Ill ility, c,l\'(•ful 

and pum:.Ll.• king- dire~ I ions un• nbsoht tl'IY,!~~'''l'"'i tiT.: 
and expcrtc nce udn,.;es liS lo COIIIInu »t' l'atiiJY 

Utero lure to its rno t·o rat ion a! s plwt'<' of tit• I inn and 

pasliiiiC. S l' \'C I'UJ nn-;WCJ'S lO Qllt'l'i('-; I'IIIH'I'I'Illll~ 

mixiug pninl. l'Oiouring. l'lo' .. h ,L\ 1' reet·ntly :111· 

pen N.' cl Rtn l'c 1 h ,: rPcci Jll oi ~·n ul'ie lll'l' : I h c .• e \\ ill be 

usdul lo )'f!lt. \\"c !> hall lot• ph·n-•·tl 1o1 

M~i:SL you 111 un r partirular il<'lll. :anoll•> 

h cnr I)( )'0111' " " l'l'C"S i 11 I he liiiiii'C, t h I'UII~h 
tbe1uc tliuut u( " S hup."-k'. 1'. 

R egUding Frames. - Ef'n::-;c"II" T 
(Birmiuyltwii).- JJul'in;.: th(' intc J'\ n lloc · 
twc«· n 1 h e n•r1·i Jll of ) nu r l<'ll l't' awl 1 hc• 

npp('llnuwe nt' 1hcse few I in<"'. "l'' •·r.d 
qu•·ric•• :-icuilu r to yours w i ll ha1· l· IH·•·n 
fully 1\11,.,\\'l' reol. l n ,iu:.li1 'l' Ill n •aolc·r; 
ancl ~lull' alikl'. it is n• ·•···;;,arr 111 a1 ni.J. 

where Jlll"ihle, anr :-udt l' l']H·ti l hit!. I 11 

this case I lw li ~ l C the :tiiS\\l'l'.., :dltlll•·cl 
tO \\' Ill fn)J\· IU Cl•L \'OUI' \\:till'. .\JI 
gilrlct·,· tnuls anti lll;itcl'ial ··.m J,,. l''ll'· 
cha~ctl ul a rknlc-r in JKtitth·r·.' llt'll~ lu•s 

anol ntall:ri.tl. (;J!rlin~ \\ill h l' 11tl ! ~· 
tl'I'I.IICLI lnlo· r <\11 . \\' rile again. :.:h uo:;: 

m rtrc Ul'finilt ' IJil t' •lions , ii YOU l'o:\jllll'C 
a id beyond t hi~. - F . 1 1. 

E ccentric Fl >dng. - :=: 110: nt. - To) 

obtnin tltl' III:J'(itnlltll ui 1""' ''1'. th: l h·· 
eccentric so 1 hat 1111' , ·,d•·l' :-hall .. , ... u 

the pnrt tu ih full width t11 :-l l',lJII. \\'!11 n 
the pb1 o11 n11l i.< rig ht oul. 1 hc• t'I 'I'PIII rw 
OIIJ:thl to lu· !10"' in ad\ a!lL't.' ut' llw t·l',onk 
pin. piu,; the lllllllllllt nr l.qo and J, ad. 
Size uml ))O\I'l' l' .. .- lmilc r 1), 11t•nol "11 r yp.·. 

But n \ ' PI'\' l'llla ll ""'' WUIIh :tll;-,1\'o ' l', ..... \" 
one rquii·alenl I<> } h .p. l r i,., :ci\\:C\ · ... 

bc"l tCI UU\1! IIIIIIJie uoilcl' ))0\\ l 'l', :.0 th~IL 
I s hould not luH·c one less than l tt. tli:.l
m etcr.-J . 

Lathe Cutting T ool s.- N. C. tllom.-rt•lll .-Y nu 

ask wlmt k in,)uf ~:uttin" lr•ol:; arc IJ:,•··i tor l:11lw-. 

aud how and wh~:re 111 ohtulll thc' llt. Tho•re ..., '"' 1 
end to tbc clifl'cn·nL tools u sed. ll e~in 11 ith ,,·uu•l. 

go to u lnr~e i i'OiltiiOrtgC'r and a s k foil' turn t• l· . .,· o•hi,:o·l4 

and gouges. Jlkk out two chisel•. :<:l\' 1111c ·I iu. and 

one 1 in. w ide. ulso two J<0\11-{e:> uf ahnut th•· :<:11111' 

size, which fout· too ls will, l ~:>IIJII"'"''· cu3t you about 

-ts. This is all~ ou waut to b l.'l-( 111 with: 1 ill you lmn• 

~111d sume pmt·tico with the:.e i t is 1Jf no u ::ot' to ~:u 

tJtrther. .\ frc t snw rcqu_ire3. lir111lr 1hi11g int•) 

the cl!unp;~ at cnch end. wh1c h 1.; a! wars done with 1 
u screw und not with a s p1·inJ;.-F •• \ •• \ !. 

Col ouring Photo Slid cs.-lf .. \.N. H. ( Uisho1>-~· 
lo~n).-1;1~cro is n o prdimiunr_,. npplicallom n·· 
qUJrcd. i ran!'pare nL uil colo ur:; hciu~ " "C'd. as ;;;old 

tor tl!i'i s p t·ciul Jll!I'Ptllil'. they ure pruc l i('ally •·olo111'1'ol I 
vnrms bes 1 hut he w ell aud dry rapidly. 1 C wall' I' 

culut~rs urc u &ed, nny sliJ;ht ... rea,.,ine::s that n·pl+i 
till' ltnt may bt• ~-:ot t•ill o( by l.>ru~hin ... a little O'(r-:.111 

uml ~\'ltl e 1· O\'CI' the plate Ullll Je ninL{ it dry. o r 1ho 

adn~1x 1 uro ut u lilllt• oxg-all wil h 1 he •·olottt·. Clllll · 

plc:!Jn~; the Jll'Oec~~ by gi,·iug the wlwle u coat o( 
white ,·am bh.- J:;. D. 

T e mpering B rass Wire. - B HAS:'< t-:\' Wlns
oowl.-:rbr cllll .\' tl'tllpcring whkh bt·a~::: ''ire r.· .. 

Ct'l\'c.i 1:>_ lh:~L intpart t·d in tlruwiu~. t:ufl wire ii 

that whu:h ti annculctl SCVI'I':tl l iiiiCS tlnrin-- the 

• J II'OI't' ~!i ot' tlruwiltL{, pcl'ltap~ ~i x . l:i!!hl,or 1 ~ 11 iint•"i. 

3CCUI'dlllg' l o I he 1111111bcr uf I illll'S wJ.kh it j,; tll'll \I'll 

through tlu· platt·.s; har•l wit'l' IS that whit-h i:1 Pit hC' t' 

:ulllcal<:tl fewer tinw, , or 1101 al all. To ca~c-· l mnlc-n 
tron rutt lllll tcl ]'Ill it in an ii'Q II po1t t·tl.- lo,etl. 111111 

c u\' e rcc I '" c·1· 11 it lt u q u a nl i 1 yuf nit l'u~t' tlllll ~ 111:1 tlt ·1·,.;. 

~lit'! a tL~ buno•<;, ht)J'II"', hOIJIS. )cut ho•1· cttllilll;':i. and 

"uch hilt'; an•llute 1111 a o:•H l'l', antlt•:~opo,.;e it LIJ 1h1• 

h(•u t of a l'l'\'l'l'bt·nti OI',\' Ol'ulhct' SIIilai J) I' llll' lt:ll:l' ful' 

tho li))ac·•: uJ fr•J III lwl'lru lu tloit·ty-~ix lwu• "· 
aflct· \\]udt t he eunknl :> will be 1\t llulraw n und 
1hruw11. Llll<J wute1·. The dt'JII h tu\\ loid t 1 h e l':t't'· 

~uu·ole.111n;; will reach ~\· ill cXIt•utl ii'OIII a bn11 1 .. ' ot' a11 

111e h 111 l h·· llrs t Jl c t' lrul tlll llt c cl. l o 1 0 1' ' In 1111' 
·c " 1 I . I I I I . ' ·• • 1 

.~ ~.J 11 JICI'IUI. l ll! UllCI' Jl'IIIJ< IIIIIJI)}' olt'I'Jl t' IIOIIL{h 

for 11\I),.L Jntrt•o,cs: 1 h c tlct•JI<·t· the l'll"'"·h;ll'll l'llin~. 
l t IIIIJSt ho I'CIIICIIIbt •f'L'tl , I he 1110\'l! Ji:thh• is l ht • 
fiii'J.:i tl)!. tu I)CI'CJ IIH' wai'JII' ' l. Fot· 1t m e l'o· :;urfao ,. 

b unii' I}IIIJ; whu,.,. clt•ptll will loo• 11 0 th il'];,• l' than thal 

of u. Pie ce uf \\'I' ll i 11~ fl:l iH' I', it i,. Slll lici l' lll 11) ht •:t l 

t !tc II'OIIl'('U hot Ull•lt·oll il in )JOWdcretl yellow 111'11~ · 
Bhllc of PUI:t i h.- .1. 

Sall~loth W~tertlght.- It. C. (Uia~yowl.-I tlol 

no_1 lh:nk I h t: l'l' IS any WUti' I' IJI'OOf I IJ.&L 1\llllil ) tll) foil' 

Slltlt• JOib that \\Cllthl n OL Cl'll\'k, 111111 1 11 111 11111 ll\\IU'I' 

or Ill\)' he tl e l' IIIUli~ Otjo iuing- than bl'll lllill)..:'. - Jit ::-;n. 

M e rits o n n n ldea..- A. \\· . 1.\'cw•·, s fl, •·tJ/t· 
T l/ltrt - lf rou will snl.mi t )'OUJ' itll'IIM L will c mh·a

v our t,o gel you unupiuion tlu·rcu pcm in th r tl\llllttt· t· 

YOII WtSh. Reud ll Sll\lll]'Cd udolrcs:;cu CU\'UI UJJC::. - .EIJ. 

S I-JOP. 

Tho En~ino lntllca.tor. - \\·. 1•'. r n.·ll•nl •·r.·). - 1 
f1•:u· it wuulol he clillio·ull In :;i •··· ,\1111 till' iu1 .. , ..... , . 

tinn \ ' 011 l'•'ljllire inlltl' .. ShiiJI" 1'•1111 11111. 'l'lu· ,.;nl•· 

,io•c; t. i:; a l:lt·~o onu.•. 'l'hc: """" I WiC'tl is .. I ,,., ,., .111 
li •'ll 11 f P.il'l uiJ·c l's Tnt prnl' o•tl S 1t•an1 Jo:n~iun J udi· 

t'UI<ll'," tmblii l ll'c l by Lcm~utan-., at ;,-;. , in 1 :-ai~. Tlw 

indi l'ttlor w:~ in\'Ctllt'll hy \\"all. 11 lltc•a>~lll''"' 

nnd l't't:nnls lhn prc-<sut·•· in Jl11• \'ylindc·r 11 1 t: •·•·•·.r 
)1~\1'1 nf the ,., trnke . S IIJIIHI>;I) rP II clrtlktl :t ltll ltJ ill\ 1) 

the 0.:0 \'CI' Of tll\ l'll~inc 1'\'lilltll•r. !>11 ~~~ IU I'OII IIIIIIIIi · 

calc wiLh the insitlo ·, :llul'inl•l thi!i hulc •·ou .,,·r~:\\'o·tl 
:l SICill ll ~ll iiJ;ol. 1\'1111', n -. l ht• l' lll{ lolll .Wtll'kc•d, ll ll' 
lin;:rr o f tho ~augo• wnuld IIHI\'1' no·eo1 din~ to lltl' 

\· :u~·in~ ))l'eihnrc within. Fur in:;lan•·•·. nt the ht•· 

giunint: ot lhtl :;trolke. nl the llllllll l'llt wlwn lht• 

s lid l'·\'lll \'c ndmilto•tl the :;tc•a lll. lhl• ti n t:o•J' wnulot 

S11dd••nl.r .i•' l'k up In, ,.:,,,., Ill IIJ:: .. ,, ,. tl".trl r lciJil~ · •· 

prc ... ,..nl·c: iL wmtlol l'nnt in11<' tl~t•n• 1111 tiH· s litlo• oot· 

l.'"JI:IIIsion \'ah·c l>l';.:an ll) ·· •tt nil' I Ill' ~lo-. tllt, when it 

wnulol !Si nk rlnwu. t•lt' . J·:ntll'lllly, hn\\'o'l' l'l'. tlw 

1110\'l' lll\!nlS n t' Llll' till-'t' l' 1'1' indo•,; ol' the• !!:l ll•'o' 
~ . ~ 

\\'oHilol he IISl'il'S-<. llllll':-l;; !<llllll' 1111': holol llf l'o •o•ttniillg 

tht•JI\ Wt'l't' o.:un iJ'I\' 1'<1• anti I hi..; i:; \\hat is dum· iu 

the inLlieutor. l n :.tcad o( 1 hu stca111 guug~ there t::. 
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p niu l , ''· llw •·ard 1'1'111 111 < l ..... l,,·.u t d • , "'' ti• II'H 11111 
•·u;.:au,. J•J I••U. Hlltl ll~t · Jau.·. ,/ ,. 1. ,..J.nw t 11 ,. J•:tlt' 

nl tlw tt•n•d \llod .l tlo• o• •lonu l111l,c · 1. b•111" 
ll t:td :· : llw l11 ·i~l ll "I 1111 , l11w ul11o1·•· tlw lit 1 Jn , 

• • 
i\1\, l't ' fil 't "·H' rlltta g- l ln· J.,a •·l: I' ' ' "' ur• , i r1 1111 · • · )~ ft ., ,J H L 

ftlfh', \\ ltit•ll Ill 1Ja1 ; I il ' ' UftJJt 'H ' '"1 H'"4 ltlll ' 1~••1111d , 

\\', rc•llw • · 11 ~1 11•: lltlc ·tl \IIth a ' ' '"""''1"''1', tltt-t lir111 
woulol fall lw lnw lit •· 11111 111 plwrit: li11o. a 1 d1oll•:•l IL L 

t( 1/ h. 'J' I1 o• i11tlit ~ll llll' dt .t)~ l'all l lu•!ll;.( l l'lll' •'d, \\'11 

la},,. oil' tltu o•at·tl. 1111tl !!i ll<'t' llt•J d t lau•·•·. ,\ 1:, t• ·· 

Jtl'l '"'l'lll:l Jlu•:! 11. "I J'uk~ ·. 1\,. Ill . or. tl \\'c• ltk• ·. dh itl•• 
l lo.Lt i11111 :! 1. !-'ilt•·•· 1'\'o ·ry 1'., 11f , . , rlio,d lwt>;l cl 11·· 

Jll'l':;l' lll '! l Jh., \\'1' tlt'II W 11)11111 llol' l' l• l'd )'lllllllt•) l i lll ''l 

,'. aparl, hPt:inniu:.; II'CJJII l iw allltii"'PIII' ri •· litw. ,, 11, 

liJIIIHI'tls onlr. if llw I' IIL{IIw i-1 ltit; IJ pr~·~ ... llr<; c.uly, 

1111tl tlu\\'ll\\:l\'11-i Ill""· 11' If i ... 1 outi•·JI , illl(. Th•1 

tl n ll <'d lit If•, <: E. is ~tddt·d In J' o • pt· ~ ·~~ · n t llu: J,r,llc: r 

1
1\'t · ... ,..lll'l' a:< n·nd I 1'11111 t 1.,. !>I o'lllll ,.;:n t:...•· . 11 h ido \\'11 

J:l\'t• "'11JIIHI.,, cl tu ho• :!I llo., " '""' iu~ a ho:<.~ "' J•I'C:II· 
~III'C! ill tlto• " '' ':1 111 Jl:l"~:t!.;o'~ :tit•) tloJ'HI!)I· lal\·u 11{ 

ll h To l'lllnplt•fl ' t ill' t'llt'd \\'l' \\Tilt ' 1111 11 llu; JIILI'• 

tio·ul:ll''i uf t l 11· 1 ' lt ~in1'. 1111«: 1 '.\ l lllol•·r. 1:! 111. d la-
• llll'lt'l': ~ 11. ,., rnko · . ~Cl l'l \ nlllt llllh tu·r tllit Jitlc·. 'lltl'll 

(1'0111 the l',tt•ol lho• llll',tll )11'1 ' .... ' 11'1' ntll J.,. nlrt:utw•l 

l1y l ,d,illc: tlw :tll ·t.l:.:<· l11·1..;ht .. .- llc•: 

'••t' l io ·a l 11111'· , 111' uf t' \ I' I \ llllwt• uoc, 11>1 

\\ f'l(io'JI 11)11111 1)11' Jkllll': l':0.1 I' Jol lltlll l 

)h. 11111.•1 ht• olo•olu• I• d 1"1' I,,,.); JIII'"''"~'U 
l!l, l!l . l!l.l!t. l :l.l!l, l ~. ! .'1. 1.:.111. :-. :!: 11\..I\U 

lh:lll'l''• llloic-!1 .oold1·d l•1:;:1·llll'l' g i\·1· 1;!1 ; 
dt.loliii:O: I!Ji.; 1.1 1:! ll) 11111! ll1 l' 11\ t'l'.ll-(1' , 

\\ ,. ;.:d lli ,,.; t lu 1111 .111 Jll'• '~Ill I' tIn umd•· 
lllll !lto• :- ll'ui,,. :--. ..... 11 till' tli.lllll'lt-1' ur 
lht• 1•1'11111 lw 1:! in .. ih lll'o•:t i:. 11:1 " ' 111•11'0 

ill.'''"''' 111111tip.it·ol "' lli ~:i\,•, 1. ~11:-. lh. 
1111' I In· )'1'1'':>111•· 1111 tlu• Jl'''""· .\:! 11. 
b 1 ro 1],, · .11 'I I l'l' 1 "lt 11 i •> n" 1 ,.,. 111 i 11111o • 111 a k ,. ::t 
:i:!ll 11. IJt·r au inult• , ,.,. tl11 · ,.,,..,. ol ,j tltu 

l•hlnn,nnol 1111 ... llllllfq,Jio·olll) I ."U' ;.:in·~ 
:~;.;,:~;., lotul·lh.~. 1'1'1' 111 111111•· lut•tlw l""'•·r 
111 llo• · t'll!!int•. ! •11 itliu~ tloi .. loy:;:UJI!I) we 

J,!l'! 1; lh llto• indit'Hil'tl h ur :;C•)IU\\l' l' Of 
tho· l'll ~ilu ·. F . . \ . .:11. 

The Cloclt J o bbe r s' H :tndy Boolt : 

Whe r e to get it. I: t ' \lllm. - Onlo:•· 1 ho 
b tll'k ~Uti ll.llth' l l f th~ · I H\It l'l1~( l hHtk:O:t.,•lll' l', 

:ttul t .-11 l11 111 11 i-; p\IIJii ~hl•tl lo~ .;\ )e;;:-r:l. 

I'""'''' l.tlt:l..\1 olutl ,-..: t 'n .. ;&lid 111:11 il:t 

llt·wo· •· ::.; Thh i-; :all Ill'" ill \\tlltl to 
dill\\. :11od lh l· 1uouk \\Ill ,.,uun IJe in your 

JHI..,'l' ... "' l\111. 

Photog raph ic D e vel o p e r.-.\. Y. J. 
(/.'l·infllllll). I IH• lo1ll1111 111~ \\ tiJ he iOIIIIU 

1111 o'\ l'o •llc•n t tit•\ t•lutH·I' lu r \\o •L plai C:I 

11 h'!.:':tll' 1 ·:.) I ut· ool'oltn:u-y '', •rk : Jll'col u-,..11 1-

S<'l'l'\\ 1·1! into I h (' rn!:;'ine l':;"lintkr n small ryli n olt•r, • 

h.11111..: a tli.uuo•to•r of nhuut :: in .. tillo•tl 11i1h a 

Jlhl•lll 11\aoll· li!!hlly. :tll<l h:t\ in!! 1111 p.tddng, ~o t!J:JI 

il l'Ull 1110\'1 ' \\ 11 h Ill' I' I Cl'! fn•,.oJulll: :1 b1l\' l' I h~· piSI•HI 

Lh•' l'l' I S a :'Jl l' lllt: :- o) rt".!"IIIHll't l llt:tt 101' 1'\' t·t·y ih. 

Jll'l' >-qll:t i'L' IIIC'h I h:tl t'OIIll'< IIJIIIII llJ,• ph tOll it \\Ill 

1·i.,,. ""Ill'' d o llnilc dt ... l:lltt:t• "'lt'lt :1" 1' .. ill. I f. I ho•n. 

thl'l't' he lhed lll 1111• rnd "' thi., !> tttali pt-luu a 
J•enc·tl. 1 lt t'l t . H:i tlw t'll~i no: ll lll \ '<''1, I h e po int, uf ll o•' 

Jl<'llC't l \\ill l'i ,.:ll :111d 1.111 1
1• in. tor t'\'l'IT Ptl:md po•:· 

"'111.11'•' inch uf pre-''111'1' 1111 lhl· l'lll:tll pi:;ton, wh\l'h 

hc-111~ COIIIICI' Io•d Wilh lhC in,itll• llf th(' 111:1i11 I')· 

linolo·r wil l inolk;ll<' 1 h t• \' Ill'~ in~ 111'\!S:' IIr~,.; in l hl' 

l'll!!im• at c\·ery JIIII'L u( thc ,.u ·"kl•. To nb t:lin ~~ 

r e;..:htt•r ol I ho• 11111\'l'll ll' nls 11[ 1 he :lt•ncil, \\ c h.t \ u 

nul\ 111 plat'l' in ft'lllll nf 1 hr pnint a picCI' of p a]H'r 

\\'h lt•h ,.: h al l llltl\ o• t t> 1111d frn With I hl' lllfi\'CIIIl'll l 

nf l ho•]ll"l"n uflhe CIIJ.dne. IL i,; n ot IICt.'l'""a ry th,tl 
till' p:tJwl' :dltlltlli 1110\' o' as i.tt•- th.tl i". ,hnuld lo .o \ ,, 

'"' 1•111~ a s lrnkl' a s the engine pblllll: 1111' •·11-1111' 
m nr lt a i·L· a ,. lrokP nt' :! 11 .. for iu:-1:1111'<'. 11 lt1b1 tho: 

11111\'l' IIII' IIL Of 1111' Jl:l)l e r lll i).:' hl. h e ;1 ill .. \\ l' t'UIIJcl 

:-ltli dh itl1• th•· :1 in. into lWI'nly·flltll'l'•ttt.tl pat·H to 

Jin•lllte Jll'l''"'"''e al cn•ry i11d1 of lh<' :-lrul.t•. l .n1•k· 
i11g- HI the ti~ttrt\ \\' U ~l~C. :t ph~t'\' 01 I':\Pl'l' ntJt•d hy 
l' l'""" I I 11 cs : I h i:; 1 t' Jll'o • 'l' 11 I s I lo t• i n d i 1 ·a I <ll' l':l re I. w h il' h 
1110\'o•-. in lrt>lll ul Lit~• P<'lll'i l )lutnl. hl'iu~ drawn In 

:on•l lro hy lh•· mullllll (If till' JH·IIJn. Lt•l ""' ti1·,1 

Sl1!11"'~•· thnl lho• i tlll il'altn· )11:- tun l:i tllll HJ11'11 to lho• 

t'.\' indo ·r. hill on ly t'll lllllllllo kal t":l 11 ilh the• nit•: tl 11• 

li lllo· pblnn, lho•u. will n• llt :tin sl:ll iotnarr wloill' lhu 

l';tnl 1111\l'l'" tu rkhl and lefl. n ntl n :-tt·nit:'ht lill t', 

)'lt.tl<·ut' irun,! 11111\t'•': o.:l:tda l :tei'IIC al'iol , 
l u1111t'tl: alt.·ullttl, ~ Cl111lt·~·: Jllll'u \\'t\t l.!l', 

8 Oll lh'c'!' : oJi ,.~tll\1 ' . l•'ur l">,i lil' o•.; tlt u foll ow· 

iu;.: IIHhlitll .llhlll i::t I'('IJIIiro•d: !>Ulph:tl c 01 iruu. 

I ~ mllll'L'": 1111\'alc u( har~ 1.1. 1 uunc·c; nlcohnl, 

1 umwe: llilri<' udd. Ill tlrnp:;; ll:tlCI', 1 p int: 
di ~!-'11)\'p 111111 lill L' I', \ \ ' ilh I'('J,::Il'tl IO lht• flepn,;it 

in tltl' I till Ill>.:' hath. it prul'l'o•d,.. frnm the J<Oio l bl'ing 

Jl•oltJt·<•tl t u a lltl'lallw :-lillt'. 1 he ... oltu inn con

:-•·qtlo·ntlr lJ1't'OIIIIIlj.! ll~l'll':-:l ftll' 1011111); Jllll')lOSe:l. 

\\· hr n ... o h •atl compuuoul,; nt all I T1·y the followin,::-: 

:;old l' hlul'id,· . I ~rui 11: :tl'l'l :Ill' ni ,..oda. :.ill..:-nti 11 '> ; huil-

111:.. \\ at•·t·. S 11111\l'l'~. Ll'l tlti:- ,.land in t lcc durk fo r tl 

ti n~ IIJ'L \\'11 hl'loll't' II.,C :acltlu cln•por.t 1\0 of dtloritlc 

u t :.. uld solll t inntnf a :,11'1.' 11;..:1 11 of I gl'.1 ill !{Old dtlo

riolo Ill I drud1111 uf w :tlt ' l') if it l ttiii'S lool !:- lowh·, 

aJ, ,. :ttlol on~ olral'lttn of tho• gultl sol uli<lll for l!l'crr 

:-Ju ·L tJf [I:IJI(.'I' ll11H'ol. \\' l')J wash the prilll:> l.>l•foi'O 

•u toi iiJ.:. Jt '" n gonol !ll:tnlol pa~:; th,• 1'1' 1\tl~· sensitbetl 

,\ 11, \\ill Ill' I 1':Jt•t•tl 1111 I ltl' Jllljll'l' tW 1'11nl. :-..u\1', :<IIJI· 

il"·"' lit•• t'lllllll ' ' ' ' io1 11 h e I \\'t 'o' ll th t• o•anl 11111! llto• 
pi - Inn uf I h •! l'll~ll1l' IJe lor(ll;l•n ~n I h !ll i t \\ill ll ll 

lt111:..1'l' 111111,. tu : uul fro. l1111 th:tl lhL' l'Lllllll'L'litlll 

h.-1 \\'o ' l'll I ho l'II!-:'IIIC n li111ll' l' :111ol I h e imlit'aloll' 

p i-<l tl n 111' f i!11Jit ll ;.' t\: lh;• C',ll'tl. 11 11' \'l.'llll'l', \\'Ill 1' t'• 

111a in :-I i ll . whtht 1 ho• l" ' nl'il 111n1 <''I up nntl tlo11 n: 
il \\Ill noWII'IIl'CI!::l'Jt :1 ltllt' a:. .\I ' ll\' Ill>. )( ; tlill~ 

t h 1·11 t rn.·,·d I h e l'11'1•o·1 nf l',tl'it 11( I ht·~~· 111111 l' llll' lll 'l 

~· ·/111\',lll'lr. wo !>h a ll lw :thh! to IHIIll\\ lh <• l\\ O 

"· lil~t '":'r 111111'<' "' "'ull.a lu' •Has lr. \\ h i ls t ,, ... eartl 
i~ 11111\'i ll~ Ill :111ol 11'11 Joy 1111' :tt'l i011 llf I ht• o' IIL:illl', 

1111' Jlo'lleill l'llt'i Ill: :IIIo I l'l'll':ll' in;.:-lltl• li no•, \ 11. ,11111 1111' 

ind i··u tm· p btn11 l wtiiJ.: 11)11 ' 11 tu lht• 11ir. ut lite 11111· 

1111 '111 th•• po•JII •i l n ·adt• •:; 1. IIJ'I' II tl11· inolknloii'IUp Ill 

o:llntu•cl it "tilt tht· ,·ylilldo·t· : till· Jl••no·tl will in · 

,.l,tll lly s hout up "' .1 1"''11 i<lll. a . ,.,,.ill~ nlt!w~l 
\ vrli•·a lly, 1111'11. a -. IIH' ··ani 11111\'t'-< 111 till· Jell. IL 

11 i ll 111:oi11 111i n il " l'"'i lt ll ll 111l i t r •·no·l11 •; 1111' pu in L I•. 
\\ ho•t'o• tho• t'lll·oll' lu·;-!111.;: il l'llllllcls olo\\'11 h l'l'l\ 

b ··•·.Ji t·e the\ all·.:''"''"' 11111 :.hut "lhldo•JIIr. Frotn b 
(U • lltl 11101'1' l'IJlo•J':., l11t1 I IJo• "lo'HIII I'XJ':tlll ll'l ill Lhu 

l'\ liudo •l'll lltl I'!HII inttt •s lt) tlt•h ·e fn t' \\ unl I li e pbt u n, 

tiuo~t ;.: h with lt•s-:o•lli ll r.: ft~n ·o·. I ill t to e pninl. t' i!i 

1·e:u·hl·•l. wh1•n the fall i,.; raptd. U\1 iut: to the OJil' ll· 

in ... of 1 h e l'Xhaust, \\ hidt UL'I'III'" lwfurP lho ennl 

rcuc llcs the cull u( its ll tO\'CIIIt'IH ut ll. l!'rom this 

1 p .IJh'l' lh t·t~u>.:"h n hat 1 ''olll :t lnit tg ah•) lll an Olllll't' ot 

l':tt·honate 01 :.oola lu the ~,:.dlon of \IUICI'. 1\'llshin ... 

0111 till' l':tl'hl'IIIIIC ut :-otl:t 1Jl'furc pull in~ llw prinl:J 

inlht• toum~hath. He ~·nn•tnlth1l l u u •·e1·1one • .Al:l 

ll \!llitll' l l'lll' a prinl ill I \Ill pit •l'C,.., l LIIIC 0 11 0 )lil'Ce, 

atul 1,<1'1> the• otltl'r nl ha111l fot'l'<I111Jllll'i:'On uutonccl. 

Y11u 1\ i ll lhl'll ca., i l~ l'eo• hill\ fa1· the JII'OCl':'S h us 

J,:OIIl': all prtut-: tlt·~ up dal'l>t'l' in l'uluur lhnn I hey 

IIJIJIL':tl' wh l'll wet. l u di1.l'd •·ulluolilllll us ually t·o n .. 
tain:; hnu11itle a,: Wl'llas iutlid1•. _\ pin I n( eollodjlll\1 

may be Jll'UJ•<'I'Iy it1tl iz~d hy lite ndtlit ion o f forty 

:!r.liu,; oadt of indick uf :IIIIIIIUII illtll nnLl cad mium 

1\ it h L'' c tlly l'l'llins of hro 111idl.' o f l'alllllill tll. ' l'hes o 
t<alt~ tu ·o to he .Ji,.,uh·etl i tl a portion ut' tho nkoho l 

:11ul ,., ht•J·, nu cl adtll'tl to 1 h1• n•:.t iu whkh pyt·ux•·· 

lillo' has h<'l'll di::~uh· ,··l. :'lt:tl'<' thc111 Wl'll tu;.:cthcr 

I and alh•w tho• pro•p:tl'.tlit~n 1t1 SIHIHl uml h t u rbe ot 

l unlil )ll't'f•·l· tJ ~· IH·it:ht and detll·, th~ n pour oiL' tho 

l'11•ar Jhll'liun t'o•r 11:-t•. - .E. )I 
I S}>iridng- o tt' Bm·1· \\'nlnut.- .1. P. (ll nclmcu).-

• \ '- you l'l'l.l 'l' ll lll y I U ~ 0111' d itltcnll )' ill Cl' II ing 11 Jlt'l'· 

IIHIIIC'III hn;.:hL puli:-h o n hun· w :1inut it, tna•· l oo 

n.ssu1tu•ol t ha I ~ ,111 l'nu Fn•11dt pnJi ... h tlw lll'<hit:\1')' 

1'1111 of :-l ull: nmlth.tt rou mulcr·,tanol ;.:o:m•ralh· !toll\' 

111 tin 1lu~ :cpiril in.; 1111'. 'l'lw .tuhtl'"'"' \\ hil'li YPIIr 

puii~hc• tl lturr :-ltnw,. nt'l l' l' a \\' l' t •k ot· 111 o 11111\' nri:-o 

fr1111t n \':11'11'11' 111' 1':111,.,.,., tht• Jll'o•o· i"l' n·a~on~ bdng 

dlllio'uh lu tcll by any t>lll' \\ hu ha., lll'ilh,•t· ~Cl'll lhu 

w urk 1101' ~ o•l ~ lllll' 11\\ldc tlf tl utnipul.ll iu n . I o•un 

I h <'l' t•fon• only hi ut 111 ll fl'\\' ,,r t hl• n tU I'<' proba lolo•. 

lo'il'"l 11f .Ill )'UII 11\lly han• lhl'tl ltlll lllUdt 1111 ,I IHIIIott 

sullh-it-ntly gut rid of i l wh,•ll :qoplyiu!! thl' l"'li:-h. 
ln 11 11~ 1·:o:>c lit•• t'L' Ino•tlr is ol11 ion.;. ThL·n \' Ill\ 111 :t~· 

lt a \' t' ' J1 i J'i I t 'ol Cl I J' I 1 Ill Ill \1 < • h . I Ill 1111.. h 1 h I" "I '1 • I 1; ~ j 11 \ n 11.1' 

C:ISl' h arti J ~· lil;dy. I 11111 Hllllll-1 llll'l i 111'd Ill .itll' l· 

hult' tlu: cldeo•t 111 thu h,~tl~ 111~ in ho•JJI!! intpo•l·f,•L'tl)' 

done. ::\IIJIIIII:<C )'<Ill \\'l'I'C l tl olo I hi,.. llll'l'l' l'III'L'fllfh· 

in )'11111' lll':I.L job 111111 tllll t'liU i t' IIL \'11111':-l' lf \\ ilh on-;, 
bud~ in~ up. The ]'111i,.;h :-i n k, :<u 1inwh in hurr thac 

tlu• dull s nrfnec may Ill' fn1111 1 h i.; 1':111:-f.'. I'll\ ,.:'ll o•· ~r 
it two nr thrl'l' linH'il '' ith ruul'l'l~lt .. h rublo,•r ntlc r 
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ust be cat etol not to get too thick a coatinff ?t ~g ;:;elluc (or polish), for this should be1~~~>~ ru:~dc11 
as possible. Arc you sur~ that Y<?Ur &o IS! tsl~ond) 
If yon a re in doubt try F ordbhl!\mh. sd{ ~tpr~~ 'fhcrc or any other maker of esta ts e r. • th are one or two text books on the s ubJect, but ere 
is none that I would care to unreserveui_Y recom-
m end. The best, perhn,ps, is ~rct~~b~:;b~~lis~r. '\Vymau & Sons, Long .u.crc. in nrc in hand and will nppcnr, but I C.'lnnot suy 
delflnitely when. In the mcu .. ntimc, w?ent Y?,l~j!~c1~~ with o.ny difficulty you can alw!lys wl"lto o 
and ha ve yout· own needs epeciallf commented on. I do not know whether I need rennn~ youthnt burr, 
walnut requires more skill fu polisumg ut ho.u !111~r~ 
other woods, o.nd tbo.t o. m11n must be we ~P 111 tc work before he can get Ute best r esults. 1'\o d~ubt 

011 think yon a re troubling too m uch. Tiro 'cry ~jcct ot "Shop" is to a ssist workers in o.uy bt·nnrh 
of man uo.l operntiona, and non~ of the ~tnlf, _fro!"' 
Editot· down wa rds regard inqmries commg "tthtn our scope with nny' other feel in~ than. that of sym
pathy and a desire to remove difllcnlues or suggest 
unproved nlethods.-D. A . . 

Patent.-I NVS:NTOR {L~IIerpool).-Rcspee:tlllg the 
prior pro,, isioual protectton yo_u refer t~. 1t Is n~t 
necessnrv that you take cogmsance of It, thoug ' 
the purchaser ot your protection rights mny ~un 
some risks. When llie prior provisional pro~cCL!on 
is "completed," you will be able to take ob.JC?tton 
i! o.ny points are included in the complete specifica
tion which w ere not fores had owed ~n tho pro
visional specification. In your own mterest yo_u 
should ascertain when the complete patent !S 
accepted for the prior invention, und wh~n tlus 
acceJlwtion is notified you should at once mspcct 
U\e spccitlcntions at the Pate nt ·OJli~e , Sou thump
ton UuUdings, London, where you w 1ll. be ftblc, any 
time within two months, to lodge an obJCCli<?n to the 
grant of llie patent, upon the forms specially !lr
ran~tcd for t his purpose. In the event o( the cnrher 
pro,·isional specification not being completed, the 
matter may be considered void.-R. & C. 

Apprenticeship . -'PR ENTICE. - ~here i!J no 
doubt that to become a compet~nt m arme engm~er 
you must go through the shops of some ll)at·me 
engine works: but I doubt, unless you ha>e h·Iend ly 
\nftuence, your_ getting into nny _works on the tqt·ms 
you mention. Your best plan will be to upplycht·cct 
to some firm of marine engine builders, when rou 
w ill doubtless get all information.-!!'. C. 

Photo Teleacopes.-A. S. H. (Yorksl.- Your 
question arises ft·om o. misapprehension of the 
matter. Telescopes m ay be applied to photography 
in several ways, as, for instance, in pbotogmphin_go 
astronomical subjects. I n this case a camera ts 
adopted to the telescope, the sensitive plate taking 
the place of the eyepiece. I n this mann~r c!iJI'crcut 
nebulre ho.ve been photographed. At. th!!l tunc, ex
tensive operations are in _progress, mo.king s_tnr 
charts ot t11e southern hemtsphere. Many lend m~ 
astronomers in various po.rts of the world adopt 
this method of securing records of the bea,·ens. 
Another adaptation of the telescope to photography 
is to have a telescopic arrnngement a t tache< to 
cameras, in order to ascertain the proper focus of 
an object at sen. where no guides exist that enable 
the distance to be correctly estimated.-E. D. 

Firing Glass Faeias.-'l'he firing: ot glass fncio.s 
nnd lettered !{lass is undertaken bl' J n mes .• iS, ll igh 
Street, CanHlen Town, who has some of the lnrt;cst 
kilns in London, capable of holding- very lnrgc 
s heets. He also undertakes the firing of chinn 
pln.tes, vases, ten. cups, etc. The cheapest uncl best 
k iln tor firing glass is T hompson's f.atent gas kiln (Leeds). 'l'he heat is under contro , nnd it is pos
sible to hn.>c a gM kiln tlxcd up in a shop., whcrcns, 
the old coke kilns require to bo in a sepuro.tc 
building. The query as to buildin~ kilns hn.s ucen 
answered (see page 4G, Vol. II.). Unless you 
hn.ve n good den.! of work to tire, we strongly 
udvise you to go to a professional kilnmo.n to g-et it 
done, ns you will save both money and trouble by so 
doing. "Glass Painting," in Wymo.n's "Techn ical 
Series," can be consulted on the subicct: also 
"Pottery Painting," in the same series.- F. M . 

Gonga.-W. E. W. (London, W.C.I bns sceu thin 
plates ot metal suspended by t wo cords to be s truck 
nod used as bells or g;ongs, and asks in reference 
thereto what size the several plates should be. with 
the thickness, and also the kind of metal- bell 
m etnl or otherwise-to lli'Otluce an oClll\"O or tones. 
If W. E. W. has seen the plates, has he no idea from 
the colour what is the probable kind or m cm11 I 
am sorry I can give no direct a nswer to these 
queries. T he nearest approach to the article that I 
ho.ve seen is n. set of steel tubes which was exhibited 
at the " I nventions:" they go.veu. magnificent tone 
ancl occupied but little space: t he lo.rgcst wns per: 

. baps, abOut? ft. long and 8 in. in diameter; the' tone 
WllS exceedingly dCP.p and rich. Hare of steel nre 
llhlo used instead of bells, and these produce n fine 
ell'cct, and can be more readily tuned ll1an bells 
but plates I hnve uot seen or heard of before. V en: 
t.uring an opinion, I should say weight for weight 
steel will gh·e the deeper Lone. I am afraid thnt on 
such a subject the exnct diameter and thickness 
~an only be detcrmiryed ci~hcr by meusurin:; existm /{ plntcs or cxpenmeutmg. One thing I think 
will be seen: thnt with n decrease in size there must be o. decrease in th.ickness.-0. B. 

Pn.quelln La.mp.-F. L . W, (Sal[ord), JACK 
(Londolt), noel otbers.-In reply to your inquiries I 
send het·ewith some sketchc~. dimensions, u.nd p~r
ticulnrs of the Pa.quclin lamp. Body of sheet umss 
22 or !!4 wire gauge wired round the bottom, with 

' 
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I • • 
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9 • holes punch.c~ r~und cl~se t <_> U1e wi!'e. for adtn~tingair. Tbts IS 111 ono pu~ce m thcon~1nnl. but 
on could not rnukc it like that. Cc•ntru.i tube is 

Lrnss of n. dit~Dioter to nllow the inner bent tu he to 
fit nl~cly in it. This is bruzcd round where I ha>e 
m url•ccl Bin the sketch nnd soldered at the bottom, 
6 • In net· bent tube: l brass w ith n. slot of suflicicnt 
wiclth to enable it to slip O\"N' a hollow cros.,.-llllr of 

· ouloug sect ion, ,•,1 by t: this cross-bnt·is f1 xcd ,.~, he low 
thtllop edge or cmitrnl tube, which suicl tulle m ust 
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Pa quelin Lamp. Fig. 1.-Longitud.inal Section of 
Lamp. Fig. 2.-Plan of inner and outer Tubes. 
F ig. 3.-Tria.ngle und er bottom. Fig. i.
Nipple (full size). 

of cours e have two holes made in it, before fixing in 
the body. A nipple (Fig. ,t) is screwed into this eross
piccc with n , ·cry fine hole, and the drilling of 
1 his hole will. I expect, be 1 he crux for you: it is as 
flue us the hnit· of your hen.d. and it it is mndc too 
!urge the thing will not .,.o. 'f his hole gets choked 
some I imcs in using", nnd the best thing 1 can clear it 
with is the tine point of a t hin shred of tiu such as 
o. tinman trims off n bottom thnt is a sho.de large. 
Outer bent tube: thin sheet iron ri\·oted to the brnss 
o::;cc moulded top, which has fifteen 1'1• holes round 
it, and two bayonet notches cut in it to fasten on two 
little stnds on the sides of the body. 'l'he bottom is 
soldered io, uncl so is the triangle nndcrncnth t be 
bottom. The lllling screw is soldered in and the 
handle also. 'l'he interior , as fo.r ns I can s~e. con
sbts only of a. piece of lnmp wick bound rountl the 
ccutt·nl tube. You will soon sec which arc the vital 
pcu·ts of the afl'air, and who.t parts you can modify 
to make it easier. For instance, instead of the two 
ucnt tubes you might mnkc them to nn nng-lc, taking 
cut·c that it was suflicientlr obtuse so thnt the outer 
tu he would take on· and on when the inner one is in 
J)OSition. I hope this, with the drawing already 
gi \'CU, will make ulJ clcur.-n. A . 

V.-DHIEF A CICNOWLEDC;\IENTS. 
Qneetlnns hn,·o henn rec.-lvt••l !rum thn tollowlll!l rnrroFpon<kut".nud nnswet·~ only""'"'~ KJ'lii'C In Sntw, upnn wlo ll'h thcro IKilr<'lL~ (lrCssnro :-S. C. k So~,; tSII/fiJI}; 11. ll. S.; .J. ~l . (.1/tlllclor.ltr) ; J. n. 1 tilwtleu) ; .J. 11. ~I. (Ilcntt P11 re) ; H . ll. f,l, ro·o1ol; w. w. t;r.uws; Gt .. ESCA :;,.Kt:l. ; Nwv.n: J;squutv.n (Jc'Ts~u>; D. 11. T. ILi~erpool); F UII!<ITI:ItR; ESQUtnltll (lltnle 1/ill): 

A. N. F. C. (CIITI•tchttrclll: T. )1,&80S8 (Ginii)OW/; CosST.\ST 
ltt~.1111m; W. D. (.5!. L cmwrda-mr-&11l; J . 0. c.Mrrrlclir~trr> ; \'t:nl'rAS (Rearthltl) ; RY..\1>1~11 t/llacA·bllrtl); ll. J . tSomlllll_lllptou): '1'. w. (/Jrialllono ; 1'. w. C. (Strul/orcl) ; F. C. tCt~ rtl(ff) ; J .• J. A. (Dritl~lo Guuna); 11 P.IIICAL t llampmnd); A DISAP· 
I'UI~TY.D llRAtHm; 1•:. L. ll. ( (J,rjnrd): ECIISOltY; AliATBUR; 11 J. T. tStuff .. rtO; Yousn SIIII'WiliOIIT: u. w. D. (Lincoln); 
J.:S<iOIRER ( IVIIIIcm·oll·'l"llamr•l ; G. 11. (Accri1111lm1); Kl:<O UllUCK; llKAUP.Il; .1. ll. (l.trctllti'T); 1'. I'. tll'alerjord): f'. R (StrWIIhnm 1/i/1); PuOTIIIlll,\1'111-:ll: B. \V, (IJr(.<lol); GA loA; 0. 1'. tHio!iu): 11. S. !Rt<rdlll!l) ; H. 1\., (n/IUf/OID); A. H. ($corrler 
.~ .. .,. Jlills); W1:wm1.L; C. J,. F. (IJrivileorl); W. D. B. (l'erth); 
ll. U.tAcerillglouJ; CAUDU:\, 
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Trade Note. 

:I\[ r:ssrcs. S TIWE:-; &.. STROTII'ERS, brass founders, 
Glus:,row, hll\"O sutC<'"!'fnlly completed the first 
of sc,·ern~ t•hosphOt·-bronw cn~otlllb"S, which are intcresun:; in \"ic w of thciJ· si;:e nnd weight. It 
will be J·cm c m be red thnt it wns decided by the 
Admirnlty to hn\"e sc,·rml of tho scconcl-class 
cruisers recently ordered wood Eh t!.lthcd nllll cop
per · bottomed. As the copper would result 10 the corrosion of st rrl by gllh·nnic notion, it is 
necessary to mttke the stem nnd stern po3ts or 
phosphor bronze. The London tu ell t; lnsg-ow Com
JIIli iJ" nrc building nt GoYnn three of the wood
s heathed cruisrr;:~, und Lhr·cc o1hcrs nre being boil~ 
'Uy :1\l essrs. Pahncr, on the Tyne, nnd fot· these 
:Messrs. ~lc,·cn &.. S truthers nre supplring the 
co.&tiugs. '!'he stem of one of tho vessels itus been 
comvleted. It wdl{hS O\"Cr 10 tons, unu from the 
connection with the hu ilt keel to the point ot the 
rnm the ntcnsurcmcnt is 23 fL . ti in .. while the height 
from the mm to the top of the ~t t•m i .. 20ft .. making 
1 he length from tip to tip 4a ft. 6 in. The s1 itfcning 
hmckct in connection with the mm forms part of 
the casting-. und is not .. ns is usually the cn~c. scpa
l'lltc Ullcl uollcclto the t:-tem. At it s broadest part the 
s tem is 3 ft., and is scnrpcd fot· the stt•cl plates 
aud te;\k plunking. 'J'ho principal casting :>f t he 
stern framin~. the llrst or which is now in progress. 
will w eigh 12 tons fl cwt. 'J'o it are fixerl two 
hrackets for the propeller s ha ftin;.{ Lnbes, cnch 
lomckct being ·l tons JU cwt: while lhe rudder, on 
the balance principle, will be 10 tons. tuo.kin;.t in aU 
3l tons 5 cwt. The lat·t;cr cus tint; in connection 
"it h I he s tern po.; t mc:\surcs, from point to point, 
3.1 t't. 6 in . '!'he rudde1· is cnst in fmmc, and plnted 
with bronze shccting l in. thick. l t nu.t.)' bo added 
that the metal is composed of 00 pet· cent. copper 
!I"J pet· cent. tin. aud 5 per cen t. phosphor. 'l'be 
castings for each Rhip will cost uhout £:?,:!1.1;0. 

WORK. 
TERliS FO il Tll ll lSI'KilTIOS 01' A 11\" llllTISElllt:\TII IS I!ACD 

\\"i>j,I(L\" 11\SU K. L s. d. 
One P~so - - 1 t o o 
HoiiC l'a;:•· - • ~ 10 o !-luartcr l'ngo - • · • 8 lt 6 Et;: he h u C tl l'n(;e • • I 17 d Unc·$txl\ c111h of n I'ngc • 1 ll o 111 C'olumu.tocr iucb - 0 10 o 

f;m:~ll prct>ntd Adn~rtlsrmcnls, such 118 SltunUnns W• nrc I 
:uul l·: xchn11Lrt•, T" t.•ncy 'Vnrds nr h!!l", Uno .;o;tllfi11Ht. nn•lfJno l'••nny 1••·•· \\'urd ex crn if ovo•r Twcnl)'. AJ.J, OTII~ lt Adl•·•· tl••·llornts in Sale """ J·:xl'lanngu t;tthrmn aro chnr,:t'•l Unu :-lulltut; t•t:r l.iuo lll\"t:l'a~:1ng cogbt Will dsl. 

l 'JOIIIinent /'ooolrorr 'l or a Ull<'l of inseniou1, 
bp ~I .. 'CICI nrrauynlltllt. 

.SA.LE AND EXCHANGE. 
B elt 's Patent Enamelled Adhesive Water· 

Proof Advertising Pape r L e tters :wd Figures 
iu :.11 Colours and Sitcs.-Solc :-ond Original i\l:lnufactory, 
17, Arthur Street, New Oxford Street, ,V,C. Agent. 
apply. Sampln sheet gr:uis. 16 ll 

Comple t e Fount of Rubber Type.- Two alpha· 
bet~, to form any word or name, box, pad, ink, :1nd holdtr, 
J>O•t free, • ~. 6d. ; extra alph:~.l,ct~, 6d. per set; figure~. 3d. 
ll1c-iness, :~ddress, and pocket stamp' equ:>lly dtc:~p.,V. C. PrmSTRJDCE, Manufacturer, Cumbcrlnnd Street, 
l:lristol. Estnbli~ht:d 1870. [2 R 
Repouas~ Worlt.- Tools, 1\fateri:.ls, and Dtsigns. 

Price Li•t poH free.- C. Poot.., The l\lech:.nics' Tool Dev61, 
27, Hocklcy, Nottingham. 

Tools for Carpenters, JoinerL', Cab in et· 
makers. Gas-fitter,., Plumbers, etc. List one 
~l:unp.-l'OOL, Nott ingham. [3 R 

Tools, Tools, T ools.-The cheapest house in 1he 
tr:>dc for Jo:ngli.hand Americ.'lntoolsis LusT's, 297, Hack ne)' 
Road, London, E. Send st:1mp for reduced price li>t. (4 H 

"Roll Call" Plpes.-H.:althful, Luxuriou~, TnrRST· 
LP.~S Anti·nicotincs. Uriars. Post free, tS. Sd.-ALLE:-4 
D !!.WS:O:AI', 6s, Pike.s Lane, Glo5sop. Is R 

Notice.- Wc take in Exch:tnge Lathes and various 
tools tor belt er. Catalogue, 6 stamps. List of Second-hand, 
2d.-Uril:tnnia Co., Colchcst.cr. 

Largest Stoclt of Engi~ecrs' nnd Mechanic,' !--'\th~~. 
Shapers, etc. Stocks and U1es. Forges, etc.-Bmannu 
Co., too, Houndsditch, Lonolon. 

Call and select from our stock :1t teo, H onnrlsditch ; 
but nil letters addressed l.lritannm Tool Factory, Colchester. 

Britannia Co. >upply G:~s or S t~am Engiucs, :~~~d fit 
up workshop~ complete. Terms, Cash or ea~y terms. (8 R 

B ird Stuffing for Amateurs, with 70 Diagr.tms 
:~nd lllustr:tlions. Bt:st che:1p work vublo,hcd. 7d. free. 
'' Eg~ Collectiol{:',1 ' J!d. "How. to ,!(ear ~epo doptcra," 4d. 
Jllu<trated c:~taloguo: Naturah>b rtqutsnes, ~d. Egg Drills :1n<! Dlowpipc, ts. - i\lessrs. DAvts, N::tlur:llist;,cJc., 
Dartford. 19 R 

Powerful Miniature Shocldng Coil and 
Battery.-C:~rried in waistcoat pocket: . Co mplecc In· 
Mructious for m:~king, 9d.- llELOJ1IR1 25, LJVIIIJ{>tone Road, 
ll:tth. r 10 R 

Victor Cycle Co., Grimsby, sell Mail Cart Wheels. l:z s 
Violin for Sate.-Splendid instrument, be:tutiful 

tone:, perfo:ct condition, baize lined cnse :1nd mou~ted "?w· 
Jllust •ell. Only 17s. 6d., post free. R_are b:ng:un.. Can
not fail to please.-WooonRJOGE, 34, H•ll St., Ipswich. [Js 

SITUATION W .ANTED. 
London A gen cy wanted by an inventor with business 

exp_eriencc. }{ cr~rencc~. i\lcchanicnl .undries prelerred.-
1. D. L., c/o W. L\'E, Engineer, 25, Artillery Lane, Lon· 
don, E. C. (r s 
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A WONDERFUL MEDICINE. :\r•· tiUI\•·r·.,llv .llltut ll • d f q lw \\t•rth ,, f ••uu• 1 .1 1\tr\ f,,, l:, lttnl~ aud 

~•1"\'•dt ·· l•t ··••tdt t ·. , •,u• fl .e·. \\,ul o~rul l'.uu IU lit•· I••'••"J,, ~Jtk 

Ftth: 1· 1·: \t.\I.FS I'IIF"I·: 

J J, a d, ,, f.,. , c ... ldau,. ·.·. , l· ullll' •, ntd' \\ • u,.,,. dt• r \:, t1 I ' '•liU•· ·, ,q,rJ 

I ''"'' 1111' ••• I .. l.t I 'rodl . l · lu , ..... : • I 11· ol, I I ' r '1·1" Ill• ·. :~l ... rt 

••· · ·. ••I 1 ~1• atlt . f ·,, .lt.• ,,, , ' .. •••,. ·•••· I I\.,,, 1,, ''' ' rJ,. 1,,,, J' t arl• •t 

~~.''I'· .tutl .tll ' ' ,,,, .. ·•••d I 1 ,,.I,Jr,: :~ • '' .tt••n . ,\, ... . 11,, I, t 

d" ,. \\ tll J:l\'t • I• "' I Ut l \\1 Ill V''"'' lit Id , ,. , ,,, ,,,, I• I t l,, I 

h 1\1' tlt •lll' 11 111 ltiltltllt I , I I . •rv oJ:•t•t 

I'III S \1\l 

"A priceless boon , a tre:-tsure n1or c tJ1an vveaiLh; t. h c 1 J a 11 i ~l 1 o 1 • oJ pai n , Ll1 C! l<ey to 

BE.b'C1lA Jll'8 f" (~ I A I l'ffl'sf 8(( lr· 
f/1(• IJ rOI'Ifl • 

((JI!f l'utr·ut 
• . , n 

Prepared only by the l'ropric tor, T. llt, i':CII .\M, ~l. I lt•lt• lt~. l .. llll',t ' h"''• in 1 1"~''' 1··· 1 ~ol. aurl ~< . od. ' '·"h. Sulol J,, .. Ill llo olt'J:i·t · ,,,,J l '.ol•' lll ,\lo·oli· ·tn• · 

I>t·.dt•r, tl' t'r)llloo'lo' •. \ './1. /'uo'! ''"•'"''''" ol/o' ........ , "'''" ,,,,h "····· 

SCIENTIFIG AND ELECTRICAL MATERIALS, 
W itl1 tJ I!t' l ' /1 .'IJ•JI Iillll<'fl { tll' 1/11• ( 'uu.~( l ' ll <'tiuu 11{ J·:lt•f'( l'io· , IIJifio•ttl, fl 11 d 

S r it' ll I (j / r . I JIJIIII'ttl ""· 

WATERPROOF 
FLUID GLUE. 

- .. 
\\1\. I 

SEND FOR 

Stand:., Scn-.iti~ecl l':l)wr, I Jry l 'l.lte,, and 
l 'h., tngra('hi.: 1\c•pli, ill''· 

l l.f.U,I'R:\TEII C':\TAI.Ilt;UJ-:, -l S l't\\11' ~. 

all 

\ -
( Pn.1t ·11 t ) 

I 

liv l•'•!, ls. 3tl. ot••.l Rtl. 

PRICE, T.ALE OT 8.0 CO. , I .. l.:l'YII'l'ED , 
I " 11·: I )t\ 1.1·. 1\: (',. I 

\L\I'WI'l:UnF lol.l E I'll., 

'.!li, l . t : /10 . 1 '1'1·: 11//, / ., / , II ,V/111'' , l ·:. r ·. I _ I V 1·: I \ I ' \ I 1 ) L. I 
·\ 

DEL I CXOU~ Rt:t .. MELHU~SH & SONS, I 

TEMPERANCE DRINKS • F ETTEn L A N E. L ON D ON, E.C. 
J 

\ . 
M n Hon'u N o n • In· 

t o xt cn. tl ntc Ut~ur . 
M a tto n •a w a no E tt 
a u n coK 1 .,. t• •• "' , " w 
tu lllol ' ·• •I• o 1 1 • 1• 111 .. t 

,, .. ,, \\tnt•.,tl r•h•l,'"'•''' · 
I 0lol1h:•. I< I •1' ' '' 1 1 • H i.ll l.. 
\...•Hi oUI I, I 1111' I l llll, tl o 

(I n o T n.blosuounful 
,.( Ma,.on '" Lxtru.c t o r 
Horb u ''' •L • ,.,. ,u n 1 

'•l•l,~n•h t u.' '• '' 1,, .hw1 : 1U•l 
II.,II .. IHII'\.h Hlht~ 

1\ s .. noplc Uot t lr o f 
ci l her h. :;~t· ncc nr· Ex .. 
trnct sent u n rcccopt u f 
9 s t .tm ps. or ·• hull I<: ol 

c.och l'u r • .S =·l·""l'"· 
./o./• ,\ I\ /1 .1.\ .'I''· 

FOR WOOD. 
~p,.t inu n' .uul 

Pru I'C"' tu' )~i\SHJ.! 
fu ll ol•·laol. :,, lu 

li'C l~t•c h~· pol,l . 

Go ld M l'l l. tl f o1' Exct' llo•n t:l! ul 

For a ll Wor-k c n > "' l••c• ...t •.s , ...tlu O Jo•nc n ; , 
W o od C a r-ver-t>, e t c . 

W E liOLD TilE MO:::>'l' COII11'LE'1'l.: STCCK HI 
THIS COU N I'RY, 

And nll Onlc r s hnvo Immctll rt to DisJla tch. 
f )l•tf,•r, j'ul' ll t"'''"'"l'f' au,f /uu/ ~ Hf't I' /11 ... 

iu I,,,,., ,.,,., ~·,,, ,. I,, .... 

RUBBER 
11. S .\ \'.\ea:, M;~uul'adtll'l' t· au1l l'ut .. uf•·, ·. 

Hul.1• r S:.unp-:. 1\.nl.l.· r·f ... ···I ·r\1,...· ·n,,. .. c l·u. ~" 

.1nd .,tht r I •.,uu.a.: ~Ltlltl"· t•.,t•·nl lul l 'ul. , .·. 

f\l n1.Pit4 nl lCn t H•I, .1\fOIIIItU, l't'tUHt~·l, \ 'u!t•.ltll 11 f. 1111 

M oJ1tl d1 11 1r tlll th lhtU•' II , Ul' ltttn 'l'lll' l\o •ot U\a ln 1111d 1.,111 11 t• 

Hh, P''''· 
,\1. 1/JA'/ .. 11. otmla!IStt/'f/t't '•'' t-'u J •. ,:, \.1 ',,. 

''"''' ' .,,,, •tt• 
H . SAVAC.1'!, 33. CHIO:I\P:.;II)Jo:. LONJION. 
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''T~E LE'YTO:N"" •• 
~:cw Patent. Circular :::>aw E<:nch ICir H:uHI Power. 

I 111 , l o U10lo. :~11 1 1o ·., l ol o 11\ t , l \ o1 ot l• •, oiHI !-' '"'• \\If ol 5 llh, lu••• 

11• l. \~lth • ·•· • 
LEWIS & LEWIS, I •.,:w··• • '· ( ·, ,11111.:'.;,. lli't~llt, 

, ... ,.(,, .,, .\' .1. 

TO INVENTORS. 
f f )'1•11 11.1\ t ' ' Ill I• I••·• l••r !111111\' I ' Uti•HI 1',\'l 't•. N'J ' lt (oor ol tr llliiiJ; '"'"'· 

I ' .U i h ul lll• ,o1u l l'.uuphlo· t tll''· 

HA YNO I ~ ,\: C A Sl>J!.!LL . Pnl nnl Ar:cnts. 
17, 1 11 \:"<I ltY I t\:-:1', I o:-;1110:\, I· C 

CASSELL'S TIME TABLES. 
H. C. 8TEPHEN8, 101. Alolf•o·ll;:-11111 RI .. f.onol nn. J.1.C . 

jlf oufflly. J 

./. 11. 8 1\. 1.\'S l '..' U ,J· ( '() .• / •,'A.'\ '1' J)J-.'N/•,'1/ . f .IJ • .\'UU / t'()/ ,1\ • 

MANUFACTURERS AND 
IMPORTERS OF PHOTOGRAPHIC APPARATUS AND FRETWORK MATERIALS. 

J 11 S, ,, t t t hi\~ flu\\,, •••t;"'" J •• l·ol' "'''' .H • ·h·oH'• I .tuou I• f 11\' 

w •• ,,\, ' ' ' ,,. , "-••rJ. ttu n. wlw h ... u·.e ,t •• .. •lu• "' 1\· t 1 tlu• ru '""'·" ''·'' ••I 

J'ltut••t: t.tpht t\ pp.ttotlll'oiJI r.:\tty tiC,ll ljttlull, IU•III &ltr'-ht·,tpt·.t l H lh\3 

uu'' ' ,.AI" u ", .. 
'J he I""' I ··" I\ ,tIll pi I c h y 11 "" 11, I 1111 r 11 •.t rtl\ 1 i·m·. ', \1 pp I U!t I \\' 11 " f'lll h ·•et. 

3/G T llo F.cllptto Camcr:t S e t. 3JG 
C"nmplf't,.. '""'''tlu..: .,(" l'·•lr·.h~• t M .• r.,. •.•. , .. ,. •,lioluw If, u .. "'· '( plnt ft 

C '"'''"'' 1 t u )'ltoolHJ!' 'I 'll full ·•• •• t.utt··•lr··'•·H• ., \\lth I.,., u· •• u••• ~· ' ' 1 H, 

I J.u k !'\htll"', h • ·•'•'•ll t••'lllh•d l•·u•,, lh '"• ln11u1: • Jt,.,,.J"t·HH~ ·"'' ' I 1\.1111! 

:O, .. Itltln u tro , t•,,, lwl uf I J• r 1'111• • ••• I IHI full l u•.tr• •• lttth'·· r11 t l•h111: ·'"}' ''"·' ' 

tt•ur t•t l t l.:t ll ).~Cuul 1 '(1Uh1~; t ;tph, J' 111 t.! :Ju . Ch l., Hr M't 1111'1)' Jo.tt L.("d hy 

) • ......... , .... ,, ...... . 
716 Comploto Plloto~mplllc Outllt. 7,6 

Cnrupr •,utt• I C'l 11 ''11· C' t\MI ' I~A ' •I 1. ,,, .11,..,,., nhu l 'llnl'n. 

( . ... A I'll h • •• , ( 1 ~ t I~' • " 1' 1' ·' lt t\ I u :-,' I • IU'ol .11 H I: • ,, 11 "'I" ... "I .. ltllt11W 

) · t 'lllll', \\1111 u •.• ~ ... · ~a·•in•: l '.u k, : ............ t ,\lllllllllll'.l'ol . .... ..... c •. 1,1 

' l• ilolll$' ~tll l tt t J.,n, J• U .IIIJ' :,,)H!Il h. i olol 'o .. J : o~ol•,, I tl 1•, lotr (\ l tOIU,IIIIt!, Wllh 

t t'!ttplo I• l u•."llll 111111,, At''' 11 uoh\ttlltl I ulohu1: It q u1d ' •l.dtol ,1111t J '" Ho • 

•m.: ll•t11t, l "l h t! 'i". ( ltl , 'u•tflt t h'Jt.h &l •'t l,)ttt'-lllti .. ,Hll, tJol _11111 lt••l 

llo I• I I oh I "''"''' ....... ~ • • \1\ lth .... J;··· lltol ollt•l lc,.llhf'r ._, .. ,I'. a' Ill 11111 .llo.lolllfU. 

11!~~~~~t'•" I 'l l ol rJ 1 '''f\' Se:-t I'\ c ,,,.fuHv r , .tnmt••tt ht•f.utt l•cln)! r-~·ut ''"'· a rut 
~:u .H,tll&• l!oiiH bt• lit \\ 1111 IUI! ••••lt I , 

N. ll.-l f A flp:u·a l ll'• •low• n n t v;lvtl snllsf. 11 lion •. 
nntl I!> r c h u fll•d uninjure d wtlhnl tlu'•:•' cl.•y~ ot 
r eceipt, we ,;u:trnnlt•c t o r·c f111111 JH!rch.i!.tl muncy. 

U• fl• r !'-••t '• , , t 1., .. 'I'•, ~ :·,, ••~, •• , nu• I •IJ'"·"'l.._ 
C '"'tut•l•te t ·'"' '"t~''' "' l'h ,.,,. , 'l'h •• Al'l''' •" ·• "''t' 
"'""'\'· ,J, 11. I!KI NNJ: It ,• .. CO., t:A J'l' rll: ltr :IIAM, 
NOI• 'o1.u:. 

\\h .. lt· ... •lo Al!'""' fnr 1,• tut•n I MtJ l"lll ·l<:. l r. L, 
6o. 11 Ut'""Y I(• •· ' · N ., :uul (.1 !"Jvuth.uul'lv~• l< •P\ , \\hctu 
So~mvtc:,. m.ay ha •ct.n. 

'J'1111IU•r J ttJ'(/.~, Sttlt'i ll f/ u u fl /' / tt lt/11(/ .ll i/{S t"Ht't"l'tlltJ IIIHHI( 

l 'u•o .A rr•··"' l tt' ttr l l tt tl u '"ll .'itutitltt. 

l , 11 S ,\: ( ' C' krrp T~l!ll lotlv ll\ 'loc k Rhuttl 120.000 
F X:ET or rnETwou n. ~ .. 1 '"'' , ph•. " .... ,.,,. 
,\", • I. ·•··• •. •• \ t"l\" I. ut:" •au.otlh)' (tC l.•lt:'• l 'lnul.·., '"'1 
Jl., t~•l•., • tllltlt' .m• I I """'W \\'•• " t. ,\ ·• •. uul 200,000 
FULL·S IZE DES IGN S fo r Frotwo rk, W ood 
C ., I '\' 1 .: • .,"C., I•~''"'"• . 111 tlllflt .. U•,• :'1l••• L. h f J 1111 I , 

' l ~tnl "'"' to., l• t••twoot k llutht•, I hiH·., Z•·l " l•t .. tlll ':-, ll.uuJ 

untl 1 rt· ull,. M·•• lunr• •• :-t.1w Hl .uh•\0, '"\ t. ,\•t. 

S pr•ctn lllto o fo r 100 8 & 1 880, II•M>hol 'l:c w 
f•• t o, I I ' I I \\•ll~ t\ ;\u, e • .,. .. ut.llnllll' t .l I :ua: r 'hr .,.("\\

0 

lit I• t t-.. ,-.:,, I, t "lll ,UUIIII' AI ~lit l~h I ( lolfl!" t 11114 1 llllofn 

! • l.o l•t•r tlr l '.1tl• t 11•. •. (Il l. h, .. ,k 1 I \\',..,.,1 t ·••' 1111: I ' ' "•16.;11.._ 

,,.,,,,, 111111' 1.11'1111 Ill "•· I'"' n ' ' ; tll r·.~•H"•' " {'lo:t'l\ l',l'tt Ill'• 
11••1 '• •hi ~~~ IUI\' lllltl'l 1111111, olltol ~\IIUhl, 11 •,11h l 'tf '1 ••tl l f t~l\' 0 
1 I I hi• t• tH l ttll l I Hu• •, llu• oii U•••IItl, hol fl! ~ •l . I 11 ll\•tr l 1'1' 

II •U•It .. olc. .u.tt \\ ,,rl,•,h I' t,u l~l••. t •tuu 11o., N ew lJc'tl:w ... 
J\11 l'lllt"llo*\ I! I'" tll) tnhll t••ltu l·fh c:. 

Co r.'\ p lc, to Tro two r lc O u tnt, '''"'l•ti· hiJ! n ·luth 
: •1• ••1 1t uw. -4:1 ' .. "'''• i\ \\l, t tl•· , t l •• ·• tJ: '"'"" " 'I.U IIttl• lt' 

l'l .uo•ol \\oooo•l, l' l ,tll ~. ll tl t '• l l .tud l•oo•"'- hll l • ltl •l••l"' , 

t l o o• 1• td., o .lll lolj:t• J'·Hil, .J lt'"C l J\ ·,'olttlo•o \ l 'l.wt:\1 J 11 1· 

\\luul, t .. h•l. 

o r "•!", 1 tl I trhH rk t ,,.,,,.,.,In f""l111nt• tn•11 ulun u( lfr r 

~!•'•''''\ ·. ful•llt• r, ''·''• t(•lll i'\ .h lu. ,' 111.•• • •tl 

.lll :!'l' J'lltll,tHJtiO:ll, ~n:\v ('o\ '1'1\t, nnHfl .. r 
!\l .toh l!l "• :-.,1\\\ l tt• IJ! II'o 0 \\ o11ool. ,\ •• , t.lo 1'•1=•• .. , lotoo.t 

l lltt •• .11••11'·, ,,Jtlo ln• t~n• ''" " '• ttt. 1•' .t 11• ,, • • . .. 1 I u •: 

~·''' , , • ,,, 1 e-t ...:•u o..; ''i"' t .ttu.~ .... '~' ' · l~t' L!'''·'· 

E ol lp do llcsl ~;n, N o. 10:!.. 

W nll Drncllet. 

l"r " " 1111. 
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8o A DVERTISEil/E_VTS. [Work- Aprill9, 1890. 

' 
. 

I 
,---- ----- ------------ - , 

FOR INFANTS 
AND INVALIDS . 

• 
" 06, Brixton Hill, London, S .\V. 

• • 
\ 

• 

! l\ I RS . 

li ttle g irl, 

E. B .-\R"GER 

brought up 

11 4th :Jbrch, I SSg. 

writes ·-" I beg to for\\"ard photo. of my 
entirely on your F ooJ." 

, . • 
--

- -
• -- -

-- -
• 

. t 
l 
I 

I 

Samples, P amphlet, and Prospectus Post Free 
on A PlJlica tion to 

MISS BARBER. G. EL N, 
M arl bo ro' Works, PECKHAM, S.E. 

... . I .\'no, ...... frr 111 1111.< r,.,, I 11 ,. 1', I /1 i '" · -.vri tcs :-•· Pum llinc Lt n 1 men t 
is the lines : t • ing in t he world t ;> r~lt•! \.: th~ muscles and to impart strength. 
I strongly \t ree ils use to all ath!e·es ... 

:\E\.ER F.-\IT.S to ~,·c immc· 
...ti.ll..: Rd.~t" .md lin:\11)' to) CLrc :11! 
"''' ('j .l f tt<t •tl/111' ,UtJ ( ' /II'O IIit• 

](/lt'IIHIIt fi ,tll. (;cHtl . ·' liJ}IIt'.~ . .; 
,,,. .Joint . .;. Spt·ttiu.;, t; ,.,,;,,c-,ot. 
-:tC. .\lSl) nh):'t rtii,;:l.C.t.>U ' Ill Jl ro u 
•· /til i.< :md Tht•tJCt l :\nJ <.'ltt·.<l 
. I J}<·f'l i o" s . 

• . Onl.! "! the _Ph>;~ caa.ns t.~ lt R ! {. T~t! l'r 1 • ..• : 1 \\'lit•, 1\ rltt!:oo: oo :"'-"'~thl :ta! L:·l''C 111)' pltlll\t ~'~mu h 
r:-.:he( ·'' Sh:rn ~ lum•hnc. S1r ~1\lrcH M h .... ~n .;;\! '~ n:l.' .. ·-" Adtu-::1hh: m rl1P 1t \If\'" t :,ul 1 •r. 
~·r ,·cu~ '' rhr:s ;-'' l'tmu' ute cu red m•" in .L >.:,·..:re: L r oJih..!H,ll .u:.h .. k, '' ],u .U,,:'t, .J.' /'r·,o.;s ~·''"' .-
• :,h!rlllt Puuuhue is rchalM: 3.nd cu r .ltt\'C:,.. • 

From oil Chtllt:~ls, l s. l ~d. a tt.l ::!a. 9d. ;•··r r•o't , ,•r ": 1. £''"',1 /•,. / " •s.'n,:t • .,rr.Jm 

G. & G. STERN, 62, GRAY'S I NN ROAD, LONDON. W.C. 
A W ork ort th~ ·· Horn ~ u .. ~ of P 1n11l11t·"' 0 ~c· nt 11·1'"~ o :t pp! c:tt\on. 

N'OTE.-Ou•· N c.·" · I UUbtl':l' d:lOO·P.\.• l.:\talo,:;uc'''h'' ~t .• ,l~·.~.. n:u: 1·~· 11 ·rL· 
1!\)fl$. of ol~llh..: L 11(•::.-: lmJar \Cll T ,, ... I •H f Il l \"i'..:r-. I "'~""'· !~n.:nw- r • lntl .\a ;\it: .1 \\ ,,, ~ t,, 

c..:~.n·crs. l· rctw'"'rl .. etiiO,. .. \~. Br Jldli:, 6d, n~..: I ""') h.-.::1.11~ L~: ,u l :.. .. I f ~tUJ\:IH)> 11 ·'l'l'jh ..• a .... n. 

UN'J:VERSA.L I~A.N'D BEAD ER. 

~---_ __.; 

I ron S:oek. 
~lt ll 

St!nlll Stci' l 
Cult• r s, 

ss. cncll. 
Frte 1-;• P~ rt. 

• For B~· . .ulluh. l~ l'cilll•!·flr Fluc;n~. st r t•,:h:or ir:c.:-r'u . • arlt~•.-::. •• tud f'""r 111 k uui, <'f li..:ht l~ nutclltll.!. 
t lus Tool ~'> Hlt.,thlilhlc t•• \\ .,..,~~ wo d.::••f't. ::tcH•n sup••r,l•l ..;I, ~.·1 Ccrt .. r.; ,.:o \1 n • "' h,.h T ••ul. ll·•tlt c11d-. 
• uc ~h;H l ! ' ttt:ct, th'l> t·:nl'r ILIII~ ~IX t•r lm~t)' !)1;(• ... ut L .. · .h l·. I ut.r S\·~ flf t .. -.:,•c!'!o, l \\0 i tuu.:r> .. t:td t 

lJI.)ul oll.' KH1lh!r I I nU t! :m I ; uu.:hj. I he: Cuu~r l i rotll&' -.:hmp~d {ol tLc ' t \ \.;. . \ { ,.}t l..;:l.! \\ th J ... n..,: 
'l r I•J.:ht t•c •rm:.: ~ur£~~(.1;.:~~ h U·~d m orJt.1.lr)' \\ .Jtk: J:,d ,, l •.\· •:L' \ Hih 1)\ l! 4 c u.1~ ,.Url he .. a.. U~\· t ···r 
.:lint." I ttr ltrt:t:nlar lur ms o( \\ orl;. l· .tht. r G.w,:.: cm I·.! :·hlll~d lrv!U .u:t: ... dt.• ul tht: ~utter t•l lit\.• 
ether, ~ul~t~ut t:lJ.lr.l~ut): n frvm the :::.te-:k. =tuJ t.:'\n t:c u~.,lar x: ~: .1ay r..:•JI.uc.:...S ... t.~t.l.nc.c ftom c.nm.: r 
~:d~ 0 1 tlu: l \otter • 

• \·,,,.,. tltc .1,/.:'rm - MOSELEY & S "l N. 3~3. H igh H olborn. \V.C. 

ENGRAVERS' AND ETCHERS' PLATES, TOOLS, AND MATERIALS. 
OF JH::.,T j}l .11.'J:.'JU . I C. . LYV JJ'UJUi:,'llJ .Y S /Jll' . 

CorrER Pt.ATF'~ from ~cl. r··r •<Ill :'Ire in~h ; :.; rt'~"l. P t ATE~ fr<>nt ul . per ~IJH:I re inch ; 
CR .. \ \ 'llJ:S, 3~· Juz.; lJIC.'d l!K Ji A!':Ol.F:-., ~' OJ. Jv.!. : l'ul~l!Alll:lJ (.;1~.\\'UR't . 1:,. \::L~I1 ; 
PI.AI N, f\.,\T,. ort Rot·::o V~t;\\' 1·.!(-.. , Set o l 1\J , .:"' . ; l::tCU I ~ l; l-'d l 'lT', 1.;. and ::-.. c:.u .. h; 
:\luuon:-:1· ::SCI!At'tm~. 7'· J o>7 : 'l'lltw t. :-.,.,.At<t.: SLR.\t't t(:i ut; lltn~ t -ut::~s in 

Handle, 25 ... nd 3s. c:.o.ch , anJ :.11 :.uttb c..f l'v<)b and :.t ::u.:ri:t!s. Lists Free. ' 
-

151, 
JOHN SELLERS & 

ARUNDEL ST REET, 
SONS, 
SHEFFIE LD. 

LDIIODit AJr<'llfS: y. DO.\'N ISV.\' 6- SO.\', :!il, ll"or m<t•ood S trut, City. 

FRETWORK AND CARVING. 
Highest Award - Gold Medal for Tools 

and Patterns. 

Machines, Designs, Tools, Wood, Mirrors, 
Hinges and Fittings, Varnish , etc. 

T. N. wr ites:-" I got a First Prize from 
one of your Designs." 

R. W. A.:- " Received your Catalogue to
day, and consider it the best I have seen." 

R. n. nr.:-" Machine to band, am highly 
pleased with it." 

J. A. S. :-" I have t aken Eight First and 
One Second PriZe with various patterns of 
yours." 
1 11 tt .<l ratt' tl Cntnlorr"~' t>{ nll Tool111 

ll'ut~•l, 1'1<:-. , rrutl .;IJIJ :Jliuinl11rtJ D t·
·' i!Jn• . fri'C /OJ' ,, iJ; :itttmp.•. 

H a r ger Brothers, 

1·0. 7 3 1), 

SETTLE, YORKS. f~oo.-.. [ JtCit LA MP S rA-. 
$ 1Z.(. 44 6. IZ. I"S. 

Invaluable as a 
Strengthening and In
vigorating Beverage . 

I ncl ispensable 
p 11 e p a I" i n g 

fop en t"ich i ng G ravies, 
Soups, Entrees, &c. 

Pure, Palatable, 
instantly prepared. 

WILL KEEP ANY LENGTH OF TIME. 

SOLD E VERJ'Iri!ERE. 

P m:sT&:o AXD P t;BUSHED BY CASSELL &; COllPA.."'iY, Lll1IT£o, LA lJJi:LLE S AlTYAGE, L oxoox, K.C. 
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