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Fig. 2.-Tue produced with Br ush. 

Fig. 3.- Tile p:oduced by st~ncil. 

Pig. 4.- Tlle produced by Combing-. 

lie. 6· Tile produced With Brush. 
All of tbeTUoa represented above 
11't Varwah&d and Coloured. 
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Fig. 1. Varlous Styles of Manipulation of Church's Wall Decor at or ­
A. Arboresque Pattern. produced by Suction : B. C, Combed Styles; 
D, D, Combed Panels ; E, Basket.work ; F, Graduated Skir ting. 
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Fig. G.- Tile produced by Sti))pl:n;-. 

F:;;. 7 Tlle prod need w1tll Erusll. 

Fig. S. - Tlle produced by 1\Iodelling. 

Fig. 9. Tile produced with Brush. 
All of the Tiles r epresented abov~ 
are Varnished ~tnd Colour ed. 
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OuR A Rr S u PPLEMENT. 

TUE WA.LL ])ECOIU TION OF 'fJ{E 
FU'fUUE. 

animn1 glue or size, which is a ready 
absorbent of moisture, and soon rots and 
~tlftens, causing general discoloration and 

BY ll. A. disintegration of the particles. Church's 
--- \Ya ll D ecorator, on the contra ry, hardens 

How to make t.h c house locautiful an1l keep and improves with age; the dmnpne:ss of 
it so, at a cost moderate enoug h to suit tho the English climate is entirely in its favour. 
purses ot nearly every householder, and, at I t forms a porous rock cement on any sur­
the same tnne, 11ot al>rogat<' the recognised face to which it may be applied, a nd the 
laws of sanitation, has l>cC'n a pml>lcm colour=-, having boon ground in, and becom­
awaiting solution, and forcing itself more in~ chemically unitecf in the mixing, form 
and mure to the front of clonJc:stic eonsiclem- solid tints which do not fade. \ Vlwn u:scd 
tions, commemmrntcly wi th every admnee as a fln.t paint, it can be spread over walls 
in the staudard of comfort of all people of and ceilings so fine t hat, whil~t each coat 
civilised countries. for111s a hard porous shell, tifty coats n<.'ed 

In this age of mnn·ellous producth·e not produce a surface thicker tha n ordiuary 
energy, artistic skill, stimulated by the pre- carcl-pnper. Coat after coat can be Lrushed 
sence of countless ever-increasing labour- on without r emoving the old coat, for the 
saving device::;, is perpetually bring.ing coats never scale or come otr. Thus the un­
before us something both new and beaut1ful plcasaut labour of washing wn.lls and coil­
t o add to the enrichment a nd comfort of our ings is largely n.voided, the surfaces only re­
homes. And perhaps it is safe to sa.y that quiring dustin~ down prior to each new 
there has Leen no more dis tinctly-mn.rked application of the D ecorator. 
advance in any one branch of industrial We now come to consider the various 
eOor t than is to be found in the industries ways of working Church's W all D ecorator 
generally devoted t o the production of in heavy relief. Beautiful eli'ccts can be 
materials for interior decoration of om obtnined in s talact1 tes or heavy !>ti ppling, 
homes. Yet, while we have gained :utis- moulding, heaxy or light flu ting, scrolls and 
t ically, the cost of our most effective work figures in tin ts, tilin:;r, glossing, or flash­
has debarred the majority from reaping any ing, bronzing or meta.Uising, blending with 
advantage, whils t, for the most part, sani- stippling a.nd wood- ceiling decora.tions. 
tary claims have not had the reqmsite atten- Space will only permit us to outline some 
tion their importa11ce imperatively demand. few of these vanous modes of workin~ the 
The ol>ject of this article i:; to bring before Decorator, and we then pass on to the general 
the readers of Wo RK a new product for de- directions for proJucing the::;e effects. 
corating wa lls and cci li11gs that embraces 'l'hc decorated fri eze with the arboresque 
the three esse ntial point:; lllentionecl-viz., pattern is obtained by applying the D eco­
sanitation, economy, and capability of rator thick, and then laying a small fiat 
a1·tistic man ipulation of the highest order b lock of wood on to the com position, re-

The product in q uestion is known in this mo"ing it immediately; a handsome pattern 
country as "Church's \\' all D ecorator," and en n be thus obtained in endless va riety. 
is the invention of Mr. M. B. Church, of The heavy combing, or corrugated work, is 
Urand Rapids, Michigan, U.S.A. It has done by using a comb with every alternate 
only recently been in troduced into this tooth removed. 'l'hc cut illustrnting basket­
country, ami is made by the Church ~l anu- work is also obtained by the graining­
facturing Company, of 127, Pomeroy Street, comh. The more delicate combing is very 
Hatcham, L ondon, RE. It has met with much admired for walls and pnnels_ T he 
enormous success in the United States rou~hcnecl effect is simply the result of the 
during the la~t fifteen year:;, and to-day the application of a covered wooden block. 'l'he 
sales are larger than ever, the leading hotels, specimens given in the illustration to show 
t heatres, pul>lic halls, as well as private t ile-work are rapidly done, a nd admit of 
houses in t he g1·eat cities, adopting it in pre- count)c.-;.c; designs. The D ecorator takes 
fercnce t o anything yet d1sco"ered, and varni:;h beautifully, antl handsome satin or 
mainly, be it noted, on account of its sani- len.ther-like etfccts ca n be thus introduced. 
ta ry and economical claims, combined with 1'o Blend a Geil~ny in 1'wo Colom·s.-
its artistic possibilities. M ix a. small quantity of the colour desired 

Church's Wall Decorator is prepared in in the cen t re, and a. larger quantity of the 
the form of a fine powder, and i:; put up in deeper tint. Begin in the ceutre with a 
7-lb. t ins, at 3s. per tin. I t is made in light tint, and gradually shade into a 
eighteen different l>eautiful tints and white. stronger tint at the edges. Arrange staging 
The base of the material is composed mainly so that the workmen can reach every part of 
of sulphate of lill!e, known as gypsum or the ceiling, which is easily done by using 
alabaster, which has been calcined by sub- four step ladders with planks laid across. 
.iecting it to great heat in retorts tlll its Commence in the centre and cover a circle 
water of crystallisation is driven off. The o f from 5 ft. to (:i ft.; then add a small quan­
other ingredients being aclllecl, the whole is ti ty of the deeper tint, and l>lend outward 
ground or crushed by a unique system of from the circle fo1· a. small s t.rctch. K eep on 
millin~, also invented a nd paten ted by ~Ir. add ing the deeper colour stretch by stretch 
Churcll. 'l'his patent process separates, until the whole ceiling is coYered. By this 
polishes! and p1·eserves the atomic crystals means a beautiful blend is obtained with 
of whic 1 the base is composed, and t ints any two coloms. 
them without colour enough to hide their Ji'o1· S tipplin(J, Wall R elief- W01·k, T iling, 
lustre. Single crystals, under a powerful etc.-First cover the walls with an ordinary 
glass, are transparent, a nd, in a body, are coat, and let it d ry. If a lig ht stipple is re­
opaque like snow. lt is easily mixed, being qnired, mix four measures of the powder 
made ready for use by simply adding boil- wi th two and one half measures of boiling 
ing water, and when used fo1· plain tmting water. Sti1· tlto?·oualdy till every particle 
or as a flat paint, is brushed on with a~ is dissolved, then add one measure of cold 
ordinary distemper brush; but the Company water, mix well, and allow to cool. Then 
manufactures a special brush, which i~: brush on, ft·eely passing a full brush several 
strongly recommended for rapid and effec- times over the surface, working in strips 
t ive work. ~t may. be well to point out across the narrowest way of the wall. The 
here that ordmary d1stempers are on ly inert stippling is generally done by another hand 
vowders held t ogether t em porarily w ith l immediately followmg the work of tbe 
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painter, us~ng a soft stippling-brush. Should 
a. coar~e st1 pp le be required, mix the mate­
n a l thicker. 

_Fo'r Combina mix the same as · for atip­
phng. U se a common graining-comb with 
the al~ernate te:eth ~rok~n out. Draw the 
comb m a slantmg d1_rect10n, which prevents 
the teeth from scrapmg the mater1al clean 
otf the wall where the teeth pass. 

Po~· 1'ile-wo1'1<- mix t wo measures of the 
powder to o~e measure. of bot water; stir 
thoroughly t1ll cool, w1thout adding an1 cold water. The wall must be worked in 
small sections. Put on a very heavy coat 
and stipple with a common stippling-brush. 
Then block the material off in squares the 
size of ordinary tiJes while it is soft, using & 
stra.ight·edge and pencil. When this liaa 
become thoroughly dried, put on a coat of 
good quick-drying varnish (onk). When 
dry, shade and colour the blocks out with 
tube colours, and varnish as desired. A nice 
effect is obtained by passing a cloth over the 
b locks before the varnish is set ; this wipes 
the colour off t he raised parts1 leaving the 
background darker, and givmg effective 
lights a nd shades. Any design can be 
worked in the tile ·while the Decorator is 
soft, only limited by the artistic skill of the 
workman. 

After applying the Decorator, dry as 
quickly as IJossible by circulation of air, and 
by fi re, etc., in damp weather. Brushes 
must be kept in good condition to ensure 
good work, and should never be left stand­
ing in the mat01·ial all night, but should be 
washed clean with cl~ar water. 

Dry colours can be added to the Deco­
rator, to deepen t ints for borders, etc. ; but 
only use strong colours, so as not to weaken 
the cement. ~tencil figures or lining can 
be put on by simply using clear varnish, 
and beautiful eH'ects can be obtained by 
usinrr the various tints over one another 
wi tl~ s tenci Is. 

The fullest directions Rre given on the 
label round each tin of Church's Wall Deco­
rator but it may also be mentioned here that 
fJerh~ps the firs t living authority on gesso­
work states that the smooth and even con­
sist ency of this material, combined wi~h its 
simple mixing, makes it the most sUitable 
p roduct yet invented fot· this art. 

In conclusion we may inform the reader 
that a cheaper grade, suitabl~ in. eve!)' way 
for plain t inting and light st1pp~mg, IS also 
made by the sam~ company, ~nd,.,Is kn~wnas 
Alabastine. It 1s put up m t-lb. tms at 
I s. 9d., and, as a general guide, it may.be 
c:tlculated that one pound of AJabastme 
will cover seven or eight square yards, tw;o 
coats, on the average wall where there lB 
not much suction. 

· OUR ART SUPPLEMENT. 

DEsiG~ SHEET FOR WooD CARVING. 

• 

WE give with this number a desi~ shee~ 
specially prepared for us by the qwl~ a.n 
School of H andicraft, on the apphrottonThof 
art and craft to various m.aterials. . e 
accompanying sheet deals w1th art wor~ m 
its relation to wood by means of ~rvmg, 
cutting, ehipP.ing, incising-, ~ngravmg,fi~~ 
modelling 'nth the clnse~. H erchea a.s . 
we may take other mntenals, su 
iron-work, wnmght or cnst, brm~ze-w~r~ 
embo::~.c;ecl copper and brass-work, t1le-pat!l 
ing, clay 0!' rJaster·WOrk, gesso:work, D&~ 
smface pa1ntmg, leathet·- work, etc., 
order to ~how hy mea.ns of examples 
explanatory context what should oo 
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~1 r ight relation of design to material, and 
" what eminent crnftsm~n or artists at 
h different times have sought to do. 

The first thing to be noticed in the accom-
1 panyinr' sheet is that most of the work is 
•) old wo;'k ; and from the point of view of the 
~> designs this is ar~ advantage, for old c~esigns 
i in matters relo.tmg to craftsmanship are 
f better. fuller in character and vigour, '"ith 
·r rare exceptions. than motlarn ones ; Lesides, 
t they ha Ye at ways a style of their own. For 
, confirmation of this the student should go 
.: and see for himself and study at South 
~_ Kensington, or at tbeBethnal Green Museum, 
, such specimens of carving and the treat-
r ment oi furniture as he would find there. 

The next thing to be noted is that the 
1 design of any part or a piece of work is always 
t made in relation to, aud in subordination to, 

the whole design. An old craftsman never 
carved n. panel tir::;t and then worked it into 

; a. mantel-top or cabinet; he first designecl 
h is cahinet, and then treated the carving or 
applied ornament in subord ination to it. and 
be never created ornament for the sake of 
ornament, as is so often seen nowadays. 
I t was a. famou=- aphorism of the great 
architect Pugiu that " you may ornament 
your construction-you may not constmtt 
your omament" ; and this ;tpplics to wood­
carving, Cll' a.ny minor art, just as much 
as to architectur~. 

Anothl'r thing noticeable by reference to 
the sheet is, tlmt in the o1d work. e.!f., the 
old Frcuch cabinet, the man who made the 
moulding:; was the lllan who carved the 
carving, and often de:;igned the wl10le 
thing ; there was not such sub-division 
of laLour into cabinet-makers, carvers, 
polisl1 ers, turners, etc., as there is at the 
preseut day, and the result wa" thnt the 
work, if often not so tcchni{;ully linished in 
its moul<lings or planed surfaces, was a much 
more pleasing and snti:-factory ob.iect. 

As regards tue ditl'l.!rent methods of work­
man,.hip applied to wood-work, the Italian 
design In the torner shows :t \'cry lJCautifnl 
manner of getting a11 ctfcct by outlining the 
desi;;n tirruly iuto the wood, ruLbiug in 
colour of ditfcrcnt tiuts. an1l then oiling ot· 
polishing the whole. In our own English 
~lizauethan ca rvin~, on the other hand (e.g., 
m~tance of the mantelpiece at Queen's 
Colle)!e, Cambridge), tfie effect is got by very 
fiat cuttincr leaviorr larger IJOrtious of back-cl o 
gt'OUtHl. 

I talian carving, ~uch as is shown in the 
• three feathery leaves from an old chest, 

was l•a.sed mostly on ge:'!so-work. That is to 
say, the Italian~ designed and treated carv­
ing as they treated gcs~o-work-in smooth 
and slightly relieved ~:~urfaces-thcir method 
fr~'lnently being to coa~ t~1eir c:tr~· ing over 
With gesso, and motlel 111 1t. lt 1s to me­
diwval England, France, nncl Germany, how­
ever, that the workman cu.rver of to-day 
should look for his best examples and 
studies, see the patera. of the lion's head 
on the sheet, and a pot-tion of the carving of 
the Black Princes tomb ut Canterbury 
Cathedral, one of the most beautiful 
pieces of work ever done in carving for 
di.~nity and refinement. It is to such 
guu.lcs a.s these that the 11tudcnt and crafts­
mall slwuld chiefly apply himself. 

'L'Itu.,e who are eng(:r to pursue a line of 
study in this direction may possiLiy find it 
<J.f u.~ . to them to vut thcut::~ciYc!i iu connec­
twn w1th the Guild and Bchoul of Handicraft 
which they can do hy c<•llllllll llicn.tin~ with 
the Hon. Director, :3-l, Col(lmcrcial Btrect, 
E ., stating ut the !'lllllC ti111e the line of 
work they aro engaged in and what it is 
\hey wi~h to study. ' 

. THE MECHANICAL PltOCESSES OF 
SCULPTURE. 

MODETJ,ING-CASTING-CARVING. 
BY MARK M AI.LETT. 

P RELIIDJr.'URY OnsERVATIONs-A GENERAL 
SKETCH oF THE Succ.~::ssiVE PROCESSEs. 

I;r is not supposed that the papers to be 
grven nnder this title will make a Phidias 
or a ::Michacl Angelo of whoevc1· reads them 
-in the making of an immortal sculptot· 
something more than a knowledrre of 
mechanical processes is demamlcll~ 1:1 c 
must have the divine gift of genius and 
artistic knowledge. But apart from n.ny 
view to the highest ran::;es of n.rt, an ac­
quaintance with such matters ns modelling 
in clay, casting in plaster, and carving in 
marble and stone, will be of practical value 
to very many persons; w hi l::it others may find 
in them pleasing and interesting pursuits. 
The::;e mechanical procc~ses are as cap~lble of 
being taught by printed directions and dia­
grams as are any other ordiua.ry hn.ndicraJts. 

Some persons there are who' suppose that 
when a sculptor sets about making a. statue 
he simply takes his hammer and chisel, and 
hews it at once from a Llock of marble ; and 
true it is that this has been done by some 
sculptors. .Michacl Angclo is recorded to 
have worked in this manner. But such is 
not the ordinary Jucthod of proceeding. 
OrJinary sculptors are not )lichael Angelos, 
and cannot tread in ltis footsteps; they pro­
cee(l in a more cautious and ::-ystematic 
manner. Accortliug to the usual practice, 
a m:nlJle statue is the outcome of three 
distinct mechanical processes-moJclling, 
casting, and carving; whilst at the different 
stages uf its growth it appears in three 
totally different materials-clay, plaster, 
and marlJlc. 

Thtl work is first modelled- that 1s, built 
np in plastic clay, in which material n.ltera.­
tiom; can be frcciy made; when completed 
in tbi:-:, and when no further improYcment:; 
seem desirable, it is cast in plaster, and the 
clay model destroyed ; aml from the plaster 
ca~t a fac-simile in marule lli afterwards 
carved. 

This is the onl i nary comse in fine art 
sculpture. ln some inferior departments, 
as often in architectural sculpturl', the 
carver may hew out his figure from the 
block with nothing more to guide him than 
a rough drawing. But this is work in 
which rapid execution rather than excel­
lence is the thing desi red. It is scarcely to 
be expected that anything really good can 
be produced by such crude n.nd hasty 
mea.ns. Even Michael An~clo, gren.t as 
were his powers, found it desirable to make 
small anatomical studies of his subjects 
before he attempted to hew them from 
marble. And it may bo questioned whether, 
after all, eitl_1er he _or the world gained n:ny­
thing by lns danog manner of worktng. 
Had he been content, like other sculptors, to 
make clay models, meaner hands might 
have hewn awa.y much of the hard marble 
for him and those numerous works m1ght 
have Le~n completed which ho, tired of the 
vast la.bonr he had taken upon himself, 
threw aside untinished. 

To those who have imagined the sculptor 
us workin~ wholly in that noble material, 
JOarblc, there may seem something degrad­
inrr in the idea thnt his chief employment 
is o really among common clay. Such is, 
however the ca.se. It is in the cln.y model 
that he ~xercises his artistic skill, his powers 
of imitation nnd invention, or shows his 
sense of beauty. The. carving in marble iB 

mere copying, and can be, and is, mainly 
left to workmen. 

'r hose who know nothing of modelling 
naturally think that handling wE:t clay 
must be dirty and disagrec:1.ble. '!'his, 
however, is a mistaken notion. A pure 
clay: such as the pipe-clay geuerally used, 
is both cleanly and plea!'ant to the touch ; 
it does not rough~n the hands, it easily 
washes off, and takes with it all dirt. lt 
looks not unlike putty, and is used a trifte 
softer than pntty is used by ~laziers. For 
medallions and other works closely attached 
to a background, the natural cohesion of 
the clay affords sufficie-nt support; but for 
busts, statues, and the like, a framework of 
wood or metal has to be provided to bear 
the weight of the clay. 

I n the case of a bust (that most frequent 
subject with the sculptor, whethet· pro­
fessional or amntem), this frame is n ,·ery 
simple affair. It is generally un upright 
piece of wood, with a short cross-arm at its 
top to support the head. Hound this frame 
the modeller builds his mass of clay, laying 
on and pressing down new pieces with his 
hands, and occasionally using n. large 
wooden tool. For this first stage he likes 
his clay to be very soft and plastic, and do(·s 
not at present attempt to get any near 
a.pproach to form. When he leaves it, after 
building it up, it is but a wild carica.ture of 
a human head and shoulders. 

I t is allowed to rest fo r some hou~, that 
the clay may to a. certain extent stifren, and 
when he again comes to it, though still 
~ufiiciently plia.ble to be readily moulded, 
it will be sufficiently set to allow him to lay 
on more clay without displa.cing the surface, 
and to give some approach to the broader 
n.nd mure obvious forms. And thus he will 
proceed, most ly during t.he earlier stages. 
with his thumbs, and afterwards with n. 
freer use of his wooden tools, to build ancl 
fashion it into shape, till every form is 
correct, aud till he has Lrought tho sUI-face 
to a rroper degree of finish. 

Al this time he has had to keep his 
model damp. Were it allowed to get dry, 
the clay compol5ing it would become too 
hard to be woi·ked upon, and then ~b rink 
a nd crack. I t is kept da mp till the time 
contcs for casting it in plaster, n.nd, before 
ea ~ing~ the last tbi~g done is usually 
sprmkling water upon 1t. 

No sooner is the clay model finished 
than the sculptor is desirous of converting 
it into plaster. The soft cln.y is liable to 
many accidents, and needs constant care, 
whereas the plaster cast is comparatively 
secure, and can ta ke care of itself. Plaster 
of Paris is therefore spread over every part 
of the surface, to form a mould. F rom this 
monld the clay model is dug out a.nd 
thrown aside; the . mould is washed and· 
more plaster poured into it, n.nd this forms 
the cast. When the mould ba.s been chipped 
away, the model reappen.rs in all its details, 
only, instead of the soft, dull, grey clay, it 
now appears in hard and dazzling white 
plaster. 

To transfer the fonn from clay to pla.ster 
is a. thing thn.t may be done quickly and 
easily, but not so when the form ha.s again 
to be transferred from plaster to marble. 
'!'his is always a slow and difficult operation, 
notwithstanding that in modern times it 
hns been facilitated b~ improvements in the 
pointing-machine. This machine is a.n 
apparatus-of which more will be said in the 
proper pla.ce-whicli enables measurements 
to be taken from the plaster mode~ and re­
corded on the marble with mathematical 
a.ccw·acy, thus e.nabling the worliman to hew 
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4 CHINA AND G LASS R IVETING. 

away sul1erfluous mn.teria l with more free· 
dom anc rapidity than would otherwise be 
possible. 

T he workman wh" does this is cn.lled a 
"pointer," and when he hM chipped away 
the block of superfluous marble, the more 
artistic carver comes with his chisels, his 
rasps, a.nd drills, n.nd gradually works down 
t he hard surface till he has copied into it 
eYery detail of the plaster model. Finally, 
he gi,•es a beautiful surface by rubbing with 
wet sand. Busy sculptors-men of note and 
much employment- rarely hn\e time for 
much carving, and leave it to skilled work­
men, only, perhaps, putting some few 
corrections and finishiug touches to the 
marble. 

This brief sketch of the phases through 
which a marble bu::~t passes is inteuded to 
give those who have previously known little 
on t he subject so much of general know­
ledge as ma.y enable them more fully to 
understand the practica l details of the 
difl'erent processes, which will be dealt with 
in future papers. 

It has, perhaps, been too much assumed, 
in the above sketch, thn·t modelling and 
casting are merclv means to the prodttction 
of a work in marble i but this has been for 
convenience, and because a. work in marble 
is commonly regarded as t.he highest n.nd 
most important outcome of the sculptor'::~ 
art, rather than from a.ny wish t o ignore 
the fact that modelling and casting have 
their uses, apart from nn:r intention of 
marble work. We are quite aware that 
probably more persons would wish to 
obtain a competent knowledge of those· 
processes with a view to oLller ends, and 
shall bear this in mind as we go Gn. 

C HI NA AND G LA S S RIV E 'l' ING. 

llY W. E. DA W, JUNIOR. 

ITS SUJTADILTTY }'OR Alii'ATEU W!-1\[ATERTALS ltE­
QIJIItF.J)-'l'HE DKrLL: How TO MAKE IT-UnAss 
'\'tilE FLA'fl' t;I\EO O:f ONE SIDE -MAnKING 
H OLES OX l'I,ATK- H OW TO " rORK DUtLL­
How '1'0 1\[AKRTII& RIVETS-FILJ,lNG UP H OLES 
-"rHEltE TO Bur 1\lATEIUALS-CONCLUSIO~. 

THE art of mending ·broken china. or glasl'> 
by clasps, or rivets, of brass wire is eminently 
suitable for amateurs, for not only is it very 
easy to learn, but the materin.ls are inexpen­
sive and the work is soon done. 

Having said this, hoping t o encourage 
some one to take up the pursuit, let us con­
sider, first, the materials r.equired. 

We shall need n drill, some dinmond bits, 
a pair of combined cutting and holding nip­
pers, some bt-ass wire, and a little plaster of 
Paris. '!'his completes the list. 

By refen ing to Fig. 1 you will see the · 
drill is a steel rod, moved by t apes fastened 
to a pi~~e. of wood, which plays up nnd 
down. Ilus cnn be boufrrht, or the amateur 
can make it for himsel :- Get a steel rod 
about. 14 in. long, tapering at one end. 
Sometimes worn·out cotton spindles can be 
bought very cheap ; tlbese answer splen­
~idly; as they a~e al.ready tapering. Take 
1t t o a blacksnuth (tf you ca.nnot do this 
yourself) and have a piec;e cut off the other 
end and a hole drilled through to take the 
tape. Turn up a piece of box or ebony 
about 2! i~. by l in., as shown at n. When yo~ 
have got 1t to the proper size, drill a hole 
through the middle sli~htly smaller than 
the steel rod, so t hat 1t will hammer on 
tightly. Be careful to make t his hole true 
or it will wobble. Drill first one side at 
the centre mark, and then the other ; or, 

perhaps, the better way will be t o hammer 
em a.nd true up in the lathe. N ow take 
another piece of the same wood, and turn to 
your own fancy to about 7 in. or 8 in. long, 
and ~ in. thick, as at c ; drill a. hole 
through this also, but larger thnn the steel 
rod, so that it will play up and down easily 
(this is for the finrrers to take hold oil', to 
give motion to the drill); pass the steel rod 
through this, hammer the ball on to about 
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fig._ 3. 

Fig. 1.-Drill fOl: China. and Glass Riveting, show­
ing Dimensions. Fig. 2.-Dlamond Drill Bit . 
Fig. 3.- Drtll wound up to commence Drt111ng . 
Fig. 4.-Nlppers for bending Wire. Fig. ~.­
Pla.te drilled !or Riveting. 

one-fourth of the rod, tie one end of a piece 
of tape or leather to one end of the finger­
piece (or drill a hole in each end, and tie the 
tape in a knot undernea th), pass the tape 
through the hole D in the rod, fasten the 
other end, and the drill is complete . 

The drill bits (Fig. 2) are pieces of tin 
made to fit tightly on the steel rod of the 
dril~ with a-rough diamond point cemented 
in t he other end. As these require a litt le 
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practice to set properly, the beginner had 
better buy them ready-made-at any rote, 
at first . 

The brass wire used is about 12 to 16 
B.W.G., mostly the latter size, and it must 
be flattened on one side, either by file or 
scraping with an old knife. A quick way of 
doing it is to hold the brass wire down on 
the right thigh \\-ith the blade of the knife 
and draw sharply with the left hand -past 
the knife two or three t imes, when suffictent 
will be taken off for the purpose; but I 
must caution tho beginner not to do this 
without he has an apron, or something over 
his knee, as the wire gets very hot, and he 
may find a hole somewhere when he has 
finished. 

Now we are ready to begin. Suppose we 
have a plate, as in the illustration, with a 
piece broken out, and cracked also; join the 
plate, and turn bottom upwards, as we shall 
rivet the wrong side, so th:tt it may not 
show ·when hung on the wall, or when in 
use. Now mark, with a steel point dipped 
in oil, on both sides of the break and crack 
where the rivets are to go. I ma.y say the 
old oil off an oilston~ or hone, is the very 
best thing to mark with, as it makes a. black 
spot which is easily seen. Be careful to 
make the rivet holes exactly opposite each 
other. N ow take the drill, to which you 
have fastened an appropriate-sized bit (for 
a small plate you will, ot course, use a small 
gauge of wire and small bits i for a. larger 
plate, thicker wire, and proportionate-sized 
b it) ; take one of the pieces of the plate, and 
having broken the glaze, either with the 
diamond or a. steel drill set in a handle and 
sharpcpecl on a hone, grnsp the wood handle 
of the drill with the thumb and fi rst finger 
on the left side of the steel rod, and the 
second n.ncl third fingers on the other side i 
twist the tape round the rod, as in 
Firr. 3 · press slightly, when it will uncoil, 
and, by raising the hand at the proper 
moment, coil in the opposite direction. It 
will, perhn.ps, n?t be ea~y at. first to get a 
continuous mot10n, but 1t w1ll soon come. 
It is a. similar action to the treadle of a 
lathe, only performed with the hand instead 
of the foot. Practise at first without the 
bit upon a piece of wood. Drill as deep ~ 
the article will allow, using plenty of. oil. 
Having drilled all the holes. m one ptece, 
proceed in the same way wtth the other; 
then take some of the prepared wire, and turn 
down at right angles with the nippers one 
end about 1

1
11 in. or ~ in., according to the 

depth of your holes, keeping t~e.fiat side of 
the wire underneath ; place tbts m one hole, 
and carefully mark where the bend ought 
to come · cut off. and turn down the other 
end. Wlten you'ha.ve finished all the rivets, 
proceed to fix, when, i~ proper~y m.ade.,. theft 
ought to fit tightly ; m fact, ~t wlll oe .a 
the better if they require a shght tap wtth 
a small hammer, but see to it that no~e of 
the ends are so long as to prevent the nvets 
lying flat on the plate. . . 

Mix a little plaster of Pans wtth water, 
and fill up all the holes, and also the cl'!lcks, 
if there be any. . 

The plate is now completed, and, 1f C!lre­
fully done, will hardly show upon the. r1ght 
side, and also be very strong, and, 1f re­
quired will stand everyday usage for a 
consid~rable time. 

Some, perhaps, will be g~ad to know 
where to buy the diamond btts and other 
materials · in that case, I can strongly re­
commend' Mr. E. Claxton, To~er Street, 
Kin~'s Lypn. Ev.erytbin~ reqUired can b~: 
obtamed of him, and he 1S very reasona 
in his charges. 

• 
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CANOE BUILDING IN WOOD. 
BY AN OLD OARSMAN. 

V .ARtOUS ?![ODES OF BUILDING- T BIHER-TOOLS­
RoB Roy CANOE-SHEEB BODY .AND H.\.LF 
BREADTH P w\.NS. 

EVERY man should be able to build his own 
canoe as well as paddle it, and with this 

Fig. 1. 

Fig. 5. 

Fig. 8. 
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Fig. 2. 

CA.!-tOE BUILDING Il.V WOOD . 

nails, though copper is by far the best ; and 
when the p1anking is all in place, the timbers 
are fitted in, nailed, and ?'OU,!Jii.ecl in their 
places. Before nailing, the under plank is 
chamfered ofl' at an angle to allow the plank 
when nailed to take its proper curve. 

Cm·vet Building (Fig. 2).- In this the 
planks are fitted edge to edge 1tpon the 
timbers, which have been fitted in their 

Fig. 3 A . 

• 

5 
wide and from .t in. to i- in. thick, are placed 
along the inside of the joint in the planks, 
when they are nailed to both edges of the 
two planks and the nails clcnchccl inside, 
the nails being driven from the outside; but 
to ensure a tight j0int, lengths of linen or 
calico running the entire length of the joint 
in the planks are laid on and well vamished 
or painted, so that they cover the enti re 

Fig. ·l:. 
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Fig. G. : 

Fig. 3. 
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Fig. 9. 
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Fig. 10. 

:Fig. 1.-0ha.mfer of Inner Plank to take next Plank. Fig. 2.-Ca.rvel Building. Fig. 3.-Planks screwed or nailed to Rlband. Fig. 3 A.-Frames and 
Ribands 1n place for Riband Carve! Building. Fig. 3 B.-Frame or Mould cut to take Ribands. Fig. 4.-Dowel Building. Fig. 5.- Dtagona.l , 
Building. :Fig. 6.-Welghta for DraWing. Fig. 7.-Spline held 1n place by Weights. Fig. 8. - Midship Cross Section showing Coamings of Well 
Fig. 9.- Rob Roy Canoe : Sheer Plan . :Fig. 10.-Deck Plan, shoWing places of Timbers for support of Deck. . 

t: yicw the following remarks are penned, aud 
1n the hope that numerous men will con­
struct and navigate their own cmft. 

There are several methods of canoe build­
ing : i.e., clincher, carve!, r iband carve! 
dowel, and diagonal, each of which has it~ 

.11 . met·its for the usual pmposes to which the 
<f boat when constructed is t o be fl.Ut. 

qtinclter or CLincl~ B11il(t (fig. 1). - In 
U · th ll! the plank!:! a re nailed edge to edrre 
•11 each overlapping tlte other some half in~b: 
16 and t hen fixed with copper or other metal 

places before, and when perfectly secure 
they are caulked in some way or other to 
make them watertight : some are puttied, 
some have cotton or oaknm riven between 
t.he planks, others havo white lenJ only, or 
a thin sheet of indin.rubbet· so that a tight 
seam may be ensured. 

Ritmnrl Carvet ( Figs. :3, 3 A, and 3u).-In 
this method of building the planks u,re 
tacked on to the building moulds edge to 
edge and closely fitted, then ribands of clenn 
straight-grained oak, chestnut, or cedar, 1-:} in. 

under side of the rilJand or batten. The 
result of this plan, when finished, is a very 
neat strong joint with an almost perfectly 
smooth outer sm·face ; when all the planks 
and ribands are fitted in and nailed, the 
timbers are fi tted a,nd nailed in ; these tim­
bet·s should be about t in. on tho side by 
:: in. moulded. · 

.Dowel B u·ilcl·ing (Fig. 4).-This is used 
where thicker platl.king is required, and is 
done much the same as ca.rvel, ina-smuch a:s 
the planks are fitted edge to edge, but as 

' 
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succeeding planks are fitted, nails are 
driven through the phnks from tl-.e upper 
edge into the plank benea-th, but each 
should be driven dia.'J'>nally, in a dif­
ferent direction to that before it; of course 
long nails are required for this plan. and 
when the skin is completely formed the 
timbers are fitted in ; generally they are 
simple lengths of wood, or battens which 
have been steamed, and a.rc forced into place 
and nailed there. When they dry they are 
verr, strong, as the grain is continuous n~1d 
easlly takes the strain. 

.DiagonallJ1.tildin.'l (Fiz. 5).-In this the 
:planks are laid in two tlncknesses, the fir~t 
from the keel to the gunwale at an angle of 
about 45°, the next across it at an angle, or 
else longitudinally, over the moulds ; the 
outer skin is nailed to the inner skin with 
nails at each corner, where they cross each 
other ; the best-looking work is with the 
outer skin longitudinal, but the strongest is 
when both skins are diarronal. 

Oak.-Having decided on the method of 
planking you intend adopting, you should 
next d etermine on the wood you intend 
employing, as some kinds are so much 
heavier than others, and for a canoe would 
be too cumbersome. Undoubte.dly oak is 
the best for all purposes, knocking u.bout in 
foreign countries or our own coasts ; but 
when weight is an object, a lighter wood 
should be used. Below is given a table of 
the weights of various woods, a cubic foot of 
each kind having been carefully weighed :­
Spanish mahogany,· 55 lbs. ; oak, fiO lbs. ; 
H onduras mahogany, 40 lbs. ; yellow deal, 
33lbs. ; cedar, 30 lbs. Therefore a canoe 
built of oak would be about half as much 
heavier than one built of cedat·: a very im­
portant difference in a day's paddle or long 
JOUrn~y. 

Geda1·.-This wood is very apt to split 
when m uch exposed to the hot sun, is a very 
n ice-looking light wood, easily worked, and 
for ID?St purposes is fo~md snfiic!cntlystrong; 
but if the canoe bmlt of thts wood gets 
a~round on a rock or a sna~, in all probn­
btlity the plank will be split by the mere 
efforts to get her off, causing motion 
which will do the damage. In selecting this 
wood fot· a canoe it should be entirely free 
from knots and shakes, though small sound 
knots will not do much harm. 

R ed pine is a wood, hard, heavy, and full 
of tw·pentine, and thou"'h not often used in 
light ooats, it is very dur-able if the wood 
h a!'! been carefully selected so a.s to be sound 
and straight in the grain; occasionally 
fi shing and ships' boats are built of this 
wood, and with very good resttlts. 

Yello'w pine, or spruce, is sometimes used 
for canoe building, but is far more com­
monly used. for the spars and .Pa~dles, being 
both very hght and strong; 1t 1s also close 
~ained and quite free from knots. If on a 
JOUrne.y with your mast ~p you come in con­
tact Wlth a tree, bridge, or other obstruction 
the spruce mast will break short off at th~ 
deck, without burstinrr it and the beams 
carlings, etc., all t o ~mash, which would 
certainly he, the ca.se with any other hat·d 
and tough wood. 

!1 ondu1·as ?nalwga.ny is a good wood, 
bemg strong, hard, and handsome · it is 
neo.rly.eve.dasti!la, a~ ~ardly any inse~ts will 
touch 1t ; m wetglJ t 1t ts about a sixth lighter 
than oak, though Spanish mahogany is 
rather heavier. 

Spanislt cltestnut is often used for timber 
of cano~s, being hard, stro!lg, a.nd capable 
? f standl_l1g shocks and strams, and is long 
m decaymg. 

B irch is a very useful wood for light 

CANOE B uiLDING IN WooD. 

work and st r&ngt.h combined, such as in 
beams, timbers, carlings, coamings, or in 
such positions. 

A~l~ is another most necessary wood for 
canoe building, as it is the Yery best thing 
you can get for coa.mings to the hatches, for 
rubbing pieces or bilge keels, or for wales 
round the vessel; sometimes it has been used 
for s tem and stern posts. 

ToOLS R EQUtmm FOR Butr.O!NG A BOAT OR 
UANO~: Wl'l'U. 

Planes. 
.Tack, smoothing. rab­

bet., pair of match,round 
sole, bends. 

Chisels. 
Firmer, m ortise , and 

others of Yul'ious widths 
and sizes. 

Snws. 
Rip, po,nel, tenon, corn­

puss (tine), hnck. 
Gouye3 of Va1'ious 

Stzcs. 
Draw kni\'CS, spoke­

shaves. mallets, hum­
m ers of var!ons weig-hts. 

Bits. 
Brnce o,nd sets of quill 

centre ann American, 
from 1 in. downwards. 

Gimlets, rose, coun­
tcr·sinks, u drh·cr nnd 
b1·ouch, Archimedean 
drills, scra.pcrs, brnd­
n w Is, screw eo m put=<s, 
nd:~.c. axe, hntchet, c halk 
line and chnlk, punche$, 
pincers, rooviug-iron, 

nippers. hnnd- vice, o. 
s111ull hnndy nnYil, 2 
fr .. . rule, a s teel roll-up 
measure with sco.le mar­
ked on it. 'l'his is Yery 
u~cful fo1· m ensuring the 
bilge of the boat. 
Compnss and square, 
st might-edge. cramps, 
both of wood and iron, 
for holding- the planks 
in place wl1ilst fitting 
nnd nailing, a work 
bench tlttccl with a. 
powerful vice-or a 
substitute mn.y be made 
with u plunk 2 to 4 in. 
thick by !J to 12 in. wide 
by 12 to 18 ft. long, 
screwed to three strong 
trest les of the same 
height.. A long bench 
of this kind is exceed· 
ingly useful for planing 
u p t.hc plunks on. 

All tools should be 
kept Ycry sharp, o.nd if 
a plane or saw is rusty 
or dirty, chalk it. 

The old Rob Uoy canoe appears the best 
kind for an amateur to construct, that being 
the original of all our canoes; then when 
well advanced in the management of a 
Rob Roy, the amateur may proceed to con­
struct any of the other varieties, such as a 
Uingleadcr (single or double), a Nautilus, a 
Pearl, a Mersey or Humber, Canadian or 
American ca.noe, various sort.8 of which are 
used for padd ling, paddling and sailing, or 
simply for sailing; some travelling canoes 
are used for sleeping on board, being pro­
vided with tents for the purpose, but a man 
had better begin at the commencement, and 
thus cannot do better than build a pure 
Hnb Roy, the measurements of which are 
14ft. in length, 28 in. in width, and 9 in. in 
depth from keel to deck amidships, but the 
best guide for the depth is the length of the 
foot, as when under the deck th ere should 
be sufficient room for the foot to turn easily, 
otherwise the toe and heel may get firmly 
set fast, which would be a source of the 
greatest danger in case of a turn over, as a 
man could hardly extricate himself from 
such a position when in the water; at least a 
foot in the clear is the best depth to adopt. 
A Rob Roy canoe when complete for use 
should not weigh more than from 60 to 'iO 
pounds; some are much lighter than this 
when built expressly for lightness, but 70 
pounds is not too much for an average man 
to manage, and cany round any gate or lock 
he may meet with, and if grass has to be 
crossed it is very easy to drag the canoe over 
it by the painter. 

Having decided on the class of canoe you 
intend building, you must proceed to make 
drawings of the design, which is supposed 
to be for a Rob R oy. 

To do this you must procure a drawing 
board, about 24 in., some drawing pins, a 
sheet of cartridge paper, a pair of dividers, 
a T square~ a 2 ft. rule with iths and foths 
in. markea, a scale divided from t in. to 
the foot up to 2 in. (this may be on the edge 
of a parallel rule), some curves of various 
shapes, which you can easily make yourself 
of sycamore, pear, mahogany, or other 
wood, splines or battens, of same woods, 
or deal, with which to put in the water 

, 
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lines or other longitudinal lines and three 
or four '~eights (Fig. G), which' can easily 
be cast 1.n lead from a pa~tern of your 
own makmg, and be shod wtth some bard 
wood screwed firmly to the lead with three 
screws, the point having a small notch in it 
to take the spline, as shown in .Fig. 6 
In using the splines, one is placed on th~ 
spot where the line starts from and a, 
wci~ht is rested on i t; it is then b~nt so as 
to mtersect the next point, when it ia 
secured by another weight, and so on to the 
en~l (as in Fig. 'i), where the spline is 
adJUSted so. as to e~actl~ touch the points 
through wluch the lme w1ll go; a pencil or 
drawin~ pen with Indian ink is run along 
it, makmr• the desired line. 

Every design for a canoe or other vessel 
always consists of three separate plans 
neither of which can be ·worked fro~ 
unless in conjunction with the other, nod 
each must be so correctly drawn that every 
part of the three plans must conespond 
exactly wi th each other. These three 
plans are known as the sheer, body, and 
half-breadth plans. T he longitndinal ver­
tical section shows the outline of the length 
of the boat, and is known as the sheer 
plan (Fig. 9) ; the vertical cross-section at 
various distances along the sheer plan is 
known as the body plan ; the longitudinal 
transverse section of the canoe at the deck 
line, the water line, and other positions 
parallel to the water line is called the llalf­
breadth plan. 
It is not necessary here to enter into too 

many technicalities. but to proceed with a 
description of making the design for a Rob 
Roy canoe. The commencement is made 
by drawing in the sheer plan (Fig. 9), which 
contains t he length, depth, sheer, and outline 
in general of the canoe. The load water line 
is first marked on the plan ; the length the 
canoe is intended to be is then marked off 
to scale on this load water line, and from it 
the intended free board at the lowest point 
amidships ; the height of the stem and 
sternpost is marked off, and from these 
points the sheer is marked in by a spline or 
batten touching each of these three points; 
you next determine the depth your canoe is 
to be : this must be measured from the top 
of the gunwale to the top of the keel, and 
then a line is put in below this to show the 
full draught of water to the under side of 
the keel band. Y on ca.n if you like put in 
other lines to show the difl'erent water lines 
at different depths of immersion. The 
sheer plan being com pleted, you comrpeoce 
on the body phm, the paper being of suffi­
cient size to admit its being drawn on one 
side of it. To be~in with, draw a perpen­
dicular line, which is the dividing line 
between the fore and aft sections: the largest 
is the miclship section, which is in general 
about midway between the stern and stern­
posts, but sometimes it is some space aft 
of the exact midships, and in gen~rnl sboul.d 
be so, as the weight of a mans body IS 

usually in the after part of a cilnoc, and 
then there should be the greatest power of 
floatation or breadth to support the cargo, 
i.e., the ~reatest area. , 

The ltne of greatest draught should be 
drawn in from the same plan, and the 
intended thickness of the keel should a.lso 
be put in ; the beam, both on water line 
and deck can now be put in with the curves, 
t he mid~hip section (Fig. 8) having been 
decid ed on ; the breadth of beam at J~e 
watel· line and on deck must be marke m 
~vitp. curves or splines, bearing i.n mind t!ht 
1t lS only necessary to draw m half the . 
fore breadths on one side and half e 

I 
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after breadths on the other : these nre best 
put in by pricking them off on the perpen­
dicular lines with dividers. 

Having finished the sheer and body plnn;;;, 
the next thing to do is to draw in half the 
half-breadth plan : this is done by drawing 
two perpendicular lines to represent the 
total len~th of the vessel over all, taking 
the length from the sheer plan, the half 
breadth being placed exa.ctly under it. The 
place of the mtdship section (Fig. 8) having 
been decided on, usually somewhat aft of the 
exact midships, it is drawn from the sheer 
plan right down through the sheer plan to 
the middle of the base line of the half­
breadth plan. You can also mark in ns 
many other sections as may be thought 
necessary; the deck line can now be run in 
with a spline, the beam being taken from 
the body plan; next you mark off with 
the dividers the distances of various bow 
and stern sections on the deck line, and run 
them in with a spline ; you can then mark off 
the water l ines on the half-breadth plan from 
the body plan, and having these points all 
shown, take a spline, and making it touch 
all the positions shown, .draw in the cm·ye:,;. 

It is not necessary to enter into too mnny 
t echnicalities in the design for a cnnoe, as 
these can be ascertained from most books 
ou boat and yacht build in~ if one wishes to 
~onstruct larger and more Important vessels, 
where much fP'eater exactitude is requirell, 
but what is gtven abo,·e is quite s utficient 
to enable an amateur to build a simple Rob 
Roy canoe. ___ ... .,._ __ 

JIIVES A~D OTUER APL\.RU.~ 
A.PPLL\.NCES. 

BY APIS. 

INTRooucTxo::-r -ADBOTT's MA KESliiFT 
HIYE. 

I BA YE been asked to write simple nnd com­
prehensive instructious as to the manufac­
ture of those appliances for bee-keeping 
which can be made at home by a man of 
ordinary mechanical skill. I may, there­
fore, explain at once that my aim in the 
following pages will be to make thin~s ns 
simple as possible, so that they will be 
understood by all. At the same time, I will 
endeavour to show the principles which 
govem things, so that any person can do 
that which is most suitable to his own 
pocket and requirements. 

Bee-keeping has now become a science­
or, more properly, a science anJ art com­
binecl. The bee master is a king amongst 
his tiny subjects, as absolute as the Cznr of 
Russia or the Shah of Per:;ia-far more 
absolute, indeed, than the most despotic 
monarch would ever dare t o be among men. 
He regulates the n.O'nin~ of their houf'eh oltl, 
arranges their marriages, the strength of 
their forces, the proportion of males to 
females, their comfort in summer and in 
winter. He partakes of the fru its of th<:ir 
labour, nml causes them to procure far more 
honey than their natural instinct would 
prompt. 

All these power:;;, and several others, are 
due to the invention and perfection of the 
bar-framed hives. 

. I suppose in the early ages of the world's 
htst:ory a savage of more than ordinary in­
telligence must have had his curiosity 
aroused by seeing numerous buzzing insects 
~nter the hol1ow trunk of some decayed tree. 
He may have hecn induced to exnmine 
the tree more clo~ely, perhaps to split it 
open with his 11tooe axe. If the reception 
he cot wu not too warm, he would have 

• 

been amply repaid for his trouble by obtain­
ing his tirst taste of honey, which, after the 
mu.nner of savages, he woulu surely pro­
nounce "Good." 

But his stock of this delicious food would 
depend on chance discoveries in the forest. 
and accordingly, when he sn.w a cluster of 
bees clinging on to some branch ot· tree, he 
would be tempted to imprison them-per­
haps in his hat, if he had one, which appears 
likely to be the origin of the straw skep. 
This method of keeping bees was developec..l, 
and became almost universa l until quite re­
cently. Then science steppcu in, nnd cn.l­
culated thnt from t en to twenty pounds of 
honey were con~nmcd by th e bees in mnnu­
factming one pounJ of wax, and as honey 
and wax were about the same price then, it 
was evidently a loss of nbout two thousa11d 
per cent. to the bee- keeper. The idea 
struck somebody that if he ga'"e the bees 
a lump of wax, they might be induced to 
utilise that and s~ve the honey, but they 
would not touch It. Then he thought of 
reducing the wax to thin sheets, but the 
bees would not touch it even in that con­
dition. The next step was to impress the 
founda tion of the cells upon the sheet of 
wax. and the bees were found to take 
kindly to it in this condition, to draw it out 
into perfect combs for brood and honey. 
The modern bee-keeper, therefore, supplies 
his bees with sheets of ccJmb foundation 
which can be pmclvu;cll a t a cheap rn.te, and 
will sn.ve at least ten times its cost. 

One of the n.dvantages of the movable 
frame hive is the facility with which comb 
foundn.tion can be fixed in it, but it is only 
a minor advantage, for with a little manage­
ment foundation can be fixed in almost any 
hive. The principn.l is the ease with which 
a ll the comos and th e health ancl condition 
of the inmates cn.n be examined. 

It is sometimes found that the queen of a 
colony hn.'i got lost by some means, and if 
tbere are no eggs or very young Inn-a~ with 
which to make a new queen, the fate of the 
colony is doomed except n. new queen is 
provided, and the bee-keepct· could scarcely 
ascertain the loss of the l~Ueen were he to 
use the ordinary skep htves. Again, to­
wards winter some colonies have more than 
enough store~, while others, if le ft to them 
selves, would die of starnt.tion before the 
Rpring came. But the bee-keeper ::w erts 
that catastrophe by giving to the weak ones 
!'ome of the supcl'liuou~ stores of the others. 
This shows not alone t he arlvantngc of the 
movable frame hive, b11t the neces:-. ity of 
hn.ving all th e frames in nn apiary inter­
changeahle. ::iometimcs we obtn.in stocks 
from otlu~r apiaries, which, if their fmmes 
we1·e not 1-i ttetl to om hi ,·cs, " ·ould reduce 
their vn.luc ronsidcmhly. All this points 
to the fact that there shonld be a standard 
size of fn\me used throughout the rountry. 

The British Bee-Keepers' Association has 
recommended ns a. standartl, frames 14 in. 
long and 8.~ in. deep, the top bnr being 17 in. 
long, ~ in.- thick, nnd i in. wide; the sides 
t in. tllick a ntl ~ in. wide ; and the bottom 
A in. thick, the width being a.bout ~ in. 

These a rc the sizes recommended by the 
Association, but the important thing is the 
external dimensions of the frnmes, and the 
thickness of the stuff of which they are 
made is immaterial - within limits, of 
co?rse. I always make the. top bars ! in. 
thiCk, and the stdes nearly i m., the bottom 
being t in. 

Fig. 1 is a fully-dimensioned diagram of 
a frame that is now before me, which I 
can recommend as being ensily made and 
thoroughly efficient. 'l'he external dimen-

sions nre those recommended by the Asso­
ciation, but the wood is somewhat stouter, 
as I find it much easier to put together than 
when it is very fragile. The frame is hung 
from the sides of the hi,-e by the extending 
lugs of the top bar. A few more data, and 
wo can proceed to the construction of our 
first hive. It bas been found out that bees 
build their combs i in. thick, and that they 
require a space of about -}in. at each side 
of them to mo,·e about in. 'rhis would ' 
make it requisite to allow 1~ in. for each 
comb or frame. A little more, howc~er, is 
generally allowed-v~ .• 1~ in. slack, or, to 
be more accurate, l ·d'o m. 

The internal dimensions of our hive are, 
therefore, fixed for us : 8} in. deep, thus 
allowing thP. thickness of the top bar under 
the frames for the bees to move about in ; 
14.1,. in. long, which allows i in. at each end 
of-the frames for the passage of the bees · 
and 1f0 in. wide for every frame we intend 
to use. The general number of frames em­
ployed is ten, which, with two dummies of 
equal thickness, would be twelve. 1-fo in. 
multiplied by 12 would give us, S•lY, 17t in. ; 
therefore the dimensions of our hive inside 
will be 14~ in. x 17t in. x 8~ in . I may re­
mark that the ordinary 9-in. boards come in 
very handy in the construction of hives. 

A few more particulars must be kept in 
mind. If a space much larger than a quarter 
of an inch is left in the hive, the bees will 
be~in to build comb in it, and if smaller 
chmks are left, they will stop them up with 
a glutinous substance, called propohs, ob­
tained from some trees ; and this is not 
alone messy, but it wastes the time which 
the bees might employ in collecting honey. 
If any parts of the hive have to be moved­
e.fJ. the frames 01· .dummies-their contact 
with the fixed p ortiOns should be as small 
as possible-mere lines, if practicable, for 
this will prevent them being stuck firmly 
with the propolis. 

If any person tries to fasten the ed~e of a. 
thin ruler to a piece of board with gme he 
will have a practical illustration of the diffi­
culty of fastening two small surfaces to­
gether with a sticky substance. Other re­
quirl!ments will suggest themselves as we 
proceed ; for the present I will J?asS on, as I 
can imagine some to be impatient at this 
long preamble. 

'i'he ~l'ools req1t1>red for Hive Building 
will vary vet·y considerably with the talent 
nnd power of accommodation of the work­
man. I have seen a man do nicer and 
better work with a jack plane and saw, with 
hammer and square, than another could do 
with a whole shopful of tools. 

-

A fairly complete set would include the 
following items: jack, smoothing, and trying 
planes ; shootin~ board ; hand and tenon 
saws; square, 9 m. long; two chisels, 1 in. 
and t in. ; markinq gauge; hammer, awls, 
screwdriver, and rule. 

This is not a very extensive kit, and yet I 
think I have mentioned everything that is ~­
absolutely necessary. In the course of this . 
series I hope to describe a few more tools 
ancl appliances including a circular saw, 
which, if not absolutely necessary, comes ns 
nenr being so as anythinq copld possibly he. 

The first hive I will aescribe is a modi­
fication of 

AnnoTT's MAKESmFT HIVE. 

It consists of a box 14t in. long, I7t in. wide, 
and with the long sides 8l in. deep, while 
the others are 9 in. deep, all inside measure­
ments. To make it, procure 7ft. of wdod 
9 in. wide. Yellow pine is undoubtedly the 
best wood for hive making, but red deal, or 

• 
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even white deal, would stand a long time, if 
dry and well painted. The thickness of the 
wood used may vary, but, as a general rule, i in. planed which will then mei.lsure about 
-&-in., may be employed f<?r most. parts of 
liives, except where otherwise spectfied. 

The seven feet of wood being planed, a 
length of 35t in. may be cut off; o~e edn-o of 
this is then shot true with the trymg plane, 
and bevelled to an angle of abou~ -1?, 0

, 
leaving about an eighth flat, as seen m 1~ tg. 

remaining nails, four or five at each corner, 
may be added. 

As the inside width corresponds with the 
lines pencilled out, it will be 1·U in., just 
right to suit the frames. If the ends of the 
short p ieces be now smoothed otf on a level 
with the sides, the hive may be considered 
complete ; but one thing is evidently want­
ing yet : t here is nothing to prevent the 
frames from touching one side nnd being 
half a.n inch from the othm· side of the box. 

~vill confine the top bar, and keep the frame 
111 place exactly a quarter of an inch from 
each inner surfo.ce of the hive. 

To any bee-keeper this hive is only a 
makeshift, as it is properly called but it 
possesses over the ordinary skep the enor­
mous advantage of movable _combs, and the 
frames are of the standard Size. It is sup­
posed to sit on a board for a bottom and to 
be covered with the quilt, with a b'oard or 
waterproof cloth t o keep out the rain. It 2. Then set the gauge 

to 8!- in., and mark 
a line on the board 
that distar.ce from the 
bevelled edge. Run 
the saw n little outside 
the mark, and with 
the trying plane true 
the ed~e square to 
the surface until the 
mark is reached. Cut 
the piece into two, 
each 1i} in. long, and 
lay one over the other, 
having the bevels out. 
If the pieces are placed 
exactly over one an­
other, the edges will 
be found to coincide ; 
but, except the square 
was true and the saw­
ing carefully done, the 

1<-------------- --- - -- ~~N-- - - ----17 "- ----------- -4 ----------- --- - -->1 
would scarcely, how­
ever, be used for any' 

'length of time, its 
chief function being 
to hold a swarru un­
til a proper hive was 
prepared. 
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1 have not described 
how the frames can 
be made, postponing 
that to a later date. 
For the present the 
beginner might pur­
chase half a dozen 
frames for a shilling, 
which will start him, 
and give him an idea. 
of how they ought to 
look. 
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In my next paper I 
will show how to 
make a comfortable 

doub le-walled hive, with roof and all the 
necessit ies for a prosperous stock. 
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• - -"'- .. L-..1 Fig . 1.-Frame fully dimensioned. Fig. 2.-Long Side of Makeshift Hlve : section. 

ends will not be exactly even. The pieces 
should therefore be clamped together, if 
necessary, with two screws passing t hrough 
them, and the ends shot at right a n.:dcs 
to the sides and surfaces with the trying 
plane and shooting board. The pieces will 
now, probably, be only 17 ~ in. long, bnt 
if they are longer it makes no matter ; 
they may be taken a.c;under and the screw­
holes plugged, either now or afterwards, 
with wooden plugs glued in. 

The remainder of the board, measuring a. 
little more than 4 ft.1 may have its edges 
now shot, and two pteces, each measuring 
16 in., cut from it. One 
of these may now 
have a space cut fot· 
a doorway 4 in. at 
each side of the centre 
and ~in. high, making 
t he doorway thus 8 in. 
long and a in. high. ~ 

Fig. 4.-Abbott's Ma.keshift Hive shown with Frames, 
but without Stops for Ends : the Door is inside. 

~~ ;; -\fiJ 
• 
I ,n. 
I I 

I I 

I : 
I I 
I I 
I I 
I r 

~. \ C\1 :: \. C\1 Q) _, 

DESIGN FOR A CASE IN F RETWORK 
'fO HOLD NUi'lDERS OF "WORK." 

BY J. W. GL EESON-WHI'f E. 

J\ r:c;.WING·CASE to hold the current numbers 
of a serial work has many points that com­
mend it to people who admire order. When 
WoRK itself is cut open- not torn apart by 
tha,t worst of all paper-cutters, an open 

and more or less grimy 

~-s" s·' · ~e> ~e.., 
!< 

hand- it yields eight 
separate p'ieces, all be­
traying an impish ten­
dency to crease them­
selves, tear them-
selves, g rense them­
selves, and become Lines may now be 

drawn with the pencil 
and square 7t in. to­
war~s each side from 
the centre of these 

• I C1) 

1<- ---------------------14:.---------1----- -'-- ---- -:-:"::> 
t I 

generally dissipated 
and unlovely ·in ap­
pearance. '!'hen some 
are apt to fall out, and 

boards, thus having 
the lines 14! in. apart. 
With an awl bore holes 
a quarter of nu inch 
outside these lines, 
and the hive is ready 
to be nailed together. 

Bring the inside 
edges of the cods of 
the long pieces (having 
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Fig. 3.-Section through Hive, showing Frame in place and two Stops for Top Bar. 

even if not entirely 
lost, rarely again fi~d 
their proper place m 
the ordered sequence 
of its pages. 'l'o those 
who frequently refer to 
"continued" articles, 
or a re bidden to look 
at the columns of pre· 
vious numbers for 
advice on the point the bevels tumecl out) to the pencil lines 

mll:'rked out on ~he short ones, and put a 
nall about the mtddle of each board, bein!;· 

• careful to have the lower edges of the 
· boards on the same level. The na ils used 

'h~ _, • t be cut joiners' brads, 1} in. 

This is prevented by having stops at each 
end, a.c; is shown in Fig. 3. F or these stops 
the remaining piece of board will come m 
useful. The top ba r is 3 in. longer than the 
frame. It, therefore, extends U in. at each 
side of it, or 1 t in. from the inner smface of 
the hive. As the side is ~ in. thick, it ex­
t ends ~ in. outside the outside surface of the 
hive. Accordingly, a strip that thickness 
a nd an inch wide is nailed to the edge of 
the hive, and another, which may be any 
thickness, an(l about 2 in. wide, is nailed 
over that again, so that t he end of the top 
bar a buts against it. This, at each side, 

under d iscussion, it is a great help. to 
speedy reference if the riGhtful numencal · 
order of the various pages IS faithfully kept 
intact. N ow, if the number be at oo~e 
carefully cut and placed under an. elasttc 
string in a portfolio or reo.dmg:case 
specia lly prepared for it, not only can tt be 
read with more plea.c;ure, but the parts are 
kept clean and uncreased for subsequent 
binding into volumes. People w~o borrow 
odd numbers are the worst enemtes of 
both to books and their owners. For 

• 

• 

lOd practice to anoint the ends of 
; with. white lead before they are 

as 1t preserves the wood and 
joint a lmost air-tight. Th~ box 
· be laid on a perfectly flat sm­
ked at across the top edges, to 
· it is in winding, and if not, the 

• 

the subscriber treats his purchase, -UI 
nothing to the way loaned books •• 

• 

I 

I 
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To wreak the utmost indignities upon a 
borrowed magazine is a savage ~port. of 
otherwise irreproachable peopl~. ~ts, beu~g 
a vice, is, as we said at the begmmng of th1s 
art icle, naturally old e~ou~h .to ~~ve b.ecome 
improved. I n t he " Phtlob1bhon of Rtehard 
de Bury (A.D. 1281-1345), he speak~ of cnr~­
less readers in the outspoken f:;>h1.on o~ lus 
day :-"You will, perhaps, s~e, h e w~1tes, 
"a stiff. necked youth loungmg slugg1s~ly 
in his study; while t he frost. pinches bu:n 
in winter t ime, oppressed w1th cold, h l3 
watery nose drops, nor does he take t l_1e 
trouble to wipe it with his h andkercJ;Uef ~1 ll 
it has moistened t he book beneath 1t m t h 
its vile dew." '' He distribut es innumerable 
straws in various places. H e is not ashamed 
to ent frui t and cheese over nn open book, 
and to transfer his empty cup from side t o 
side o,·er it; and because he has not his 
alms bag at band, be leaves the rest of the 
fragments on his book" But to quote the 
ghastly picture t he old Bishop of Durham 
sets forth is needless. In Morley's Shilling 
Library a reprint of his famous t reatise is 
obtainable, yet t hose who are likely t o buy 

• 

Fig. 2. - Construction 
or Back, showing 
Connection with 
sides. 

Fig. 3.-Section of Back 1n 
Line of Perforations for 
Strings. 

it will probably be the very ones who can 
re~d its scathing satire with innocent con-

• sc1ences. 
But to retum to the subject. In order to 

lenrl a helping hand to readers of WORK 

who buy their favourite serial in weekly 
numbers to keep it clean and without 
damage while in constant use at and after 
t~e date of publication, I have given in 
F1~. 1 a de_s1gn for a suitable and appro­
prtate case m fretwork, capable of boldina 
several numbers, and t his will be shortly 
follo,~·ed by a companion design for a 
blotttng·case, for the benefit of the nu­
mer~us fret sawyers wh<? have expressed 
a w1sh for such a des1gn. In making 
covers for books, or blotting.cases \vith fret­
work panels, the difficulty has been to con­
stru.ct a ne~t, yet strong, a rticle. On an 
I~dtat:t blottmg·case of sandal-wood inlaid 
wtth 1vory and silver, I observed a rather 
clever adaptation of joinery to book bindincr 
t hat may commend itself to rejlders of 
\YORK. Its covers were hinged to a solid 
p1e~e of wood, grooved a~ in F ig. 2. 

'l he back of this piece was rounded after 
~he manner of a. book; the whole middle of 
1ts back was that of the thickness of the two 
covers (plus the gt·?ove to receive the after 
conte~ts), each pla~n surface at either side of 
the satd grqove bemg the exact thickness of 
the covers. The panels were h inged in the 
usual way (!ls shown i.n Fig. 2), and thus 
~vere as lastmg as o~dmary cabinet work. 
r o keep the contents m plo.ce-iu the one I 
saw t~e porous paper used for blotting was 
made t?to a ~ook, and cemented to its place 
-elo.st1c st rmgs should be inserted. For 
a blotting-boo~, one · such would suffice 
but for a. readmg-ca.se, four to eight would 
• • 

probably be needed. I should suggest holes 
drilled carefully (as in Fig. 3) at the top 
and bottom of the solid back. Then tine 
elastic might be secured, as t here indicated, 
by means of the thi n wire- known as tlowcr 
wire-sold in penny reels. To pass the 
elastic itself through these holes is almost 
impossible, and appears clmm;y, e,·en if it 
can be managed, uut to secure the loopR of 
elastic with stitches (so to speak) of this fine 
wire is quite feasible. 

Although the panel design that is given 
here, as well as that which is yet to be 
given, are, for obvious reasons, represented 
without the wide margin of plain wood, 
essential ~dike to their appearance an<l 
t heir stability, it must not be forgotten 
that the uncut border is an absolutely in­
tegral part of the scheme. Whether for 
blotting·case or a reading cover fot· current 
numbers, the case should be at least a 
trifle larger than the whole page of Wom~: 
say an eighth to a. quarter of an inch extra 
all round. The plan of making the blot­
ting bookcase entirely of wood has been 
noticed above, but it will be a.s well to 
d escribe the usual methods. 

I n this case the panels a re ~imply orna­
mental additio:~s to an ordinary portfolio of 
card or millboard, with a joint of either 
leather or bookbinders' cloth. Fnll instruc­
tions to make these will be found on pages 
138-9, Vol. I., of this periodical. For such a 
purpose it were best to choose very thin wood: 
either the thin ' ' three-ply" sold fo r fret­
cutters, or a home-made substitute formed of 
two or three layers of thick veneer arranged 
with the grains crossing each other. This 
substance, an eighth of an inch thick at the 
most, will be strong enough for all its re­
quirements, antl neither clumsy when made 
up nor difticnlt to snw. I n such thin wood, 
at least two panels may be cut at one 
sawing, with average care to keep the saw 
blade perfectly vertical. A good method of 
s~curin~ ~ rigid substance . is to paste a 
p1ece of tlnck paper on both s1des, and Jay it 
under pressure between the two panels. 
After it is cut, a thin-bladed kn ife will split 
the paper itself, while the portion adhering 
to the upper surface of the lower panel is 
easily removed by damping it. Althonah 
t his cardboard foundatiOn is much le"'ss 
sturdy than the alternative described 
above, it is much easier to make, and less 
clumsy when finish ed, and, for a. blottino-­
book, pleasanter to use. I have blotting· 
cases made in this way that after ten years' 
use show little signs of wear, so in view of 
~he transitory nature of fretwork ~enerally 
1t may be held sufficient. The panels should 
be applied to the portfolio (previously 
covered with a suitable texture to contrast 
'veil with the wood). and left to dry under 
heavy pressure. 

As the alternative modes of manufacture 
have now been placed before the reader, t he 
one being to the mind of the writer better 
suited for a receptacle for weekly numbers 
and the other for a blotting-book, the would~ 
be maker mnst now be left to take his 
ch~,ice in tl~e matter of making. 

I he vanous processes of fret-cuttin<Y 
finishing, and the making of the portfoli;,~ 
~hemselves, being a.Irea.dy amply discussed 
m these pages, it will suffice to refer possible 
workers to \' ol. I . for any details that are 
by chance or design omitted here. 

For. all purposes such as these, where fret­
work 1s to be handled frequently and liable 
t~ . close examination, i t should be neatly 
fimshed, and the rough saw cuts polished 
smooth with a small fi le. 

The whole cover should be lined with silk 

I 

or paper. 'While the colour is a matter of o 
ch_oice, yet for blotting-l?ook~, black staining, ~a 
wtlh n _subsequent poltsh, IS obviously the 1d: 
mo!it suttable. The lE:tters miaht in either tSL 

case be gilded if t.hr; taste of the maker ts:; 
pr~fcrs tl1em to be made more ap~arent. 

In place of a. drawing of the ti111shed case se 
for ,~·hich ro_om coul~ ill be_spared, it is hard b·l 
to gt Ye an 1dea of 1ts fimshed etrect but w 
that it is pl~asant enough I can vou~h by •tc. 
actual expenence. 

OUR GUIDE TO GOOD THIXGS. 

• • • Palm/re.~, manufacturers, ancf dealer3 generally are re- .~· 
CJ!IY!I~ed to send Jn-?spectuses, bill$, ttc., of their speciali- .f 
tres. 11l tools, mach\11CI'lJ, and u·orksilop a]lpliauus to the \I 
Etlrtor of WORK for notice in "Our Uni<le to Good no 
'J'hings." Jt is dceirable that specimen.s shottld be stnt )I 

f or exmniuati !ln a11d testing ill all ea.<!:$ 1L'htn this ea•~ 1!4 &\ 

clone tL'ithont incont'elt icnce. SJICCi1neiiS lh us uceived \, 
t t:ilt 1u: rc/ur llfll at the earlit st opportunity. Jt 11WSL be ~· 
tHid t r $/flntl that ct·crytldu!J v:ltich i.s noticed is 11 otiwt b 
on its 111crits onl y, nud that, as it i.s in. the ~•t·er of any 'i 
<?"t.tt·h o ~c•s llttst)ttl article/or sale to obtuitl 111Cit l ioJl oj '\: 
tL tn thu cle),(lrt111ent of WORK tcithout charge th• ~ 
11ol i~es git·en partuke in no 1L"Ul/ of the nature of adrer· 
t i.ulll t lit .:I. 

1.-Cuuncu's ' VALL DncollATou. 

I wrsu for a few moments t o call the attention J 

of the n :mdc1·s of '\VonK to the article and illus­
trations with which this, the first number of the 
second Yolnme, is commenced. T h e paper is 
descripth·e oi a new process for the decoration of 
the surfaces of walls and wood, and the en- : 
graYings by which it is accompanied exhibit very ' 
clearly some of the varied effects that may bo 
produced. It is aptly entitled "The '\V all Deco­
ration of the Future," and so it undoubtedly is . , 
by reason of its cheapness, the rapidity with 
which it ctm be done, and the beauty of its 
r,ppearance when finished, satisfying the eye in 
every respect by t he forms with which the sur · 
face is dirersitied and the colours with which it 
is endued, ranging from n. delicacy of tint to a 
richness nnu depth of tone that cannot be 6\11'· 

passed by !lny other preparation in the form of a 
pigment. The writer of the article has told his j 
readers whot it is, and how the work is done, and : 
it remains for me merdy to say that I haYe seen 
a house in the eoutb of London decorated by the : 
pr ocess from cellar to attic, nnd that I was, in 1 
e\'ery way, impressed and satisfied with what I : 

I 
saw . '\Vith regard to its cost, the painter who 
was at work in the house told me that a room in 
which we wer e standing-to paint which in oil 
colour would hn,·e cost about £:l-had been done 
in the course of abo'.lt six hours, t ho mnteriul 
used costing nbont lOd. Further, he took n piece 
of wood about 3ft. long and 15 in. wide, and in 
ten minutes he had mixed the material necessary 
for the work, painted the panel, and combed the 
surface with n graining-comb, pr oducing a corru· 
gntcd appearance, rich in effects of light and 
shade. .Further, he had only been acquainted 
with the process for three weeks, and yet had 
attnincd sutlicient facility in its use to work with 
thG confidence and mpidity that he then exhi· 
b ited. No amateur workman can fail t o CniTy it 
out well, much less any professional worker in 
paint or plaster; and I trust I ha Ye now sniu 
enough to occnsion renders in every town of tho 
United Kingdom to apply to " T he Chur ch 
:i\Innufacturing Company," 12i, Pomeroy Street, 
Hntcham, S.E., for specimens of the colours em- · 
ployed and sample tins of the "Wnll Decorator," 
or the cheaper "Alnhastine," and to try them for 
themselves under the instructions conveyed in 
the article to which I haYe already made r efer­
ence. I trust it mny p rove the means of making 
many n workman's dwelling more attractive as ll 
home, by the triple charm of colour, cleanliness, 
and help towards better san itation. 

2.-THE BniTANNIA CoMPA~Y's PATE!n' DovB­
TAII.INO ~fACIII':'lB. 

I n t he first volume of this mngazine J was 
enabled, by the courtesy of the Britannia Com· 
pany, to call atten tion to t he1r powerful pntent 
saw, and t o g ive a brief description of it, with an 

' 

• 
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by the saw. The clearance of the m ortises and 
the wood intervening between the pins must 
be effected in the usual manner with a chisel. 
The merit of the entire appliance lies in the pre­
sentation of the edges of the wood to the saw in 
such u. manner and in such a position that the 
saw kerfs, first in one direction nod then in the 
other, are made with such sure and certain rc~u­
larity of distance and direction, and perfect 
pal'1lllelism, that nn opemtor who is compara­
tively an unskilled hand c:m be cnnblrd to per­
form work which, if done by the h:md, must be 
the outcome of long practice combined wi~h the 
utmost care in execution. Tn£ EorTuK. 

SHOP: 
A CORN~R F OR T HOSE WHO W..L~T TO TALK IT. 

,_ 
NOTICE TO CORRESPOXDE::-\TS. 

•.• In coruequence of the (lreat press-u1·e 11pon the 
. " Shop" colmn1t.q of \\70RK. contributo1·.~ are 

r equested to be brief antt concise in all future 
questions a1ld 1·rplies. 

1• a~ring any of the "QuC$IiOII.$ suhmitlctl to C-orrc.~­
pondtnts," or in referring to anylltiTIIJ thot has ap­
peared in" Shop," writer! arc rr'JIIC$trtl to rl',(er to the 
number and JXI!/t of number of WORK i•~ 11•hidt the S1tb­
jt.eluncltr Cl)n.suvrotion appcarul, a nti to 9ice lht lrmc/ing 
of the para!lraph to wl~lrh rtfcrcnce is 111acle, a11d the 
initial., arul place or re3idena, or the 1l0m-{[(· Jdlllllt, of 
the 1eriter by whom the 'JIICSlior~ hru bcw asked or to 
whom. a reply hll.$ bttn alrt<Hly git·cn. .Ansrcers cannot 
~ git<ell to que3tious whicll do 11ot bror on subjects that 
fa irly come withi1ltht !COpe oj the Magazine. 

I .- LETTERS rno~t ConnEsPoxoEXTS. 

Saw Bammering.- T. 0. (Boot/c) writes to J. N. 
(Shrj)icltl) :-" I am very thankful for your kind 
offer on pnge 715. Vol. I. HcglLI·cling my la.te ques· 
tions in \VonK nbout saw hammering. I should like 
to know how to hammer a buckle anu n. twist from 
a hand-saw, and the dcsrription of the hammers 
for the job, and tl1eir weight. I might snr I hn.,·c 
an anvil. or, properly spc11king, n. lwunnCI'ei·'s nn;il. 
Please describe the ditl'crent etrcct 1 he various 
hammers havo on the plntc or on the saw." 

Band Saws.- A. X. E. (J\'otlin(Jitmn) writes:-" I 
have read the letters of A. H. r&orrier) on brnzing 
band saws in • Shop,' but I tltin k 1 lm 1·c 1 he a cl ntn­
tage with Duncan's mnch in e. Of cour'Sc 1 ha ,.c to use 
gas and he uses chnrcoal. etc. C. JJ. ~loninger. ::it. 
An ne \Vorks, Clerkcnwcll. tnnkcs a similat· machine 
to Dunean's, but I ha;e had no experience of it. 
Moninger's band sn.ws I have used. nnd 1 can re­
commend them as being of good quality." 

Varnish ea.-G. \V. D. ( Vcntno1·) sends the fol­
low~ng r ecipes in varnishes :-".d fine dear 'l:anti.<~h. 
-:p1ssolvc gu":l mastic with spirits of wine to the 
thickness required. Another fine clear varnish is 
made by dissolving gum mastic (bruised) in spirits 
of wine; thin down to the thickness required with 
V~nice turpentine; strain. A transpm·c11t va?'· 
m.sh.-Cum sandnrach. dis.soll'ed in.s.pil'its of wine; 
add Strasburg turpentine to the thtckn<'ss required 
for use; struin. .d pa]Jcr 1:arnisi!.-Venice tnr­
pe~~ine dissolve~ to the. thickness required with 
sp1r1ts of turpcntmo; stram. A white varrtish tor 
1uater-colo1tr drawing, maps, etc.- Cunnda balsam 
dissC?Ived with . not qni!e the e.ame qun!ltity of 
Vemce turpe~tme; strnm. Cabmet varmsh. -A 
fine elear vnrmsh. 3! oz. of gum mastic well <lis­
solved with 1 pint of naphtha, and strained through 
muslin.. A. useful varni:th.-2 oz. of gum scedltLC, 
well d!luted to the t lucknes!l required. Strain 
through fine muslin. A vet?'1tish once used 11Htntcd 
ao.ain.:-Steep well together a pint of tncthylnted 
spmts m alkanet root. shclluc. 2 oz. ; gum benzoin, 
2 oz.; gum thus, 2 oz. Dissolve these gums well 
together with the spirits by gentle heat, and st1·ain 
through muslin." 

A Useful Slze for Water Colours, Maps, 
;t?rl~t. et~.-G. W. D. (Ventnor\ sends the folluw­
mg :-" Ismglnss or gelntinc, well boilerl down is 
useful, ~ut parchment shal'ing1 

well boiled do\vn 
and stramed, when cold should oe a thin jelly. To 
prepare ~ater colours fo1· var1u'sltiny.-With flat 
01!-m~l-han· bru.cJ11 lightly s troke through once. be­
gmnmg at. the top ancl working downward. \ Vhen 
perfectly dry, nnothcr cont. working your brush 
more freely ; .when clry, If you ~il·c it the third 
your work wtll be attended with better results: 
The same brush, wash eel out. and dried will answer 
all purposes." ' 

A Paste to Keep from Sourlng.- G. W. D. 
( VentnC?rl recommends sul{nr of lerul. "Corrosive 
ot subhmato was formcrlr iulroduccd with paste 
when call~d on to repape1· on!' old thatched houses 
~o\'ered wrth ivy, etc., which gil·c such rcfu~e to 
msects and other vermin , ns a prcventil·e ngninst 
them. Both being acids moy nssist to prescl'l·e · 
but both nre poisons. Well dissol\·e n SJ10onfu{ 
of alum lpowdered) with smnll quantit:y of boiling 
water; allow this to cool. i\lix this w1th n. tublc­
spoonful-morc ot each, if required-of flour into a 
W!Jil ~ bea~en batter. Slowly (lour boiling water, 
etirnng till i t tu1·ns. If not successful, small quan-

SHOP. 

tity of cold wntcr in saucepan to keep ft•om burn­
ing your pas te, which slowly heat. Sltning nll the 
time until it becomes s litf. You will tben bnve a 
paste thnt will keep from souring." 

Folding Chalr R iveta. - To. P o. writes :-"H 
CAill:-IET i\L\KJ;R (Rnwten!Jfnll) has any ditliculty 
in gelling his folding chnir ril·cts nnd washers 
(proper bright and smooth ones. that will not rust 
or eut the wood so easily), if he will write to me (care 
of Editor), I shall be plrnscd to help him, knowing 
from nctunl experience how hnrd it is to get them. 
n.«. muny shops do not. keep the kinrl. e1·en ncnr 
where the foldin~ chnirs Ul'O mnde in thonsuncls. 
The rivets nrc nuont Jd. per lb.; washers I ~d. to 3d. 
pPr gross, nccordingo to size nml wci!.{bt. I hn vc 
mis lnid the exact ncldress, but expcet' to be in the 
n!'ighbourhood nr~nin soon: I will take note. If 
2 in. clcnr of hcncl will do him, I conld spnre 3 Clr 4 
lbs. or so, but they nrc just s lightly rus ting, being 
kept in n damp plnt·e.'' • · • 

Treatmen t of Cuts.-J. C. It. (l.on(lon. N. W.) 
Wl'iti'S :- "l\fJWICI'S Sl'CIIlS to hai'O 01·erlookecl t.he 
distinct stntement thnt. the l l'Catmcnt of cuts by 
French polish. nnrl u~>in~ pins to close the wounds, 
was olt'ercrl ns the bcs~ in cnscs of emergency. Glue, 
of which :i\fEDICTS SJwnks as if iL hud been pro­
posed hy me. i'l. of con r·se. to be conclemnerlns likclv 
to lend to blootl-poisonin~. Ho ~ivcs the re~ulo'r 
course of hosritnl proecuurc: nclmimble, but not 
alwny_s a\·nilahll' . .for·ty rc:1rs is my long .experi­
ence m eases of Rct·rous ncclllents. nnd their treat· 
m enl.when fnr away from a hospit.ul. \Vhcn near 
one. I have Rent lire men there 10 ha.ve thl.'ir wounds 
drcs.secl. Let some one who bus suffered bv the 
treatment. nnmecl for cmcr~cnt cases speak for him­
self, as to the harm or ~oocl resulting from the 
treatment which ~fiWtCt;S calls ·bad."' 

Printers· Inlt.-P ,\ltAFFI:-; (Cm·tlij)) writes:-"ln 
WunK. pu:;:e il:l. Vol. I., 1\PPO.'\rS some ,-cry strong 
remarks fl'Om ~f. D. C .. in reply to n. statement 
of H. L. R. nbont dtinning down printers' ink with 
pnrntlin. If ~1. D. C. cnnnot un1crstund bow to mix 
the two arl iclcs together so as to be nble to use the 
mixture, it is~ great pity thnt he should sneer at one 
who knows more than himself. .·\llow me, sir, to 
say, as n. working printer, that for rent'S past I have 
nc,·er userl anything else than paratlin for thinning 
down my ink. On a cold. frosty moming. when the 
rollers nnd ink s lab nro ns hard and smooth ns the 
ice outs ide. a drnp or two of pa.mnln on the slab 
puts :tU right, anrl in f11·o minutes I am nble to run 
the machine. If I wnnt to turn out n. poster 
quickly, nnd so tbnt the ink shnll not stick ono 
sheet. to another, n. few rlrops of pnmfi!n is the very 
bc'lt drier I cnn gort. If I htL\'O n JOb of colour work, 
with ink so still'lhnt I hA br1We1· will break almost 
hcfore mol'ing- it, pnt·nllin c1irco the dinlculty. In 
fn ct. sir. I consiclcr that the use of pamflin gives me 
about six or l!igh t hours per week more working 
time. As regards pos ter writing. I am not a prae­
!ieal.hnnd at that. but the principal poster writer 
m tins town. a man who wr1tes twelve to fourteen 
sheet hills for the tlwntrcs. etc., nlways fetches 
nway our em)lt:V ink tins of nil colours, and mixes 
the remains with pnraftin until he has it so thin 
that it is nlmost ns liquid os the paraffin i tself, and 
he uses nothin~r else with it, whilst his written 
posters are the lnlk of the town. He tells me that 
nothing bents pl'intcrs' ink well mixed with paraffin 
for poster wrttingo. .i\1. D. C. nsks what to mix 
with printers' ink to keep it from working stickier 
or leaving brush marks. I I'eply- pnrnmn." 

Cop ying Fretwork P atterns. - FRF:D (Ca77V 
brru:cll) writes:-" I have hit upon a. plan I think is 
very simple, nnd, what is more, you can make as 
many copies n'l you like. 'l'akc a piece of a n old 
round blind-roller, nncl ~lne two or three thick­
nesses o.f cloth round it, nnd put n. long nail in each 
enrl, wh1ch scn·es as n. handle. You now want. ink· 
this you can make with lampblack nnd s ize mixed 
togethe~ to thickness of n. thin paste. Put a little 
of your mk on n slab and roll your rolle1' o1·er it so 
ns to get the cloth covc1·ed with ink. \Vhen this is 
done, roll it over the piece of fretwork you have cut 
out and lny a pier.o of pu.pcr on it o.nd n1b it over 
lightly, and ron hn.vc nn exact copy. You cun t.nke 
off' thrl'O or fonr with once in kinl;' tl10 pattern I 
have done this for some months, and tlnd it very 
satisfactory. ·• 

About WORK.- H. A. D. (Trmbri<l{Tc) wt·itcs :­
•· .!<'or the encouragement of others. not only tu buy 
'\YO~K but also to carefu lly pcrus~ it from be­
gmulng to end, let me stnte bow 1t cnmo unex­
pectedlf to my assistance when I wished to help a 
young triond to mnko an electroscoptl. J<:ycry one 
who uoes not know how to handle gold leaf linds n 
difticulty in doing so; when you cut it, it sticks to 
U1e sciRsors; when you touch it., it sticks to your 
fingers, it ci·umples up, it twists about and goes 
everywhere but where you want it to. Such wn.s 
the experience of my youn.:: friend, and he turned 
to me ror nd vice. I immediately loo keel to my text 
books und found the usual instructions how to make 
an electroscope: · fn.sten two stl'ips of gold leaf.' etc., 
but no instr·uctions how to manipulate the gold leaf. 
But I was cct·tuin I hnd rend somewhere whnt I 
wanted to know, so I turned back to the early 
numbers of WORK, and at last came to No. 8, nncl 
on page ll~. Vol .• I I found whatl was in search of, 
• Gohl l,cnf and How to Use It.' Although it refers 
to gilding picture frn.mc!', etc., yet I founa whnt wns 
lacking in my electl·icn.l text books, and was able to 
help my young friend over his <lintculty. Had I 
onl.v rend, n'> some do, whnt :;oncel'Os my tmdc, I 
should have lost whnt wns at t ho moment most use· 
fulinformntion. So I would say to all workers, do 
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not turn away from WORK, even if you do notftnd i t 
touches upon your particular branch ot the trllde., 
for you may find as I did-useful information in a 
t.iJ? gh-cn for a trade which has little ill comm011 w1th your own." 

Wlre Thread Fret Saws.- W . E. C. (Wakt­
field) writes:-" I ha1·e been a subscriber to WoRe 
frolll the first, nnd I am Ycry much interested In 
f!'eLwork. _therl\foro hM·e noted .the inquiries tr0111 
lllnc to tune about the new wn·e fret saws. AI 
soon as I s.:.. ,.,. "our notice in \VORK I sent oil' at 
once to one of the {lCrsons mentioned for a sample 
dozen (7d. ). I recen·ed Utem in due course. and the 
tt·adesman from whom I ~ot them kindly intitnnted 
in his letter that if they diet not ~odvo satisfact ion he 
would exchange them for something else, buL I am 
afraid that if I sent them to him now he would 
object to do so. I have givlln them u. fair nnd dill­
~ent nnd careful trial, and nm now Rtrongly ot 
opinion that both the suws und the idea or the 
principle on which they nrc maclo ure worthless 
nnd I lh~d that it is ~imply impossible to cut tlne 
and dchcate work w1th them. I took the trouble 
lust night to cut you two samJ>lcs of fretwork, which 
I enclose for your opinion. The panel on tb(l right­
hand side is cut with the 11ow wire t.hreacl saw 
(N'o. 2). ancl that on the left with a No. 2 Star saw, 
tmd I think you will see there is no comparison in 
the quality of the two samples sent. I have sent 
nll the waste in the recesses just ns cut, so thnt 
you can better judge the work: and in doing the 
small bit of fret that. I send you I broke no less than 
six of the new wire saws, but the other (Star saw) 
was no worse. I cut the snmplo with a mucbine 
on the principle ot the Dritannia Company No. 8 
machine. I bought part o( tllc castings noel the 
working parts from them, and then made the 
machine myself. I enclose you photos of the 
machine, whereby you will see I hal'e made great 
changes in their machine, and improvctl it iu several 
pnrts. I n the first place, I cut nil t uo cn~tiJlgs, etc., 
away from the front of the saw, so as to leave a 
clear course for getting the saws in nnd out; mndo 
the table on an entirely dill'ercnt principle; re· 
ve1'Sed the tightening screw from bottom to top; nt 
far end of saw I made a new cam nnd dril·er; 
nnd gnl'e the saw a much longer stroke and sc,·ernl 
smnller impro,·cments. And I ba1·e no hesitation 
in saying that there is no machine in the mnrket to 
equul it in freedom of working. ease in running, and 
the quality of its work. I omit tcd to say that the 
saws are too thickhwhich w ould prevent fine work 
being done with t em, and Utnt they arc liable to 
run lo either side in cutting.'' [It is clenr f1·om your 
experience and specimen of f1·et cutting- sent that 
the ordinary fret sn ws nrc better for fret cutting 
than the wire thread fret saws, for the I'cnson that 
the former cut in ono direction only, I he latter rasp­
ing the wood away on cithct· side of the snw us it 
goes through it, n.s well a.s making the saw cut. 
Your adapt.ution of the fret machine nppcnrs from 
the photos sent to be ingenious aud useful. I cannot 
engrave them. but if you like to write a puper on 
npprovnl, showing the improvements you hn\'e 
made, '"ith illustrative diagrams, I will consider it 
with a view to publicatiou.-Eo.] 

Saw Bammerlng.-.T. \~·- \ V. (Hull) wl'ites :-"I 
see on page i15, Vol. L , thatJ. N. (Sitef)icld) promises 
to gi vc a ny information on saw hammering that any 
of us would like. I am a circular sn.wyer by trade, 
but got lamed lo~t June, and now having ~ot.to work, 
they (our firm) have given me the JOb of saw 
sharpening. But the ditHculty is bow to hammer 
the saws when they are not true, or have black 
eyes in them, for if I bit the SlloW whore the lump 
may be, I throw the saw out in another place. I 
ha"e made e'l'ery inquiry as to the whereabouts of 
getting the information I require,. bu.t the sa~\f 
hammerers will not tell me, they thmkin~ that 1t 
would be taking a. living out of their hanus. Will 
J . N . kindly heTp me'l" 

Preparation of Artlat's Canvas.- AN AM!· 
TF:Un ARTIST writes :-"Several ofroursubscribers 
ask how to prepare canvas fl!lr pamting on. The 
following is a method I bo.ve used fo1· years, nod 
lind it answers well. I t is quite ns durable o.s that 
prepared by colourmcn and much cheaper. 'l'uke 
a p1ece, say o. yard, of nnr sort of canvus. You can 
get it from 3d. per yard. St1·ctch it tight on a rough 
strong frame. I keep ono on purpose. Small tacks 
will fasten i t on. Put it on just smooth at first, aucl 
tighten it up by drawing ono tack at a time, and 
ti(?htening up till you eau slretch it no more. I use 
phers to ren1ove the tncks, nnd to draw ~he 
canvas tight. \Vben done. size the one side W)tll 
thin glue or patent size. Put it on the same srde 
ns the frame, but do not let the size go under the 
frame or it will stick it down. This causes n.llttlc 
wnste'round the edges, but not much. Let this dry 
hard. Take a lump of bees-wax and well rub OI'Cr 
the surface over the size. Let every part be g~ne 
over. Lay the frame on n level board or table wtth 
a piece of woollen cloth or ironing blanket under­
nenth. Have a smoothin~;" iron mncle hot enough 
to smooth, but not burn. PI nee this down gently at 
first. or it will stick, but when the wax me ts th.e 
iron will run smoothly O\'Or thJl surface. Rub .rt. 
o1·er till quite smooth. All !umps or une1·en.ness 'It 
the canvas will be pressed m to the other s1dc. 
should now be even as a shirt collar. 'l'uke white 
lenu, well thinncrl with turps and toned with ochr~ 
or umber, nnd paint the surface o1·or. It the len.Ul 
be lumpy or skinny, stmin it. \Vhen dry you w 
ha"c n surfnce to paint on equal to anything you 
cnn buy. or conrse you cut 1t oil' the old fr~me, 
and relix it , U1e rigbt side out, ~o a new !l'ame. 
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- 1D Braa. -BRASS (TT'"o!:·~~ampton) 
~H B (Jarrow-on-Tyne)(pa.,Cti9, Vol. !.) 

wnt.es :- · · t him a casting in bras,; from a. 
osks aome on~te% g;hich be has. made. I shall be 
m~Sn~ PJ0 80 for him if he '!ill forwar:d th_e 
pi~ to me. He does not say 1f he ~eqmres 1t 
p&ttish~ in any manner: 1 presume he w1ll do th~t 
11~ it t, and he will say how he war.ts Jt 
hfm4r~ r;; and do it Cor rum . .A.s the casting ~s 
doll~ an impression upon the back of a book, JL 
~. Jtblntrk, only want 1lllin~ up s~ooth an~ ~eve!-" 

DaJotmer Kaldn~-F- K. (Hwckleul "'ntes -­
"l &honld be much o liged it you wou.ld allo_w me 
to make a tew suggestions for thC?se mt.endm_z to 
mate a dulcimer. AD amateur w1ll find ;hat 1f_he 

t et aD his toning pegs and httch ptr_-.s 
does or:~ ~e work looks S)O\"enly. Also he will 
~ t ditllculty in tuning. It is haru to tunc 
1ln forng to two notes; it is harder to get the fo_ur 
on~n to two notes. I should su~t!!"est that !n­
in read ot separate bridges one long b_r1~ge of -~ m. 
~h be used perforated samo as m s1de bndges 
withsmaUer boles-distance can eas ily be. measured 
-t.oallow the strings to pass through, JDStead of 
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Dulcimer Stringing. 

the strings ~ing straight O\"Cr. Hjtcb. pins should 
be driYen m the centre of the brid.~o,re. the strings 
from each side simply pa.ssed rotmd the pin, and 
tuning J!eg5 on each s ide of the instrument. ns in 
J'ig. 1. Brass wire is to be put do~vn each side of 
tb.e bridge, same as blocks. Two pins will bo 
aofDcient tor four strings. This is for the left-hand 
bridge; it is immaterial for the right-haml. but the 
lf;rlng~~ vasaing over this should be tuned from 
left-band side. I would also suggest that the 
taci.Dgofthe dulcin1er(}~ig. 7. page 597, Vol. I.) should 
he left higher at the side!:~- just a. little higher than 
tlie tuning pegs. A strip should be screwed on the 
side of the blocks and a lid !tinged to this to cover 
tile blocks, thus hiding any irregularities. This 
will &a>e Yeneering and polishhtg the blocks. 
Facing and lids can be made of o.nr fancy woods. 
carved or inlaid to suit fanev. Back facing to be 
left same as front facing." • 

f:Dvalld'a Bed Tray. - " "· R. E. (Lallarlh) 
wn_tes :-"Enclosed you will find a sketch for in­
~d's bed tl"'af. It. has bec.n pt-o,·cu by friends of 
DUDe to be very useful. 1t might pl-o\·e so to a 
pod many readers of ·woRK.'' 

Pig-1.. 
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SHOP. 

An E asily-Made Fret Machine.- \Y. R. S. 
(B1·ixton1 " -rites. in reply to K\ST Wt:-ooow (Si ock­
port)(see pa;e ilu, Vol. 1.) :-"You ask me to e xplain 
what I mean by saringthat the throw of the machine 
will be double the distance from cen Lre to centre of 
the piece marked c. This is a mistake of mine. and 
fot· whlch I beg to apologise.. I s hould hu.\"e said, 
the throw of the machine will be double the dis­
tance that the bottom of the piece marked c is 
placed from the centre of the wheel." 

An Easily-Made Fret Machine.- \V. R. S . 
(Bri.z:tonl writes :-" In !:'\o. -1; ot WORR:. pa~e 7ti. 
Vol. I.. 1". D. (Luton) says that the claim::~ nd,·unced 
for the nbo,·e were in his opinion all false. The claims 
are that it has a n :!rtical s troke, is easily constructed, 
and that it can be made fot· a few shillings. He 
then g-oe.> on to say that hi;; machine has a jus t 
claim to the nbon! rccununc ndutions, and that iL 
gh·es a perfect ly vertienl stmkc. I o.m n:!r)- muc h 
obliged to F. D. for sp~cifying his mac hine as 
though it w~rc n. great impn.l\-em~nt on mine, when 
i n point of fact it i;; an exact copy o[ mine, with 
tb e exception of the treadle. which. while bciug the 
only part that is orig-inal. is not ut all s ui table, as it 
is not s nrticiently unde r the conu·ol of the opemtor. 
'fhe claims l put forward an~ ju::Httied. )ly machine 
h:l3 n pct·iectlr Yet·ticnl :<-t rokc. F. LJ. s :1ys that his 
machiue has one al.>o: t hi:; i;; q ujtc true. bl'in~ u cop)­
oftninc; so much tor hi:: a ,osert it>n tha~ mine ~h;\s not 
a ,·ertical stroke. :\Iy nwddne can be construct eel 
by any pcnon of or11iuury ability. anu who is able 
to hnudle a few tools . and it can be made for n few 
shilling-s: in fact, the cost of mine wa:w bout Js. Gd I 
do not care to waste my time by replyin;; to letters 
such as that of F . D .. but I s hall always be happy to 
~th·e anY information which is r:-enuinel..- us kc1l tor. 
I ma.r u·dd t hat sc,·cral people !la \'e callctl to ;,L·e my 
machine, and 1 am prepared to show it t -1 any oue 
who cares to call ut my address, which the .E<litur 
h.-.~ .. 
u~. 

Portabl e Elec tric Lamps. - The Britannia 
Company write :-·· \\"c hun~ :;ome o f these, and arc 
makwg an apparatus- dynamo and foot !JOWCJ·, to 
cl.tat·;;e them-without the m c:;s of u baucr.r" 

B oots and Shoes.- H. G. (Bishopsoatc) writes, 
in ans wer LOG. H. I sec pn;;c ;15, Y ol. l. 1 :-"l must sar 
that his idea of boot and shoe makiug- must be ,·cry 
,-n~ue : h e want.s m e to answL·r a dozen items in 
· S hop,' each o ne embracing a di:t'e rcnt branch 0 f 
the trade. If he UOeS JIOL know ltoW to build 1 ·~ 

' heel or round an innersole. I am sure he cannot 
make a wiuc w elt. hand-stitched. or turn u shoe 
ins ide out. not if I described. bow it i:> done. I 
should nd,·ise G. R. to be a !aster ins t l'ad of a 
bootman-tbat is, 111uki ng m cu's an:! women's boot~ 
on iron lasts-which is lllltch easier to learn. Three 
part;~ of tht! boots nnd s hoes tllut arc made nnd :;ohl 
111 the United Kin~;dom art! nuu.h: on iron la; ts, the 
prices rnnging from l s. 6d. to 50s. I am sorry 1 can­
not tell him how to c omUJcnce. ns it would t(\kc up 
t~o much space in· ::5hop.' You can bur men':; and 
women's uppers of alldcscript ions. from :!s. upward:;, 
from X a"(?pir or Andrcw. in \\' hitechnpel R ond ; or 
Carter. h .. lllg-sland Houd; or llca :slcr. \\"ilson :::> trcei. 
Finsbur.r, so I uo n•t Lhink it wortll your while to 
trr and cut them yourself.'' 

Simple Incubator s . - R. S. (Trithinolon ) 
writes :-'' Like sc,·cral of r our corrcspondc nt.s. I 
a. manxious to learn more respect in~; the · tii mplc In­
cubator' that \ \ ' . L. in page 5-il, Y ol. I., writes ullouL. 
I ha\·e experimented in 111aking a ::; ilnplu incubator, 
and conseque ntly I tllll llOL so puzzletl about i t a s 
some of your reader,; seem to be. I procured nn 
old bacon box from a grocer for a s hilling . The top 
bud been l.Jrokcn up, so 1 turned the box bl.lll ll lll 
upwards. I then matle one e nd to tal;c our, ;<oJ a ,; to 
net a.s n door. I placed thi;; in u :>pare bc•lroom. 
put tbc pots ins iue us directed. a1u\ comnwnt"l'U 
work. 'l'he lamp used was an ordinary Jl!ll"ultin 
lump. of tin. The lhermomctct· wns plaecd !Jet w e en 
the tlannels whct·e the eggs were supposed t o) be. 
The hcut aimed at- 103 deg-rees Fahrenheit. Afte r 
two or three dars' trial, I found that 1hu nppnratus 
would work with just moderate Yat·iations iu the 
beat. One important point is that the lnmp must 
not be too near the top pot or it will not burn well. 
If the apparatus were accurately conslrncted, I be­
lieve that no bot air should escu.pe between the two 
pots, but after spreading itself O\'er the bottom of 
the top pot, s hould find it.s escape under the lower 
edge cof the bottom pot. The greatest defect see111s 
to be the ww1t of a regulator, and there is a ,-ery 
serious omission-there is no provis ion for moisten­
ing th~ eg-{,--s while hatching. P ossibly W. L . be­
lie\' es that eg-gs will hatc ll all right without the 
mois ture. I belong to the opposite school. If 
''· L . or. any of your renders wtll explain how to 
make a. regulu.tor for the ' Simple Iu cu bntor,' nnd 
how to keep the cgt;s moist, he will confer a. boon 
on many an amateur operator in hatching.'' 

Steatlte Burners. - F. B. (London., E.C.) 
writes:-" Allow me to sup}llemcnt a fe w remarks 
in • Shop • (see page 789, Y o . 1.) reg-ar_ding steatite 
burners. Messrs. \\' illium Sugg & Uo., Limited, 
\ Vestmioster, uro manufacturers of stcat ite burnet·s . 
If H. W. L. (l!.'a.liny) requires lwnp stcatitc in lnr~er 
quant ities, I can ort"er same to advantage, bemg 
agent for a. Gennao pit owner.'· 

Painting Magic L antern Slldes.-F. B. ( T.on­
don. E.O.) write,; in reply to P. l\1. C. (Finsbru·y 
Pa1·k ) :-" T he Silieine glass pain tin I{ process otfers 
BO\ ern! advantages as compared with the method 
d escribed by Ol· t ~·Ex. 'l'hc glass tloes not require 
a ny special preparation before beginning to paint, 
while shades 1uuy be put in or sercral tints laid 
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oYer ench other. a.'! soon as the undcrlyin~ s urface 
has UL'CO IIIe pcrt'cctly urr ... 

Useful Scroll Saw .-:\ HTt"T 1:-; 'Voon writes 
in replr to Yl::RDa:->T (see \\'oaK. lleccmb~:r 29, 
ISS!li :- "The s ize of fly •'·hed i::; l!l ill., wcit;hL about 
-10 lb .. thickness of shaftS in. if u1nrlc of s t eel; if oc 
iron ~in. L'rank '2 in. from cenlrn of shuft to centre 
of pin. Tb:\l will gh·c 1 in s troke 1 o the sn w ; it 
m:1y be HHHlc to gi\"e ; l :>ll·okc oi H in. Lcn~rh of 
iron~ for slirlcs to work ill :l in. ; len;..rth of ::.lidr-s ll 
in. The s lides arc s lit with a s aw made for cu tting 
iron. the same us a contmon bow-saw hclltcl lc. and 
a bit ot wire;, in. put thron;;h s lide anti !'aw blade 
to t1x ir. The ft·unw is mndc to t~ke clown quickly 
for ins ide work. T op and bottmn 3 fL. '2 in. long, 
:l ft. 1 iu. thh'k. s ide Ion~ cnou~h to bend tnp a nd 
llouom woods. and so str.lin t he snw. The saw 
blade is lti in. loug. ; in. wi tle. !;I"OUnrl thin n t the 
back. GroYes' make of saws are the best I lla,·e 
usell. The~· cost 7s. per dn7.l" ll. ,, .\ at·e pieces of inch 
w ood to stren~t IH•n the fmute ami re.:ch"e ends o r 
slir.lcs. A. waslt.cr is put in at the joint for end ot 
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Useful Scroll Saw. 

, slide to rest on. n. bit of iron or tin 5 in. bent and 
made iast on end of top autl bottom woocis to keep 
the s tretchL' r woo•ls in their place. u, D, s litlcs ; c, 
joint m nJc iast : E , E, stretc her,." 

Cutting Circles out of Cardboard.- A Cox­
ST.\X"I' Hi::ADI~H (!.n11don, JV ) writes :-'' \Yill the 
Editor of \\·onK or any cort·es pondent inform me 
how to c uL eirclt:s out of cnnlhourd 1 Is thet·e anv 
m achine made 10 c ut them \"ariuns s izes. suc·h a s a 
cheap hori7.ontul compass with a mo,·nblc c utter? 
I btt ,·c been told of u. wa,;ln:r culler, but this 
machine is too e lum:::y. and also too expcnsiYe. 
\\"hat I require is a fixed centre that does not mo,·e. 
!'u as to make the hole in the centre of tbe circum­
icrPnco so !urge that the true centre is lo:; t in 
euttiuz n. second circle out of Lho snrne piece nt 
c.•ru buard. I haYc tried ordi nnrr compasses. but 
th•·:w .Jo not c ut, onlr tea t" the l'Urdboard, and lea\"e 
ll rnu~h edge, and make too lnr;;t' ll hole in twist­
ill); ron mlto allo w of u seconJ cirdc to be struck 
, .. llh the same centre. I uwr e xplain tllat I cover 
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CUtting Cardooard Circles. 

these circles of cardboard with veh·ct and place 
ornamental plates in the centre, which is c ut out 
tO the s ize Ot the bnck Of the plate to be SO lllOUlltL'd." 
- 11 ha,-e t'ound u. ,·c rycon,·cnie nt mothod for cuttin~ 
true circles in cnrd o.s follows :-I ht\ ,.e a boartl :JS 
by 30; it is the buck of a large drnwin~-boartl, llut 
kitchen table would do o.s well. I take my strnw 
board. and dri\·e a French round n nil in cent r e on 
to board, and drn w u piece of t.hin wire ucross as 
shown round a moun t-cut.tcr's knife bllldc., with 
kC'en edges shnrpencd upon oilstone. Yon cnu cut 
circle to nny size you like, nurl with a little prac­
t ice you will cut it a s c ll'tm as tbe best machine. 
and with care your centre hole shoulu not be en ­
larged the slightest.) 

An Easily-Made Fret Machtne. - F. W. 
(BI'adfortl) wt·ites :- "In ans wer to C. J . D. (Glas· 
oow) (see page 332, Vol. I .). I think the reason his ma­
chine wil not work is thnt the conne cting rod (or 
that pnt·t thal.ioins the ,-erticnl rod to thccrnnk pin I 
is too s hort. It should be not less than U times the 
length of the stroke. and a s much longer as the 
space will admit, the rca.sun being a. lessening ot 
friction . If t he connecting rod lle long enough, it 
"'ill not matte r if t he Yertical rod is not quite over 
the centre of fly-wheel.'' 

• 
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11.-Q UESTl OXS A.'iSWERED BY EDITOR A~D STAFF. 

Small Printing Press. - IL J. (Bcxltill).-If H. J . requires u. ~;mnll-;:;ized pro;:;.-; not to exceed 
St in. by 5~ in., w e shoulrl r ecommend him 
to buy o. No. 1 Model self-inking press, £3 10s. , 
from the Model Prinliu~: P rt'::.:! Co111pnny, 00, 
Farringdon Street , E.U., who make SC\'t!ml larger 
stzes at propot·tionnte prices. The l'Os t of tit· 
up for amateur printing depends entit·cly upon the 
quantity and Yuricty uf t rJic r equired. nnd the class ot work inteudcc\ to be done. The abo\·e 
company will b-i\·e am c-o;tiauntc. If H .. J. con­
templutes atternptinf:! to print cuts or zinco blocks. we should a dvise htm to buy [L Slllall "Albion" 
ha.nd-pt·ess, second-hund (the smalluat will Jll'int 
12 in. by 10 in.), whic h will cos t fur less. for the 
size, than these "Umpp(• r:~." Ho crm ulso obtain 
type

1 
galleys. chases. ancl fmmcs, and ca,;cs, seconu­

hana, ft·om Essou's, .Feuea· Lane, or ::\lorton's, City 
Hond, w h o umy ulso h1L\'U presses for sale. A line 
to Mr. Hawkius, expll'inin~ your want:;, nddrcssc<l 
care of C. l\1o1·ton. as aLUo\·e, would, we think, 
ensure your procuring cxnctlr what you require: as bein~ u. thoroughly pmctieal compositor und 
printer, possc:;sin~ g-ood taste in t he selection of 
founts, h1s ad \'ice woulu be valuable. 1\[eutiun this 
j ournnL-J. W. H. 

Glass P en.-W. D. P. (Siuffidd) and S. J. H. 
(Blackburlll.- 1 cannot now rdcr to the Humber 
in w hich the j;htss pen is mentioned. llut the 
"Note" w us JOlted clown nuout Au~ust ot· July last. 'l'he Jllonilcur Inclustrict is ll w eekly papct· 
published in llrusscls , and you can ~et i t dit·ce t, or 
through 'l'rubne r, of Lucl1:;llc Hill, J~.U.-J. 

Pattern Ma.Jdng .-H. H. M. CSewrrcstlc-on·TJJIIC}. 
- "Pattern l\luking," by n l•'orcman Put I em l\Ittker. 
published by L ock wood, Ludgate Hill, E.C. - J. 

Fret Polishing.- A~t.\Tt::l'lt (.Yorlh K wsiltfl­
ton).-I do not exactly know whethc1· you want to 
be told anythin~ beyond tbc filling. or whether you 
·write for gcncrul in formation 011 polis hing and 
finishing fretwork. \\'hilc congmtulating- you on 
your success in the compel it ions you 1·efe1· to. I may 
remind rou not to a ttach too much importance to 
the fuct that you ha\·e suriJasscd othCI·s. ns I am 
a frnid you are inclined to . It would ben. pity were 
rou to a llow yourself to think that no impro,·emcnt 
could be made 011 your present \\'Ot·k. fot· l presume 
that rour competitors were all youthful. a111l how­
ever meritorious youf' anti t hcit· work uti~ht be. it 
would prob;\ulr lHwe been "uowhe a·c " br the s ide 
of m ore a d \·anceti fret-cutters' speci me ns. Y out· 
having gained the prizes shows 1 hat yott hn \'e 
abili ty w hich may be fos tered, while your lcller 
shows you hu\·e a gooll deal to lcnm. P e1·hups 
this seems rathe r .. straight" t nlk. nnd not quite :;o 
nice as a few complimcntury remarks on yonr 
skilL It will , however, be rno1·c usc:(ul, nncl I do 
not hesitate to criticise rout· m ethod:;, as you nre 
evidently one whom it is \\' OI'lh t eaching. First of 
all, I do not like the met hoc\ you adopt for gettinl{ 
the patlero otl' the wood. lf you will nse wntct·. do 
not let it " soak ·• into the wood. '!'he less you 
w et this the better. I prefct· to relllO\'C the pattern 
by rubbing down with ~lnss-papCI·. thout;h it is mo1·~ 
laborious. By doing this the grain of t he wood is 
not raised. '!'he cuts uro left clean und sharp from 
the saw. I nm sor1-y I ennnot n~r~e with yout· 
belief thnt the work is irnJ.n'o\·cd by rubbing down 
without n block, and I nm afraid you would not get 
a ny one who is a judge of goocl fl·ctwork to con­
s id er that the appearance is impro\·ed by such 
treatment. I don't wonder at yom· not liking the 
:tilling of beeswax and pluster of Paris, but you 
must remember that nnr tilling is dirlicult to use 
after the fret is cut. for the stutf ~cts into corners 
and over the edges in 11. , ·err troublesome manner. 
:Undoubtedly the best res ults are ~ot hy purt)lolish­
mg the wood before fretting-, and finishing it 
afterwnrc~a .. I fancy you undct·s ttlnd something 
about poh->hmg. so I neeu only tell you to oil the 
wood before !Hiin~ and notaftc1·. The nicest filling 
is fin<? whitinK mixccl with some colourin~ matter 
to sutt the colour of the wood, and made into a 
paste with turps, oil, wnter, or poli'lh according to 
~ircumstnoce<', w~ich c!ln hnt·cll '"' be enhu·gccl on 
JUB~ now, but ~\' h!ch w1ll be fully considered in 
articles on poh:~lung. The grain mar also be 
effectively stopped by going O\'cr the wood with 
spirit varnish or Frencll lJOiish thickened by the 
addit ion of shrllac. The Sltrfucc must or cout·sc 
be lightly ruubcd down aftcnvnrds. and fhdshed ir; 
the usuul manne r. I think if you will put these 
hints into practice, you will not only ttnd that your 
work looks be tte r, but that it is done with less 
tt:ouble thu_n by pursuing the cou1·se l'Ou hnve 
lutbet·to. ): cs. there is no doubt thut oak which is 
mere!r oiled looks vea·y nice. Let us hear from you 
a uy tunc when J.Oractical ud vice will be of assis1nnce !-<> you, and pel',c\·ere till you become an A 1 artist 
10 tretwork.-D. A.. 

Clog Irons. - H. F. (Chorle-yl.-Cior; irons arc 
sold wholesale by Sumncr & Co.. Stalc.rb1·idge, 
near 1\lnnchestcr; Ellis & Sons Brou~hlon Hoad 
~alford: and J osinh Grimsha\~-. Leeds. I cannot 
tnkc upon myself to say which is the bes t and 
eheo.pest_bouse to buy from. but you will find the:;c 
Hrmo rehaulc, nud .n~ d oubt you will be able to 
torm your own opuuon as to the mcl'its of the 
goods they supply. It you 'Yrite to them you 1nay as well teU them you got the1rnnllles und addresses from Womc.-JJ. A. 

Case-hardening Iron. - A.T.u: CEdillbatrohJ a ska for" n. t·ecipc tor cuse-hardcnin~ it·ou as used 
b y the Times.' I really do not u'i'-tde1·stand this 
q ueaUon. What iron is refcl'l'ec.l to 1 und what bus 
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the Times ~ot to do with it 1 Case-hardening cas t 
iron. wrought iron, ot· steel, is done by heating nuc\ 
t•hilling the s urface sudclenh· ; there arc muuy 
rccipC's. !<'or iron. pe1·hnps th e best (and I am 
a::~touished to llnd it ts so little known and usecl) i:; 
the Uower-Unrtfprocess. 'L'he iron. cnst or wrought. 
is heated to r crlncss. und then subjected to steam in 
un O\·en. \\'hen cool, the surface is found to be 
con,·ertctl into the ulnck (or mugnetic) oxide of 
irnn to the dc•pth M about ), , of nn inch of cxt re me 
l~~trtlncsS-UUd iS lliSO I'Ustfes'<- tbut is inCil!lllblC Of 
being chanl{t•cl to the rcc.l oxiclc. Iron s o 1rcutell. 
thct·cforc, will s tand the \\'Cathc1·, without paint in~ 
for ages : it c\·cn r esists the weaker ncHis, uncl 
dihnc l:!olutions CJC the stroug-c1· ones : n Hie will 
not touch it. aucl it will e\·eu. if of u propet• angle, 
cut glass like at clintnond.-J. \\' . H . 

Cyllnde r . - I r. 'i\f. (lficltamlwook).-Your crlin­
d et· will require pm·ts ~in. wide. the steam ports ;'.r 
io. long. exhaust port ~in. long-, distance between 
ports t'o in. You could form the steam-ways with 
bmss pipe screwed into the J.Oicce where stcnm 
ports nre cut. anrl the othe r end turned and solucrctl 
tnto cylinclcl· (Fi~·- 1). Its disad nwtngcs arc loo 
long in stroke. 'J'i'ce ends se re w on. und ~·on would 
hn\·e a dilllculty in ~cUing- pi::.ton roll ccntml. 
'l'he co\·ea·-; ru·e gencrull r recessecl t in. or more: 
you would waste tltnt amount oi steam ut each 

l:'ig .4 
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Pa1·ts of Cylinder. 

cncl of the stroke. without rou could ftJI up the 
recess. I would advise you to make the s troke 4 in., 
uJiowing for thickness uf pis ton und stcaln-ways, 
uud fix flanges on us clescribed. They would be 
better made from cnstin:,:-s. ns they should be tin. 
thick : (see Figs. 2,, 3, und~ n It yon turn your own 
patterns they wont cost much. I t would th·h·e lL 
sewing matchine or a3·in.lnthc, for iron turning, but 
110t fo1· wood turning, und w ould requit:o a boiler 
2ft. long null 1 ft. diumetcr.-E. 

Boring io Gla.ss.-H. A. (Bow).-You will be 
able to get u ~-i n. hole borec.l in ~~ piece of glnss br 
ultnost anr gins;; bevellc1·. Any shop fi ttct· would 
get it done t'or you. )." ou m nst make your own 
nrrangcment about T)ricc. No respectnble man 
will overcharge you. ·In case you do not know any 
one in the glass line you might ns k l\Ir. Audrew 
Gibson. Gnrrlen \Valk. Great J~ustern Su·eet, E.C., 
i1 he will bore tbe hole for you.-JJ. A. , 

V . - BIUEF A CK:\OWLEDG:O.IEXTS. 
Qnc•tions luo\'o• ltccn n·C<'I \'o•d !rum a be foltuwuo" rorre•pon­flf•ut:.. aud nu«Y.Cr!l unly awmt SJ\.'\CO 1n StHll'. u pnn wlJu·ll 

1 lt•·r.· t• ~r""' 1 •n·~su re :-.t . JJ. tC l"•d"l'i : A I' I'll ~::>T t c~ ; 1t. c;. T. cllcdlvll·"!l); (: . W. osuudluwiJ; lii .. \ C" STIIS 1>; l't: tll'l.t::ow : ll. V. uLuudou, .S.IV.>; 1'11llMM:Cl; ~·. T. (LOti<IO>L. N .); W. )1. 
(f.mtdun, ; \'.); l,;F.S1' Ull01tAI'II; w . ". r .. tllormiltphlllll l : F' . • 1. A . (/,nuolnu . .\'.) ; A t:ust;TA.'( 'r fiY.AUP.Il; AS X IIIC>!; T. J). (). 
( //IUit,nrel; A. S. ( Loudvu. 11'.); ,\)1 ,\ ' I' KUil lltCGAS fl UII.DI::tl; \\' . 11. ll .( /lu•tdcr4cld• ;)lt:<tCAL;S.ILCl <L i r·avool) ; A.T. ~:. (.\·o,.rtc/cJ; 1!. ll (/Ji.•ltn(l•(llllrl; .t. lL 1Uorm111111111111l: ~·. N. 
cSm••tl"•kl;• ; \\' ll f!H,WUIG WI' ( . .;/. !JnJil : STII \' IC ~tA1o: o1 1St. l/H 111 : i-1. U. IJ. ' ,\',• ll'ltm'" l ; •\. 11. C. tl) i fill • 11 ttluwt) ; T. '1'. [/\' lbu nu; • \1'1'11 t.XTJc;t:: a:. T. t<.'lwliHIIII l ; H."· T. I Gucldl; c W. ( lJt•ctm l ; 
;\)I A r t. llll ; 1' . • I . (/lllollru) ; ~:. t:. (Uy/11111 ; 1~. (l. 11. <.V iuct.rudl; 
t•. 'r. •'~'~•ckalm rll l; Fuu Rrus ,\1.; ll. 1 •. C~l•rDitldl; \\'.G. ct:<~rd•lf); ~<. .1. <•:o ... ,,,,,u,: Jt. ~1. (.~1.-_Jtit·ltt): :0.1.\IL"-.\)t; 
A . • f. 'f. •lfnll,nru)~ .~. '"· ~Ctuul~rru:tll • . f:..H. •: .CI .. K(.."T itU.: : ~. T. 
( .\'••JI•t···~n.-...... '/'jlltr); C A S••!; »Uil.oo•:ll (Lnudou, N.ll'.l: :O.IIT 
(lluchc<Jtlt•I' J; t'. U. ( llrll"IIUflluu): SUI .. \\' AY:\\'. H . ){. (l.uml•rll, ll'.t; ~- Ll.tl.mu/.m, \\',); J . • 1. cCorh•b·l; CIIAIII; 'fU)I)I\' Toll; \\'. U. ( /Jurp) ; :)Jt,ICI S >:: A >' c· U~O.:Illll t: U lfltO)I Tll K ~'ltC>'T; 
'1'. F . (l'rclllm); J. C.:. K. (JfoiiiChutcrl; 0UTIIOI'd WIST, IS· 
Y~~TOU . 
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Trade Note. 
I 

Axmmw C .. m-:--EGt e, it is saic\, will furnl•h the 
money to rebuild the public library destroyed bf the tloocl at Johnstown, P1t. This is a. very 
mendable uct on his part, since there are no cl:!b: on him fo1· doing it. I t must be o. sa tisrnetion to 
man or l\l 1·. Cau·ue~ie's m eans to unload some or 1: where he can see 1t do good while he is living Bii 
h eirs will not quarrul O\·er the ntoner t hat goes to 
rebuild that librau·y, and it will go r1ght ou do~ , 
good after he is !lend. If m en "'ould consider tlii , 
cxnmplc of the late Peter Uoopet·, who wns one ol 
the happiest m en in New \'ork, t here would be 
more jmhlic libraries built from overflow' 
pocke t'> :mol fewc1· fl'um tbo bequests of \Vills.ll!l 
Amcrit·w~ JlacllitJisl. -

WOI<K 
i • . fW/o lt.•h rrl nl t .n 11tllt Strott"II(Je. l . lldfinlt 11 Ill, J.omlon, cd 
tt v cl .. .,. J.- • ' , 1 '' 11 c. tl u, ~'' u t1 m,,., Ulfl . u n tl ¥1LO rdd bt olrt '' iuabke,. where th• "''Uittmt the:. t·.,, ttc.tl h ;,,,tfblil uu J.'ritlc.cv ttt tlte l.utut. 

T~;n:\IS Cl V Sll USCfttl''fiO~. 
~ Jll,nll•~. free hy ttnSL . . . . . . le. &l 
"IIHt ll lh:-, u • • • •• oa S~. Stl 

1!! mn 11 tlus. ., •• •• •• Utt 6\L. 

I 
I 

J'OFtn t Urolco·,. ur I'"H om.·e OrolHs l•'l}lllolectllhcGeaeral • l'ubL u me· c. l.uudola' to C.\ '~t\ 1.1. :\llll C•J» (• .-\.S \'I Lhultc.-d. 
Tt.Itlts YOIL Tli K IX,KH1JO:< ot· ,\11\' t:IITJ ~~;ltK.S-r!l lx x41711 \\' h>.JO.\' t:<,l)t:. £ ! . ol. 

Cln~ Pn/lO • • t2 o o 
U:tl t l'tu.:•· - . • - tllu o 
"'""'"'' l':or;o . ~ 12 & Eudot h .. r" t':ol'~ . • 1 17 t 
tit,. .. ,.:,~" cuth uf a l'nge · • • . 1 0 0 
111 l:ttllltlltl . .... ,Jilt 11 - .. 0 10 0 

p, U IIUHC:,Il{ / ' •• l'I/U01.'f9 OT tl ltl /r~t 0( iU:StltUJU,J1 
IJJI ~J•t t•ttd fii'TCUitltlllutl. 

•. • All\'erti!'-c•m()III JO 4 1mu1cl rr·ut•h llu · Onlrc tourteeo 
eta> ... IU Ut1 \ nu,·c u( rh,• tlntc uf 1'1iliC. 

8 A J.,E -L1 S D BX (J H~·1X G E . 
Belts Patent Enamelle d Adhesive Water· 

Proof Ad vertialn g Pape r Letters and Figurea 
in :.11 Co.vur~ and Sotc<.-Sole and Original Manufactory, 
17, Anhur Sarc:c:t, New Oxford Street, \V.C. Agen1.s 
:opply. S.unplc: ~ho.:cl gra.ais. • 134 k 

Complete Fou n t of Rubber Type .- Two alpha· 
l.H·t-, to loruo any wor.t or name, box, pad, ink, and holder, 
vo~• ircc, '"· 6<1. ; e:-.tra alp!oabeas, 6<1. per set; figures, 3d. 
l:to.u•c». addrc~<, ami pnckcl 'tamp~ equally cheap.- c 
\\' . C. .PI<E~-~ R 1 UCK, .i\l:mufacturcr, Cumbcrland Street, I 
Llro ~tol. Established t87o. l2o R 

Noticc,- Wc take in Exchange L'ltho:.~ and vario~n 1 

aoob 1or b.:uer. Catalogue, 6 St:lmp>. Li:<t of Second-haec!. 
::J. - Uritannia Co., Cotchesler. J 

Largest Stock of Engineers' and r.Ic:chanics' Lathes. 
!'hapcr., ctc;. ~to.:ks :1nd Die~. Fuq;es, etc.-Brilanni:~. 
Co., too, Huundsditdt, London. 

Call and s~lect from our stock at too, Houndsdiach ; 
Lut all teller.. addrc:~>cd Uritannoa 1 ool Factory, Colchester. 

Britannia. Co. •upply Cas «r Sa~am Engines, and lit 
up workshop' conl tJlctc. Terms, Cash or easy terms. [24 R 

Repousse Work .- Tools, l\!:oterials, and De5igus. 
Price Li-t pv•l fr~e.-C. PooL, The :\lc:cll:loocs'Tool Del'ut, 
•;, Hockley, :Souin~h:1m. 

T ools for C .npenters, J oiners, Cabloet.­
makers. Ga&·fitter.:f , Plumot:rs, etc. List one 
>«.Lmp.-POol., Nottingham. [27 B 

Li udon, P .. aent Agent, 2 , S. John St., LiverpooL (29 1 
A Pre tty Photo Mount.-6s. 6d., fr~e; handwork. 

~izc.-, to en . by 7 in. State if tor cabinel or c:~ne.-Ordcrs 
tu NotcMA:-1 MACLI!.\N , Harwuod Stu:c:t, Sheffield. [30 R 

Tools , Tools, Tools.-The cheapest house in the 
'r:odc for cn~:h~h and . \mc:ric:m tools is i..u;o;T' s, 297· Hackney 
Ro:.d. London. E. :;c:nd stamp for reduccll price lisl. (31 I 

"Roll Call" Pipes.-Hc:thhful, Luxurious, TtnRST· 
LP.~S Auti-noo.:otinc><. Hrinrs. .Po~l free, tS. Sd.-Au.aN 
Ut;WSNA I', 65, Pikes L:~nc:, Gtossop. l;2 a 

Twenty Fretwork Patte rns, fr~e, 6.!.; Swiss Saw!>. 
"· td. per gro.s, lr.:c. Fretwork inslruccions, Tool and l' .lltcrn t.i,ts, w.th spc:cimen ue. lgn,gratis.- W. £LLICOTT, 
Launc:ston. 

S plendid D Concert Flute for dispnsal; cork 
joint,, 'o.rew head, LUntng >lido:, 8 G. S. pillar keys; very 
hanlbvme ~nd impo>ltllt tnsanomcnl. Only r6s. 6d., excep; 
toon31 bar~:tin, and cannol fail tu pt.:ase.-DHIIOIS, 34, Htll 
Street, I p.wkh. (1 5 

E l ectr a Motors for drivin;: lathe.~ or light machinery. 
Price 40S. Pholu> on application.-•, York V1llas, Har· 
gra\'e l'ark Road, N. (2S 

D eslgns.-too Frelwork, too Carvin~, roo Repous~e. 
100 ~i~n ::.ten.:ils. (all full size), 300 Turntug, 400 Stenc!ls, soo Shtcld.<, etc. Each par.ket, r\. 100 Decor::uor's Stencils, 
2~. 6<1 . All post free. Lists frce.-F. CoULTHARU, East 
Chif Terrace, Hournc:mouth. 13 S 

Model Work. C:t5tings, models, etc. Illustrated list, 
~d.-STi t'F tN & (.;o., 32~, Essex Road, London, N. 14 5 ~ 

W ooden F ly "\\ beel.-~ale or exchange, suitable 
for dri,·ioo,!: lathe !Jr luand-power. Cheap.-F. SUTTO, , 
Hairdr""'c:r, I lorche,co:r. ls s 

M ate ria.ls for V iolln Milking from BRIGGS and 
TAk~, Voohu, \'1\>lvno.o:llo, anJ l>oultlo: .Bass Makers, Com· 
mercial ~trcct, Lccds. [28 R ' 

Si :iebonrd, with dr:.wers and cupboard (Au~ust, 1889) • 
r.artty ...... tc 111 w.t!r.ut, "'iah umber ,ufficicnt to co~ptcted. 
l'hc: waluua co,t £s, and is uf lhc "cry be>l quahl}' an 
ahvrou).!hly se •<ur,ed. Wlut offers ~-) . G., 43· Gre

16
dt 

Str.:o:t, $vho, \V. S 
Tho "Postablc '' Floral Tripod (see Wou, J_an. :~sah),r•l free, ts. 6d. ; p:tir, 2s. 9(1. l:$amboos sup~:c; 

-S. . EATO N & Co., 3, New Inn Yard, Tone l 
Court Road, W. · 7 s 

• 
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"T ork-lllurch 

.,., --· lS~O.l A DVERT.ISEJIENTS . 

A WONDERFUL MEDICINE. i\re unin·rsally aclmillc<.l to he worth n Guinea a Bo)( for llthwt. and 
Nt·nuu' I li .;<lltkrs , ;.udt :1s \\' tnd :mcl !'.tin in the Sto mach, ~tck 

J l t·a<i.ll'll<', Giddint•ss, Fnhu:'s nnd Swelling :lftc r :.kals , Din.iuc-.... ami 
l>r, m ' " '''''· l ·, ,Jd C hill•, Flt" hings o f I lc.ll. Lo~>-s of Appcl ll•', !--lu,rt · 
Ill"!>!> v i l \n-.nlt,l'u, lh'c lll';.S , s , un·yant l nlntt•ht:sonthc SJ..ln, l !i~tu rlwd 

Skt·p. ,11\d .dl N et Hill ' .uul Tn:mbhng- Scn:..tt ions. &c. &c. The firs t 
dd'<' \1 ill l-!i1·c rl'itcf in two·tlly tuinul<'>. This is no li .: tton. for they 
h.tn· "'"'..: 1t in cunnt\,·ss c;,,,.,, El'<'ry suncrcr is earnc, tl y i n \'i t t:d Lo 

tn ••t.•: \lox o f the,..: !'ills, a nd thn· ,,.,11 be :1l·latOII il'dr;•·•l to u..: 

. I'.· 
' . ' . . 

' . . -
11Vorth a, GttiJtea. a, Box. 

FUI{ I ' F:\1:\U·:s TIII.-SI·: l'II.I.S :\1{1 ·: 

"A priceless boon, a tre8..sure 1uore than wcalLh ; the b~nisher of p ain, the key to h ealth." 
These art.: FACT:-i lc,. lilicd Colll l inu. tlly l oy llll' lllh· r,. o r .tll ··l.t"l'~ ul '"' ivty, .tnd Oih ' r·l till' h·-t g u.lr.IIIICt'S to the llt' I'\OUS .11\11 clci.Jihl:ttcd is, 

flu~ 
• 

'Ill 

] A I l'(/('Sf 8(( I(' 
fiH' Jr rOJ'Id . 

((Jl!f J>ate·JI t .Jl i cdi ci ·n e 

Prrp.lrcd only hy tltc Pro pril'tnr, T. I'll t :•' ll.\~1. St. Jl, •),•n<, l..tl\t:,\~lo i ~o •, Ill 

I h•.tl,•r-< <'' <' 1'1 "h··r,·. .\ './: 1-~t . .' 
J{,,\:t .... 1"'. 
jJ/1, . /t. •l.' \ 

1 ~d . . tnol -~-. Cl• I. •·.wh. Solei l•v all Dmg-gists :tnLI P.llcnt ~ l cdicine 
,: 1. ,:.:i:·r,: ;,·ill:• f·,~,·1i f,',• l . 
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1•::- 1 1\ll . h lll IJ l tifol. 

BIRH:.B.EC~ B .A.N'H:. . 
Sou t 1 uu n rto u lJ 1111 diu~:-. C h n11 tot,,.,,. L :uu .. •. L~" t' ~ l. · 11. 

TIII~EE per t'l-:1\'1'. I N 1'1-: I'E~T :dl,•wc,l "" 111·: . 
Pt )!'-t- 1 T S, rcp,,y:,hlt• ""'' d~m . ~" · l. 

T\\' (1 1" ,. C I•: N 1'. l N ' l I IU.-ST ••ll ('1' 1{ I{ F. -..: I 
Al 'Cl)U N rs t.akul.oc. d tHJ th .._ IU IIHtiHHH llltJIItld)' kd tlh ........ 

whcn 11111 dt.\WI1 lw l,." £ h "'· 

STtli'KS, :-, JI A IO: E:--., a11d AN.'o:l l iTIFS l' uaola ,,,.,[ 
:\lhl Suld . 

I 10 \\' TO l'l ' IU' II:\SI·: .-\ II CJ\ ' ..; F F1 •1·: T\\'1l 
\.l ' l ~l AS 1'1 l\ !\ld;\' 111 "' \ •t~•l •' I I \' P l · t~J.: 
1 · 1\'1~ S il l : 1 );\ \ ..... 1' 1 ,, ;\)11"\ Ill, \\U 11 1111'11• h. ' , ...... 

"'' ''"'"" "''' ' " ' .tl thL u rh.._c ul lih' Hth.ld I' J .. I J.i.l I • •• I , . I \'lP 
'-,tu l1 I\ , ,,., . ah(l\l', 

lh...: Jlli\. KBL L K A I ~tA:"\ \ \ ' 1-\, '''lf h htll l''tlhnl u .. . t'"' ' t h '-c 

RUBBER STAMPS. 
11. S .\ \' .\t iE. )la uufad un•t· antl l';tt l\ ll t.ce. 

1-: ul·h·t ~'·""l"• Rnlob~r·f.<.:nl Trt'"· ' I he '' Clim;~x" 
.u11l t>ilh·r 11.11ing St:tll ll " · ]'.•ten t 1nl. !' ... !-. /\.,·, Ko.:. 

1\t :d.t•l'H of nl).:te•:ot. M 01111tt'. ,P lTtHiCfl . V\ll(•;tnh·tU~ 1'\01'1 
1Uo u ltltnr: M .u: h.iUC'S, lJt·tt~toi Tutn~o:t..l Q\·uls u11d other 

Shape•. 
.l/./ F/ A'J.II. nu,i al: .\r~rtt,,·, ,/or b'u 1'J ~{t', Sta !t' Jtlhl" 

r f,,r:t:l f '""'IfS '·' 
H. SAVAGE. 33. CHEAPSIDE. LONDON. 

TO INVENTORS. 
lf y'"tu h,t\c .ut idc.• f.•r :m inH·ntwn PA'r•;: N'l, it fur ~ltrltlmt: cost. 

P.trtH..,tl.111!1 au\1 1\u iiJlhlc ttn.:c. 

RA YNOR & CAS SELL. Patent Agents. 
~; . (It A;\ ( E" \ ' I.A;\1!, Ll<;\lltl:\, E .C 

S . l .Y I H i ll 'S JitiJI<IIt.~ T1•aint•r, .·l llilrt, wri tes:­
• j l'umati uc l.i uun~ut l ... the linc:-l thin~ in th!! WtJrld to 
t cl iev..: l hc '"'"'.!"' ·""' "' imf':trt strength, I ~troncly 
uq;c " '"'"' tu ~11 :llhlctc,," 

N EV l·. R FA 11$ " ' ci\'(' imnll'di:uc Relief :tn<l lin:~lh• to 
l ' uro· .tll ,. ''"' '" Muscular ·""I Chronic Rheumat ism, 
Gout . Stilfn ess of Joints. Sprains, Bruises, ··t.;. Ab,, 
""'' ' ··•h · ·" i'''" i11 Bronchitis anJ Thr oat and Chest 
Atfections. 

( h ·l·:, i~':l l'IJ<;T f ~h\StAI.' l: th)~J ~l i! l'~t CA1 . ~ ~ ~~N. 
'' ,. , · t1 u: Ph' ' t'- '·'11' , .. 11 1.:. 11 1'hc Pnnl'<" n( \\ ~lc.•<r; ""the<!­

•• ~ ·l!t 11• ~! ;\''-' tt\\' p.ttlt•Ht ''' mu. h rduof ·" ~lrtH' l'uuulinc." 
~~~ '' "h ~1 1\ l..•·t;.·ie wutt• .. :-" :\ ,fmir tl•l•, 111 Thr•r,l ' ·\11~·\.ti .. :b."" 
f \;, ,., \\'1\t. \\ l11• ._ :-•• J t ullt11IIH.' lUil' ll Ill" 111 :'l " ' \'l ' f C l o fllll~o.JUa) 
1 I , ,. ' r/u ,1;,•, r'~o ,r .' J'Y(U -..; l~ ~ : - " !>h'tll'~ t'HIIIIhllC b fch.1hk :md 
na.on • ," 

1 ~ . . n,.r. """ ::.~. !Id, t•t·•· Jlut tle. 

G. & G. STERN , 62. GRAY:S INN ROAD, 
1.0:--.lPt)N, \\' .C. 

H . C . STEPliENS, !1'1, Al.l<'I'N!Illo• Rt.. T.ontlon, E.C' . ••H·' P '''" l.llull. 1\. \~1 1 ~ 1\. \\ I .:"\'i\ ' 1.:••1 r. \l.IIIIVI 

:\ '"" k on the "ll<llll l' U·c o ( Puuulinc" scut free on 
:q•pl i <.: .11 inu . 

MANUF~CTUREfiS AND 
IMPORTERS OF 

• / • ./1. 8 /\.1 X ;\'./!J' J(. ,\': CO .• .I·.'A 81' I JJ~' NJ•;Jf_f Jl • . J.Y OH.li'ULJ( • 

PHOTOGRAPHIC APPARATUS AND FRETWORK MATERIALS. 
I . 11. !:. . • '\: ( t • h.1, t ' n• ' \\' ,, l.u I!,. I ,, t 111) "111t .11 , • 111111.,, \ .~, 1011 l11r t:p~ 

"A'Olhh \ll 1''' \\ l•ll..lllt'll, \\hk !t ' ' U '\\ 1\ '''l h i'•" ' 1\' I • t dw lll.illlt l, h 1UIT ,,f 
)'lh•lo•o.. t :.pkc .\lJJMI.UU~ ot c\' t.' f')' dc:t\. I IIJll"'' ' · li•' IH Cht.• d•c·•l 'C~·l hJ t he 
l..UV~l I :\JH ll 'ol't'l' , 

'1 he J•H ·~c-:)~ h •iutphcit)' atsdf. r-ulllustruc ti \311'• "lt p1u.;t1 '' uh t·nth ~et. 

3/6 The Eclipse c amera Set. 
Cl'tup !C'tt' , t ttll'•o i ..,till•~ t'•f il l'••lt-.lu.:d l\l:lh• • '•IIW Slhl111~: H••lll'\\..,, '.l ·p lnt e 
(. ;wu:r.\ t•• l ' h• +l11J.: I q 1h lull ,;..,. \.lth• ·dt•• \' l"il ' '"'• \\tth 1•••111'•"1111: "-• 1• •"11 , 

I •·•r'- !'\lhh,.•, H1.1._,.llt •••lilt!• I 1 cu,, Bl.l.'' F HClliJ:". l '•' \ • h•l''"·: •• u.t I l~lll'-= 
SPiull .. n,, l'.h k c t uf I h \ ' J'I .IH'~. i\lh• lull tn ... ti •H lhtll••, CIMl•h11,: ·HI\ .111 ·' 
, , ur 1ff l.tl .. · ,, ,:vutl l 'h •. av..:••·ll'h. l ' II(C a b. IJl.l •• ~·r :t\'\.,\ltl'l) ,,,1, t:,.t I•)' 
) 'UHl"ll't• .. l, oJIS 

7 /6 Complete Photogrn.pllic Outfi t. 7,G 
C· · · u~w.ul'-= rt:L il '~ l · (.A M El\A ~ 1 :. 1". :l'iO :tlnh t•: :.l .. f t l ' I IH1' ,\. I 

t .H. ,\I" II Il t'J.;.II\ 11:'\ ,-; AI'I ' Al{ t\ ' ll 1:-o ,, ,.u,u.ttu,.: t"'l l l.t r.l" ' ''t.t l't mt n•t! 
)· t :llllt' , \\ ltll H• o.~ '~ ~ptin.: H:u l , S•·u~tll ... ~d A lhu1111111'.:' 1 1-.q .. t, 1 •' Id 
' I ~·uH•l! ~t•lnC11111, l · •~•lla.." ~ .. luth. H, ( ,l,p.,•. J,.,. J .. , L .u.l' h .. r ~1•1111.l 1 11 •• \\tl h 
\111111'1 ' tl• In~ '"' th•H ... 1\bt' ll.1nl\\ t till l· •)l thu..:_ l 1 q u•o l "'' ·llltl .111-l I •'• 11 • · 
" 'If I ln!h l i nt • 7H. thL :-,, ~ utdy l'·h· ~· · ·l. J'fl!-l Jlt" t', n~. u ~l " 11 I ' ' · l..:\t 
111 \'1 tl.dt,t1 \\ tt•\l "--'~C, \\lth \m,..:clllhl .tl\1.~ JcnlhC1 ~l lolp, ol); IU l lhl \ l:oUIV Il, 

X i w (JC I' l'ar<l-~. S t ll l'illff nutt l:'ln u i u(f ltlil l .• ClltJtWill(l u buut 
:r wu . l ,·n·:~ ,,.., ,. l ttt.i.lll'a y :Stuliou . 

T 11 -.: s.· \fl kn"p _!·~.:ul .uh, in toocnck :.bout 120,000 
F E:ET or FRETW O o D , 'cli.t ,,.,,, ~- ph· . vc'""'"· 
,\'-.. , ht ..,i• lt• .. t1 \'t"l \' l.ut:'-' qH.IIICity ot LlrJ..:-s, l'l,1n\;:t;, .uu l 
,,, 1 ' l l {,, 1,. H \Ill!! 1lllol 'I Ul11111t: \\ o+o 11, ,'\;(' •• oUht 20_«?!000 
F U LL·SI ZE DESI G N S fo r F retwo r k, w ood 
C .\ r Vi t,;;. t.\:C., tw .. hlt•, nu tiiiiUrlh\' !'lt1,~ l tJf j NIIt"f.\' 
l •h•l Chr'''· l· ••·twn rk tluthc~. l ) ftll "'· :-oaw l· r.tmes, HauJ 

and r rc .hllt! :O.I .n, hllle~. S.tW H1.tth::r., o\.t: . .. \:-;. 

EolJp ao Dealau. N o. l O:l. 

l.\t't\' Sl'l i~ c..trdulh• t•xn•uilted bcfuro ht:111J! sent out, nmt ~f;/~~tF:.:;;;;:;;;~~tl ~), .. .. 
t 1 ..:u:ll.tlll • Ctlll~ \tc.• 11\ Wtlt\..l nt: tJitkl. 

Speclo.Utios fo r 1888 & 1 8 8 0 .- ll,>oks nl :"e• 
f',c.._•l:• .~. I· J\ 1: 1 \\ ~ •1\. K """''· a. '--',ut .ttutn.; , , l.;uwe Shc:e:ts­
pth l' ' ' · r.; ' .. •. \.•11ll. UUIIIJ.: ';\) Siu•t•h ~·· l;u..:·· r ollhl m nre 
. 1 ,1,1 •1 .ttc l'.u t'''"'· ~' Oll, l'~•,k ,,, \\',..,, , Ln•,•iu.: fJC,i~ns. 
, •• 11 ' lUll; ! u .... u .•rrh, 1 fl tO as ; '"'''"·"(".Ill Nt'W l 'ultctHS. 
11- t '-o••l. l 111 ,Ill\ ' "lho.t r I1111H, .uhl \\ UUll l. af sr•1d 'crmu1rl)'• 
~ ... 1 t lun• ttr C•JU f lllll• ' Htc :ttn•'nllt fll.tr~.::d. F rc'"'{'rkcr's 
ll mothu,•L . tnrt \\\,,k..,lhll' l~HI,h•, pric.: 1S. New Dc)oi.:ttS. 
1\H J',tuc:n.s .:rc.HI)' rcdu• eel m lHkc. 

CoJ:Ilplo to F r o t work O utlit 1 tYmtnbins: to·inch 
~ t-:1'1 I' ouh' , .. ;, ~:'" !\·Awl. laic . -4 l), ... ,~u' t wn ll '"rHdent 
pl.tnc•l \\ .... ,, , }! '·'''' '· Rt'.tl ''· lt .w,U•r .. •k ,,n Fn.•t"·o- k, 
t•J • ..: -:"- td .. c.:uU.l).;t' , ,.ud. 1:1 lcct A),llltc,l l' l.mcJ l ·n : l· 

t• N.O.- tf Apparnlus does not givr. sntisfncllon, 
n n:l Is n : turncd uninjU<·ed woth in l ha·e., d;tys o( 
n:c c ipl, w e 10u:u ·nn lcc to a·cfund puo·chnsc m oney. 

ltt· ll t:f ~~·t •, , ' ', tocl . , J1,,, .tJS , h V• .. UlHI •'I"'·""'· 
( , u~pl t CC \ .ot .oln;:u,• " ' 1'h· ln, r.q)luc ' :!'1' ".'''1:·· ••1u: 
"'"'I'· J . U. SIU1IN£lt bl. CO. , £AS I Dl:lll:HAU, 
NURf'OLK. • , • 

\ \ lu,lt•,,,!o A l,:t :U.l for l..r,ntl•,n-l. M t i 1 I ll.;. h. S ll . l.., 
6."', 1t lllf\''•')' •<c .. ut, N., nnt.l c., Svutfl.UIIf.Jluu lto" , "''t,cru 
S~tmph:~ 1u.ay lJu "c~u. 

" '-''"'· J>· CA.l. 

- e ir Spt'd.11 Fret,•·ork nc~i)jll. in c.nnllllCIIlN:\IInn of Hu 
) ! .•jell' )''""" j uh11ue , r.a.:c. 30 in. by 'J6 io •• pnCt: ":\ 6d. 

.JUS'l' l'UilLl SlTED, NE\V CA'l'ALOGUE of 
~1 .h. lHIH'' • S,t\\,, nt·-.1~11~. \\'c.\t tt.\ ... \·~ . Sit l'l·,~·vo;, ('00 
Jllu .. t l ,l11•.-"''· "ith ln, ttU\. Ci\JII"', .. ll. , p o..,l (rcc. (;~,.,od Ftc~ 
~ .• ws. l J<o. 4d . pe:r .:11.•~~; best O..llto, as. ~J. 11er .:ro~ 

Wall BraokA 
Price Id. 

• 
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16 A DVERTISEJJJE.NTS. (Work- March 22, 1890. 

, 
For INFANTS and INVALIDS. 

1..'/w Jion oJ•ablc JI1·s . T u J'JW u J' 1.t.: J•itc s :-

c__j),_;_e.et_) 

r._Q_~ J~J 

Jr(:...~l~ J~. 

' lVI ELLIN'S FOOD.' 

• J.. 

u_J 

• I I 
f2:Crt-o.-t;L.c;- . 

Samples, Pamphlet , and Prospectus post free on appllcation t o 

G. rJI ELL IN, 
MURIEL A . TURN OUR. A%~d t ,..,, ,, •• i ' JJ: ·~~!!:;. MARLBORO' WORKS, PECKHAM, S.E . 

FRETWORK AND CA RVING. 
H igh est Award - Gold Med a l for Tools •-0.7JO 

and PattCl'DS 

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

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

R. W. A.:- " Received your Cata!cg-.t:! to­
day, and consider it the best I cave seen." 

R. B. M.:- " l'Yiachine to band, am highly 
pleased with it.'' 

J. A. S. :- "I have taken Eight First and 
One Second Prize with various pa tterns of 
yours." 
J fl >l!</)'((/ rtf ('nffllfHJIII' llJ' nil 'J'onl•, 

IJ 'uor/1 , . ,, •• , """ .';oo ,1/iu ialllr'' 1J•·­
.~ i!JIL•1 j'rt•C J'or ,, i.(' ·' ffiiii J>.V. 

Harger Brothers, 
SETTLE, YORKS. f.t hti\O'llA MP$ t i'I'\I O , 

If; t~ A'\,( 12 l f'fS . 

NURSE'S REGULATOR. 
Pntent Applied for, No. 5139. 

;-:--

Fo: adjusting the Irons or all Engli!.h Pattern Bench P bnes. Can be 
eastly fitted to any S_mooth, Jack, or Try Pbnc, without alteration of Irons 

:1lrcatly m use. l'rice 2s. each: post free, 2s. 3d. 
P rit:o T. i ... t.~ [roe by 1>0.'It on aJ•J•Iicntion t o :io i •J J"lt:al• ers, 

CHARLES NURSE and CO., 
PLANE 1UAKERS AND 1 ' 00JJ IU E R C IIA.NTS, 

182, Wa lworth Road, London, S. E. 
(Es tnbli s h ed '1 8~'•1 . ) 
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ENGRAVERS' Atm ETCHERS' PLATES, TOOLS, AND MATERIAlS. 
Ul•' 1JES7.' Jll .-ITEltT. l L A.YIJ li'UltH.J'Jf..l.YS TITl'. 

Cot'I' I'R PLATE<; from ~d . per >qllare inch; STF.F.L P!.ATE~ from •d. per <t'JII:l l'C in ~h; 
c~.\ VLI" .. . 3'· tlo:.: (~H ,\\' 111( fl t\NUL~S, ~"· od. doz.; ''ftlt~ I~J\ OhO Gtc .-\\'1--: K, .. .... c:lch: 
P r.A I': . FL,\T. Ol< Rnt·~u U !c,\\'i!.RS, St!t ot' 10. 2.; ; Erc•n:-;c Pul 'tT!>, ''· anJ ;! .... c.:.ld~: 
llh:: .:t••T t:-:T ~C!'.\1 ..,,,, 7<. d.>z : TIIRI'I: !'>QJ!AI<C ScK \1'1 ll" OR lh·R:o.l•llf t:s, 1n 

ll andlc: , z, .u1u 35. c.lch, and all kind, uf To"l' and ;\latcrt.ll,. Li5b Free:. 

JOHN SELL ERS & SON S , 
16 1, A R U N D E L S T R E ET, S H E F F I E L D. 

L"•:•!.••t .·l<·• n!• : J fl() \'N! SO.\' &- SO V. ~n. //·,,,.,~, ..• ,,./Stud. c:!y. 

Fretwork and Carving. 
GOLD ~IEDALS AWARDED TO OUR CUSTOMERS. 

Ju-t o ut- Li't' ~os. 41 and 4o of Latest Dc,i~n·. with h htrndi.oJflS 
h>r Fret Cllttllll:, fret.: 1111 application: Culnplctc c .. t.llllj;UC, 1'\ o-;. 
~o :tJui 1S, o f !Jc,i!: tl<, i\1.\ch i nc~, T ool<, :ln.! il latcrt:d•. wuh 1.40~ 
l· n:.;t:\\in~>. od.; l:,lok on \\'ood-C:tn·inJ,! , fur tho· tju ll.bn~c oJI 
1:..-::utncr:--. "iih :•:. allu ... tratitlnS1 9J.: Five !::ip\lrllng l'iuJtu ·fr.uHcS, 
l"u. S ~ ~. 1ncludn•:: i llu""lr'lh:t.l one, ~J., frc:c:. Ph: .ht.: quote nu•n· 
Ocrs oi Uc.)i··nc; when Ol ~.lcr• n ·• .. ~ . 

All D"'"'I:"S I:TC:Ill:> Reducc:l in Pncc. 
- -- lt HENRY ZII.I.ES & CO., Pul-lishrrs •if " The Amateur, 

2 4 nnd 26, W i lson Street , Finsbury, LONDON, E.C. 

Pru;o;TED AND PUULISUED uv CASS' •'LL & Co·. tl ' ·\.~v. Lt.'ll 'l' •·o, L ll•"LLE S \UV \GE Lo ·o"N " ' C "' ., • ,, ·• c. A "' ' ' • ;o; "' ' "-• • 
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