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An Inexpensive Painted Sideboard or Dinner Waggon, constructed chielly of Turned Balusters. 

A.~ HEXl'E~SIY£ PAI~'l'ED SIDE­
llOAJtU, 

IlY J. W. (:LE 1\SO~ • W 11 IT E. 

ELsEwn EttE in the pages ofWoJ:K, the idea of 
using the turned ualu))ters sol<l at so low a 
price by i\[e:;~ r·s. 1\f. C. Du try, Gl, Storks 

' Road, London, E.U., n.11d otl1cr firms has 
been mooted, with suggestions for their 
treatment. .For the:;c o.dmirauly worked 
pillars supply llto nma.tcut· carpenter with 
honest dccurali vu material that is easy to 
work and of lasting value, at a cost but a 
fraction o,·er the raw material itself. 

In the !>i1lc:bonrd shown in the sketch, the 
baluster~:~ No. 1 cost in dea.l but Is. 6d. the 
dozen, each ono yielding two pieces the re­
quired lougth for the top. J:'ourteen of 
No. 43, cosLrng 2~. tho dozen, supply 11ll the 
turning for the main storey. The cupboard 

• 
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doors a.re filled with ~pi ncHes, costing Ss. to 
12s. for the gross of twelve dozen, tumed to 
one's own pattern. Thus taking the place 
of 11 greater quantity nf solid materinl, they 
are practically us chnap 11s the lowest 
possiole price for the rudest carpentry, yet 
the result is a piece of furniture that, if 
neatly finished, either ebonised, painted, or 
enamelled, is not unworthy a plnco in a 
middle class room. 

On Messrs. Duffy's sheet of designs some 
101 patterns are figured. All theso nre 
made also iu pitch-pine or mahogany the 
pitch-pine being double the cost of deni, the 
mahogany, which applies only to the lnrget· 
numbers 73 to 101, costing, of course, con­
siderably more. 
. The sideboard-or dinuer waggon, for it 
lacks the larger cupboards which are usun.lly 
embodied in a dining-room sideboard-offers 
no special difficulties of construction. In 

the paper:3 on constrncting various pieces of 
fumiture that haYe nlrcndy appeared in 
WonK, the mysteries of joints and Jittings 
lw. ve been mat le cl cur. .As this design is 
intended as a. sugge!-;tive one rnthcr thnn n.n 
exact pattern to be followed accurntoly, it 
seem~ neculess to adopt the u:;unl met hod of 
those who write herein, or to speak definitely 
a.nLl at length upon the f'mmingof the cn.rcnsc 
and the difi'crent f~nture:-:. 

It is enough to show the rough iLlea of a 
piece of furniture that is chiefly built up 
with these baluster:-:, and bcyonll lincntsta. 
for a. filling at the back, requires llll.!l'cly 
simple plain wood nnd a. few muchine-mndo 
moulding:3 to complete it. 

The doors below, frumed us for a panel, 
11re filled with small turned spindles, either 
set in the round and lined with some 
material to exclude dust, or sawn in half nnd 
put ou an ordinary pa.nel, ns 11 decorative 
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'cl f the whole fe:tture to carry out the J ea o 
• cl that is al l. Let us 

nnd lobour r~CJUJre ' ti or thin end. All 
begin by maktng .the ~ er it down; and, 

thing. . ood <:ccond !;Cries of 
If it is des1red to . ab· If wbe.ther for 

shelves below the matn s e. , iece~S only, 
the whole length. or fork~b1st~e.%any with a 

that is n~cesj9' 1
\ t~vill be just as well. to 

befor~ domg t. us, :nent in selecting a n~ce 
exe~ctse s~me ~udg n easi ly be rounded a_nd 
flenble b~'witl~ ~knife, and fin~shed Wlth the designs kept 10 stoc s o se 

feature 1en uoturuedr rc;r s.uc~diS~:IT p~uce 
"Where the cost o a e" a eh more 

ta,pered o 'l'h next piece w11l be pre-
glnss-p!lper. e aoner the only care 
pared m tb~ same m rve the taper so that 
necessary bemg to prese . . ed torrether is not deemed an obsta.clej. mu65 to 72 

elaborate patterns. sucl1 as ~o~~· from 3 .~ d: 
might Bdbe emplt?yedd."ru T n~d 9ld to 2s. si. d. 
to Is. . each m ... • . " . f -re 
in itch- ine, but these (Heces are ar. mo 

. sotld one~-~~ in. to 2 in. to place of It u~., flS 

when the tbWO piecebsuaprtC C~~~ge fro~ OD~ 
there shall e no a. r 
thickne~s. to ~nother. d as follows. Bevel 

The .]omt ts mnna~e the thick end of the 
off an m eh or two a d · length at for the selected numbers; s~ thhalt the dbai~ 

each end would become unstg t !y, an 
a dozen, at most, would replace the fourteen ~gin~hir,Pi!~~ ~fdtbec~~bC:?,~~ ~h~t they fiJ 
required. . . t 

But as the whole idea of the design ts o 
obtain lightness, in a. ~anner rather ou~ of 
the hacluieyed sty.Je, It IS needless to go Joto 
details of alternatl ve plans. 

eh other . Take a piece of the w~xe 
~h~ead and ·wind it evenly ro1;1nd bfth p~el~~ 
of the rod covering the sphce.. rhf JO cl 
may be glued or cemented first, tf pre erre d 
but 1 this is by no means necessa:~'d ab 
an risk of slipping may be a.voi e 1 
·u~ takin a. turn or two of the tbre!lr 
iound ea.cg piece separately at tbed sbli~h 
before windmg the t~rea4 .roun ° 
tocretber. The succeechng JOints abre all 
m~de in exactly th~ sam~ manner, ut, as 
the rod becomes thicker, 1t f!1ny be nebs­
sary to splice two or more pleces toget er 

A. HOllE-M.lDE FISHING-ROD. 
BY CONWA.Y LLANB.EDB. 

ALmoUGB fi c;hiog-rods of good quality may 
be purchased for reasonable, and often very 
triBing, sums, there are, doubtless, many w~o 
would prefer to make their own. There IS 
the man who likes t{) be able to say, "I made 
it myself, you know," and. takes. a. dou~le 
measure of enjoyment in usmg things which 
have been fashioned by himself, even though 
they may not be so handsome-looking as 
the ordinary articles of trade. Of course, a. 
regular AI f!abing-r<>:d is n~t th~ .kind !lf 
thing I have 1n my m10d whtle wntmg this, 
but stiU, a good serviceable rod will be the re­
suJ~one which will doa.s well as anything else 
for pond or trout-fishing. It, or something 
similur, might answer for salmon-fishing, but 
I do not know, as I have never tried. I 
tsbould also say that the rod is not intended 
to be portable, or, rather that it does not 
take to pieces, though with a. little ingenuity 
it might be made to sa.tiafy requirements in 
this direction. However, as it stands, it is 
jtlrit the kind of thing which will be very 
~W"ful tn anyone living in the country, and 
nr1t r{l{JUiring to travel ahout with it. It is 
al&r1 a capital rod for boya, and as it only 
take a Esht1rt time to make and the coHt 18 
alw,atuil, fJal.er will ea.aily be able to gratify 
tlill wi .. h~ r,( !Jill young hopefuls who want 
111 practi t; thr: gr·ntle art. 

.A rmrt from tl"" wood, about which more 
&Mrt, t},r, rnrLttrit.ds and toohs nre few and 
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Fig. 2. 

Flg.3. 
Pig. L- Ends o! Wood bevelled !or Splicing. 

FJg. 2.- Ends fast ened t ogether 1n Position. 
Fig. 3.-Mode of securing Ends o! Thread. 

throughout their length in order to obtain 
tbe necessary thickness. In this case, some 
cement or glue will be a. convenience when 
tapering~,. but there is no absolute necessity 
for it. lt will, however, be desirable to 
whip the pieces together with the 'vaxed 
thread, nt intervals of o. few inches. At some 
of these places the pins, or other wire­
pieces of l1nir-pins will do o.s well as any­
thing-within which the line is to run can 
be bound in. The waxed thread will hold 
them perfectly secure. At the tip end 
another pin will, of course, be bent and 
secured in the same way. 

It is not necessaq for the whole of the 
rod to be spliced up in the way described. 
Toward~ the butt end, n. stick of ash or a.ny 
other su•tnble wood, may be used solid but 
of courfle, taporod down to suit th~ re~ 
lll!lli lldOJ', 

limr,Jr;. l r,dr;(;(J, ttJOIH, in the ordinary Hense 
hr6 Mt ri:Jfuimtl, tlwugl• they m1ght b~ 
lJr(lugltt ;,,t,, u e. 1 lli.Lvc, l10wever done 
very wnll with n. penknife anti glnHH~paper. 
H()rn~, tlm•~t~J t1r t:otttm ill ncccRHnry for 
lm~tlwg th1~ r,art11 tl!gl:tlwr. PorhaJIH the 
beat llll\.ltJri(&J ill t1 kind CJ( )'IJ,T1l Or tlli'Ont{ 
uft6(J l,y 11bc!ornalcer\ tltllugl• 1t rnn.y not look 
~ neat.fUI ~Ilk. A ftWCIJ of HlttJuma.korH' wa.x; 
18 alao JndlllfiUnllrJ.blo, t~nd it. ct~n lJO g()t uny· 
wh~ro. A 8T~~ll ruuco r1f Wlro wl•ich cnn ho 
eas.ily bent .w1ll 11ervo for tho rirtgA tl•rough 
wb.tch the hno runs, but ordinr.lry pims will do 
tclu,tte a.s1 '!ell, and I l1avo novor uaod o.ny. 
ihing e ao m tbe11e !1ome-mn.do rods. 

The wood of wluch tbo rod is ma.de must 
n:ow h~ve a. short Hpace devoted to its con-
81~uerabtJOn. Some pibces of thin flexible stuff 
WJ e nec688ary for the tip d f th od 
Cane, ,split strips of bamb en o e r . 
anytbmg of that kind wilr' whaleb?ne, or 
Their length is unimportant, :Jdho a.dmtrahbly. 
th th . owevers ort Tb[ :J;e, ey can ~tly be sp · ced together. 

orter the P1eoe&, the more patience 

W hon cornplotod, the rod may bo nd van­
tnguouHly cor~tod with varnisla and if 
ll!tiridont car·o h011 baou taken n'ot on ly a. 
HJghtJy but a Ufloful flahing-rod' will be the 
res~lt .. Nothit•g ho.s been sa.id about a reel 
wlnch 111 genorally considered indispensable' 
but fish may be caught without it. Possibly 
on some other occasion I may suggest an 
arrangement to be used instead of a. reel 
!l'nd a~o give directions for making the rod 
m p~rtiO!JS to .render it more connnient for 
ca.rrtage m tl'8.1Ils, etc. 

Pe~ha.ps, to some who would like to make 
a fiahtng-rodas suggested, questions may arise 

rwork-Fobruo.ry 21!, ~l 

-as to length, both of the whol~ ~nd of }Jai'U!, 
thod of cutting ends for ~pilctng, and tlu, 

me of fa.steuing off tl~e tl~rcad. }.'o IIUch 
way le a. few detailed d1rectwnH, wh1ch, With 
peop · '11 t t' '1 the a.id of accompanl;IDg 1 us ra. Ions, Wl.lno 
doubt make everytlnng clear, may be gwen. 

The total length of th~se I hav~ m9:de a 
from 9 ft. to 10 ft., whtch I be!teve 18 the 
usual though I suppose there 1.8 no valid 
easo~ why it should not be more or less if 
~equired. For the waters I have. fished in, 
the Ienath named has, however, sutted .. The 
length ~f each piece has depen~ed en.tnely 
on the material, and the way m wh1.eh It 
would cut best. O.f course, there IS no 
occasion for all the p1eces to be of the same. 
length but .the sh~?rter they are the greater 
the labour m makmg the rod,, on accou.nt 
of the increase~ nun:ber o~ sphces. Wh1le 
mentioning dnnens10ns, It may not be 
amiss to say that the r~d may taper from 
the thickness of an ordm~7 penholder, '!r 
even less, at one end, to suific!ent to allow 1t 
to be comfortably grasped .m the hand at 
the other, without ma.kmg It too heavy or 
cumbersome. . . 

The ends of the pieces for sp~tcm~ ar~ cut 
a.s shown in Fig. 1, from wh1ch It will be 
seen that the two bevels must fit each other 
so accurately, that were they placed t.ogether 
a.s shown in Fig. 2, they would, m fact

1 form one continuous piece. It may ~e. we~l 
to note that a. long bevel of, s.a.y, 1 ~.m., IS 

better than a short one, a.s Wl.ll eastly be 
understood. . . . h 

All we have now to do 1s to Imagme t e 
two pieces at the joint being held by the 
thread previously referred to. The only 
difficulty that can possibly arise to the 
veriest tyro is bow t? fast~n the ends, a. 
difficulty which, I thmk, ~~Jl at once be 
removed by reference to Ftg. 3, where the 
method is clearly shown. Of course, on 
finishing the ends must be neatly cut off, 
a.nd tbe;e will be no risk of the thread 
coming loose. 

PARAFFIN LAMPS. 
BY TBO:MASO. 

SUSPENDING AND WEIGHTING HANGING LAMP­
SNAKE LAM!' OR HANGING LAMP ON STA..ND­
A..-~OTB.ER Foa:u OF L.u!P ON STA..ND- SNAD 
SUPPORTS. 

THE ne~t lamp, Fig. 17, differs from. Fi~. 1.6 
(page 696) only in the manner ~n wh1ch 1t IS 
suspended. In the first hangmg J~mp de­
scribed, I proceeded on the assump~10n that 
it was to be suspended fTom the remams of the 
gas chandelier. The lamp now under con­
sideration can be suspended ~nywhere,,pro­
vided a book can be screwed m to the ceiling. 

I have already given directions for ~e­
termining the proportions of the suspendmg 
wires. It is, therefore, only necessary to 
describe the casting at the top, and the 
weifJhts. . 

F1g. 28 gives a. view of the to.P cast.rng 
half size and Fig. 29 gives a full-s1zed VIeW 
of one ~f the wheels in position, ~ut ~e 
space between each pair of lugs IB o Y 
approximate, being, of course, regulated !fi 
the width of the wheel. Be careful th~ 
the lugs taper on all sides slightly,, to Th~ 
the pattern to leave the sand ea.sthlly. . er 
taper (or strip) must be fi.led off e 1n.n 
faces of the Jngs when you get the cas~:t 
in order t() J>revent the edges of ~e w . 
rubbing. Make the lat~er by cuttu~ a h!f£ 
of sheet-brass, rather w1der than t th~ ring 
and make it into a ring. Solder. shown 
between two discs of brass of thehs:h! ciDUe 
in Fig. 29, and drill a hole throng 
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of both disc.<~. Drill holes through the lugs 
where shown; place the wheel in position 
with a small washer each side, and then 
insert a piece of stout brass wire through 
the lot. To prevent it working out, solder 
one end to the lug. Drill holes through 
the two lugs on the other side of the 

':l casting, and insert two S-shaped hooks, 
•r io.ining them by another hook as shown in f I F1g. 17. 

1 Now as to the weifhts. They are gene-
"1 rally ma-de of severa segments of stamped 
:I 1 brass soldered together, and filled with odds 
s : and ends of metal to very nearly the 
1 I required weight, small shot being used for 
:t ' the final balancing. 

! If you have the chance of .pickingthem 
1 up second-hand, by all means do so1 as you 

would probably get them for constderably 
less than the cost of the brass stampings. 
P ersonally, I do not l ike th e stamped brass 

• 
I 
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· j weights. The pattern is generally one from 
· which a South Sea Islander would turn in 
' 1 disdain; and the whole appearance is what 
: 

1 
only nMty sarcastic people would call orna-
mental. I do not mean to say that all !. the weights are like this~ but the majority 
of those belonging to tne cheaper chan­
deliers are ; and they are the sort you are 
most likely t o pick up second-band. Before 
buying the wetghts, get some idea of their 
size by weighing the lamp, shade, etc. 

Whether you buy or make the weights, 

I 
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carefully overhaul the hooks or rings by 
which they are attached to the chains. 
Neglect of this precaution may result in a 
weight crashing through the shade, and 
letting the whole concern down with a r un ; 
a result most astonishing to anyone sitting 
under it at the time. 

So much for the stamped brass weights. 
They are scarcely suited for the lamp, on 
account of their tinselly look. Something 
of a solid appearance is necessary. For Fig. 
1 i, I do not think you can do better than 
get a. pair of "shells" of the same kind as 
those used for making the reservoir ; but, of 
course, considerably smaller. Cu~ n. 1 in. 
hole in one half to put the shot in, and 

. make three holes equidistant at l in. froru 
the edge of the hole, and al)';o make a hole 
in the centre of the other half. 

Now get four of those little brass eyes 
used for holding the Venetian blind cord 
close to the window (Fig. 30) ; t in the ends ; 
insert them through the holes in the shell, 
and solder cn.refully on the inside. We thus 
have three rings to attach the chain to, and 

. one projecting from the bottom for a. smoke 
. consumer to han~ from. This pair of shells 

.. must be joined m a different way to the 
others. Tap the edge of the top h alf 
inwards; tin both edges~ put them together 
with the edge of the oottom half over­
lapping that of the top half, and solder 
firmly. 

Fig 1 6 is weighted in the same manner, 
with the exception that the baJls will be 
only half the stze of that in Fi~. 17, and will 
only need the 1 in. hole. The chain is 
hooked to a piece of wire ben t like Fig. 31, 
the ends of which are soldered inside the 
ball. 

If any difficulty should be experienced in 
getting the balls small enough (I know they 
can be got at Stnnton's aforesaid), make the 
weights of sheet brass, the shnpe of a lobster 
tin, or clock weight but of course, much 
smaller. If polished up nicely, they look 
very well. A piece of wire shaped like Fig. 
31 is soldered on the inside to attach the 
chain to. When you are balancing the 
lamp, do not forget to three-parts fill the 
reservoir with oil. 

• 

• ' 

. 
pARAFFIN LA.MPS • 

The J.amp is suspended from a steel screw 
hook, screwed into the ceiling. It is of no 
use screwing it into lath and plaster ; you 
must hit on a joist. Notice the way the 
boards run in the room above, and thejoists 
will be found at right angles. Make trial 
holes in the ceiling with a long thin awl, 
~ntil you bit on tlie joist, and then screw 
m the hook nearly as far as it will go, for 
it looks bad to see it only about half-way in. 
It is not at all a. bad 1dea to wear a pair 
of spectacles when doing anything to tile 
ce~ling ; they protect the eyes from falling 
chi_]Js, etc. 

Variety is charming when it is not 
costly. Bearing this in mind, I so designed 
the hanging lamp that the reservoir, burner, 
etc., could be taken out of the bolder, and 
put on another form of stand, thus giving 
a totally different lamp at a slight extra 
cost. 

In Figs. 32 and 33, two forms of the lamp 
are shown. All that is necessary to eft'ect 
the chano-e from the hnnging lamp is to 
unscrew tte ring at the bottom of the latter, 
thus releasing the reservoir, wbich is then 
put into the other h older or stand, as shown 
m the figures. Turning the reservoir round 
a few times screws it into A. The ring from 
the bottom of the hanging lamp is screwed 
on where shown in the figures, both to pre­
vent it getting lost and to add to the 
app_earance. 

The ring to support the reservoir is made 
as before. The t hree legs have t o be worked 
up from a casting. Fig. 34 gives a balf 
size view of one pattern, a sort of conven­
tionalised snake, "squared" for convenience 
of copying. Make the wood for the pattern 
of three thicknesses glued to~ether, and 
dried under pressure. Two of tne pieces are 
to be t in. thick, with the grain running in 
the direction of the greatest length ; and 
the third piece is to be~ in. thick, with the 
grain running across it, and is to be glued 
between the tlvo t in. pieces. 

When dry, plane the woorl down until it is 
of the section shown half size at the• top of 
Fig. 34. Transfer the pattern to tl1e wood 
and cut it out. Trim it np round in section, 
tapering the tail, which you will obsen·e is 
jomed to the body. The neck is made 
rather smaller in order to give a natural ap­
pearance. The wood not being thick enough 
for the head, small pieces must be glued on 
as shown. Make a slight depression to serve 
for the eye, and in the cent re knock a short 
piece of a good-sized pin with the bead on 
1t. This will, of course, come out in the 
casting as a prominence, and when it is 
polished up (the rest of the eye being left 
rouah) it looks very fierce indeed. Make a 
slight groove to indicate the mouth, but do 
not be tempted to make it with its mouth 
wide open-a. very conventional idea, no 
doubt, but more suited to a belligerent Tom 
cat than a snake. Better not put any scale 
markings on the pattern. Think of the 
time it would take to fi nish up. Glue on the 
lug at the position !-:hown and tbe pattern 
is Clone, except varnishing. 

You' can have either three orfour of the:;e 
supports to the lamp. With three the lump 
stands firm on an uneven surface, and the cost 
and work in finishing is less ; but with four 
you can use two of the snake's beads as 
handles to lift it by. This, however, is not 
the only way of carrying it, as I shall 
presently show. 

A pattern like Fig. 35 must now be made 
of i m. wood, care being taken to halve the 
arms into the circular pa rt in the centre, 
and not to cut it all out of one piece. The 
length of the arms is got roughly in this 
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mannet' :-On a piece of paper describe i, 
circle half inch larger all round than the 
extreme diameter of the ring that supporta 
the reservoir; put your pattern in the centre 
of this circle, and make the arms touch the • 
circumference. 'l'he object of this casting ja 
to steady the legs ~n~ provide means for . 
securing the reservOir m place. Be careful 
that the arms are equidistantl or the 1• 
will have to be bent out of t.ne upright m 
order to get them to coincide with the arms. 

Now mo.ke another ~attern the size and 
shape of Fig. 36. It is clt'cular, and will only 
cost a. few pence to have turned if you have no 
lathe. The brass casting need not be turned 
unless you like. File and emery cloth will 
do very well, but it would, of course, be 
better turned, as the top could be made 
slightly concave, as shown by the dotted 
line, in order to correspond with the curved 
surface of the reservoir. Drill a bole in one 
end and tap it to fit the screw in the bottom. 
of the reservoir, nod cut a thread on the 
other end, as shown, of the same pitch. · 

Now finish up Fig. 35 and drill a hole in . 
the centre large enough to admit the me.le 
screw of Fig. 36. Tin the surfaces that 
toucb, and solder them together by heating 
the metal until the solder melts. An easier 
wa_y would be to scre'v one into the otber. 

Drill -fa in. holes in thi. snakes where 
shown at H in Fig. 34, taking care that the 
drill does not go right through, and that all 
the holes are of the same depth. These 
holes are to receive the ends of the arms of 
Fig. 35. 
~older tbe snakes in place, being very 

careful that they are all upright. Cut a 
circle of thin card of such a size that when 
placed in the position which Fig. 35 is to 
occupy its edge touches all the snakes just 
where you made the holes. Now strike 
three or four circles from the centre of this 
card disc., and then make a hole in the 
middle of it. Place Fig. 35 on it exactly in 
the centre (Fig. 36 having been soldered to 
Fig. 35, the bole in the card admits the pro­
jecting screw of Fig. 36}-the circles you 
struck will guide you-and then mark how 
much of the arms projects beyond the edge 
of the disc. If 'you find this amounts to 
more than the depth of the holes drilled in 
the snakes, you must file off the superfluous 
metal. Then file a. shoulder on the J.l.!Oject­
ing part of the arms as shown at A, Fig. 35, 
to just fit the holes in the snakes. 

Drill boles for the rivets to secure the 
snakes to the ring; make marks on them 
and co1rresponding ones on the ring to pre­
vent ,·onfusion, and then unsolder them . 
Clean ,1fl' the solder, put Fig 35 in place, and 
th en ri,·et the snakes on with copper rivets. 

1l'ry the reservoir : if it will not screw into 
Fig. 3t\ it is because the measurements have 
been taken carelessly. The only way to 
remedy it is to bend one of the arms of Fig. 
35 slightly, thus throwing Fig. 36 a little 
out of the upright, and probably allowing 
the reservoir to be screwed into it. 

Drill a small hole through the snakes • 
wbere the arms of Fig. 35 enter them in 
such a manner that you drill through both 
snnke and arm. File a piece of brass wire 
sligbtly tapering to fit this hole, nnd tap it in 
firmly with a light hammer and cut off the 
projecting ends. This renders the whole ­
thing rigid. Polish and burnish as usuoJ. 

A shade can be made in the same manner 
as described for the hanging lamp, or a glass 
one can be used. The size is the same as 
that for the rending lamp fi rst descl'ihed. 
If made of tin or card it mny be larger, but 
not as large as the 1Janging-lnmp shade. 
Tbnt would give it a top-heavy look. . 

. . 

• 

• • 

• 

• 

• 

• 
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:\Iake the rim for the shade of the tin. 
by -frr in. fiat wire. In ~mler . to get the 
exact shape of the supporttng wires, make a· 

J drawina of the upper part of the lamp, in 
the sa~e manner as you did to get the shape 
of the arms of the banging lamp, only 
·instead of drawing that arm you will draw 
the outline of one of the wires that are to 
support t he shade. Cut three lengths of 
~ in. brass wire, allowing for the piece that 
goes into the holes in the t op of the reser­
voir, and also -§ in. to permit of their being 
riveted in to the rim or gallery. Bend all 
the wires to the shaJ?e drawn on the paper, 
file a shoulder on t m. of the upper ends, 
drill holes in the ~allery to admit the 
shoulders, insert and nvet over on the inside 
lightly, put the whole into position on the 

0 0 

l'ig. 2 8. 

' 

• . 
Fig. !J.Z . 
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MonERN F oRGING. 

The shape of one of the legs will be given 
in Fig. 38 hali size. It is a very easy pattern 
to make. Cut a piece of wood to the out­
line, and on each side glue a narrow strip 
of the same wood. Glue little bits on to 
form the "toes" and also to make the top 
round with a bevelled edge. Reduce the 
size of the leg just under the round part and 
cut a piece out of the top, as will be shown at 
A, Fig. 38, t o fit the curve of the ring. 

It is not intended to have lugs on these 
legs, but to screw them to the ring from the 
inside, using two screws to each, having 
heads like wood screws and well counter­
sunk. The countersinking of the holes 
inside the ring is easilr managed by taking 
a large size sharp dril bit in the hand and 
twisting it round in the hole. 

t 
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:MOD E R N FORGING. 
BY J. H. 

FoRMATION CP BOLTS AND SWIVELS. 

BoLTS and nuts are bought more cheaply 
than they can be forged in small quantities, 
and they are consequently seldom made in 
little workshops, unless they happen to be 
~equired of special dimensions, ort not being 
m stock, are yet urgently wantea. It ll)ay 
therefore seem that their description would 
be superfluous in these articles. But such 
is no~ t.he case, because by introd}lcing a 
descnptlon of the methods adopted m tlieir 
formation, I shall be able to illustrate 
several facts which find useful application 
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\_ - - J· (full 1 ) Pig s1 - Wire forat ....... · l'ig. 28.- Casting at t op of Pig. 17 (nalf size). Fig. 29.-Wheelin Position between Lugs (tun size). Pig. 30.-Eye s zte h. 14 aiob~ Fig: u.- snake 
ment of Chain. Fig. 32.- Snake Lamp fitted with Shade. Pig. 33.-Alternative Form of Fig. 32, fitted with Gallery o o · · 
support !or Fig. 32 (halt size). Fig. 35.-Struts for Pigs. 32, 33 (full size). Pig. 36.-Enlarged Diagram or A, Pigs. 32, ss. . I 

. . . . . . . h 1 f k besides these SIIDP e lamp g1vmrr the wues a tw1st here and there Solder the legs on and mark the pos1t1ons m ot er c asses o wor 
to get them 

0
straight

1 
and then, w.ithout mov- of the holes for the screws. U nsolder them, examples. . choice of three 

ing it, solder the Wlres firmly on the inside drill (not quite through) and tap, and after rr:o make bolts there lS a bar is selected 
of the ring. The shape of the wires does not finishing up, screw them on. It is best to available met~ods.f t~n b~it head across the 
matter particularly. That shown in the only burnish up the edges and other promi- of about the. stze 0 ~ drawn down, first 
figure looks very well If you want to use nent parts of these legs1 and blac~en the angles, and the stem 18 nd then completed 
a globe you must make a gallery to support other part carefully w1th gold stze and roughly by the haTh~r~ethod is not often 
it, by getting a stout piece of sheet brass lamp black, thinned with a. little turps. between swages. iS bo. ens to be very 
and cutting a hole in the centre just ' large There are two ways in which Fig 35 can followed, unless fthh ~~ou/fovolved in the 
enouO'h to allow it to slip over the clips, be attached to the legs. You can either make short, because o t e a e bar and finishing 
whict. must be bent inwards for the purpose, the ends of the- arms like B, securing them drawing down froiD: a ~1iameter. Though. 
and re~t o~ the/projection indica~ed by the with a .Pin through as shown, or you. can n~tly to thehreqwre uch a method woiild 
arrow m Fig. 2 (page 480). A stnp of brass, have a little lump of metal cast on, as will be mth a st~m ammer, 8d to it would very 
which may be fa~hioned something like that shown at B, Fig. 38, and make the ends of the be occas10nally resdo~e a ~an who works 
which will be found in Fig. 37 (which shows arms like A, F1g. 35, securing them as usual. seldom ~e a~opte Y 
the whole arrangement), should be soldered In the former case it will not be necessary without Jts aid. h d lso seldom adoP.ted, 
all round as shown, solderin~ on the under to take the legs off to fit Fig. 35. Another met 0 b a ftbediameterofththe 
side. The globe must fit easlly. When carrying the two lamps last de- would be to take a. ar { metal to form 8 

Peradventure there are some who dislike scribed you open your hand palm upwards, bolt and upset a mass 0 

snakes both dead and alive. Perhaps Fig. thread Fig. 36 between the second and third head. th d selected is that by 
33 may take their fancy. fingers, and then. lift. The usual me 0 
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which a ring of metal is turned round and 
welded upon a .bar whose diameter equals 
that of the bolt. 

T he details of the process a re as follows :­
The heads are prepared as rings (Fig. 103) 

cut oft' from rectangula r bar and turned 
round upon the anvil beak or !!J>On a 
mandrel, but not welded as yet. For the 
shanks, suitable lengths of round rod are 
cut otl'. As many rings and lengths of rod 
are prepared as there are bolts wanted1 to 
economise time, and then the welding 
begins. First, then, the end of a rod, made 
red hot, is driven vertically through its ring 
(l!'ig. 104); the ring lying upon the anvil, the 
rod is brought into a horizontal position, 
and the ring closed tightly upon it by two 
or th1·ee smart blows of the hammer, and 
also the end of the rod slightly burred over 
with the hammer (Fig. 105). This is done 
to keep the ring from slipping out of place. 
Then the whole of that end is put into the 
fire and raised to a welding heat, and sand 
sprinkled over it just before withdrawal 
from the fire. On being taken from the 
fire, the head is laid in a hexagonal bottom 
t ool (F ig. 106), and about half a dozen blQws 
given to it, altering the position of the head 
after each blow. These suffice to impart a 
pretty accurate hexagonal form to the head. 
It is then put into a bolt header (Fig. 108, 
A), resting on a tall heading block, B, of cast 
iron, rierced with a central hole, and the 
top o the bolt head, c, is well beaten over 
with hammer -and flatter. The bolt is then 
put back in the hexagonal bottom tool (Fig. 
107) and hammered once more on each 
sepa rate face ; then back in the bolt header 
(Fig. 108), and struck twice or thrice with a 
flatter, and then finished with a cup tool 
(Fig. 109), which gives the rounding at the 
edges. Finally, it is put back in the 
hexagon swage (Fig. 107), and a last blow 
given with the flatter on each face. All 
this is done at a single heat, and, when 
finish ed (Fig. no), the bolt head, unless very 
small, is still at a good red heat. 

In a well-!l,ppointed smithy, an appliance 
like that in Fig. 1ll is employed for round­
ing off the heads of bolts ; A is a bracket-like 
casting, bolted fi rmly to a heavy cast-iron 
base let into the ground. Through an over­
han~ing boss at the top of A slides the shank 
of the rounding tool, B. This is plumb 
over a bolster, c, on the base. The bolt is 
dropped into the bolster, c, and the tool, B, 
struck upon it with a sledge hammer. The 
support, D, is merely for the :P,Urpose of sup­
porting the rounding tool while not in use­

. that is, while the bolt is being slipped into 
the bolster. It is pivoted t o a strap fastened 
to the side of A , and is turned to one side 
when the tool is being struck with the 
hammer. 

Many bolts, such as those -qsed for glands 
and for some forms of plummer blocks, are 
furnished with collars. These are usually 
welded on as rings, and finished in a. die or 
swage of the form in F'ig. ll2. 

A bottom swage like .l!' ig. H3 is vecy 
useful, bot~ for b?lt making and for g~nera.l 
work. Usmg thts, a gt·aclual reduction in 
diameter can be made without the trouble 
of changing the separate single bottom 
swages. . 

To make nuts in small quantities, take a. 
fiat rectangular bar of the same thickness 
and width as .Pthe nuts, and mark off and 
nick their lengths with a cold chisel. Centre­
pop the centre of each space.. Heat the bar 
and punch all the holes through in suc­
cession over a bolster. Then cut oft each 
nut on the anvil chisel, and finish on a 
ruaudrel. 

-
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Long rods and bars, when being cut off 
or·welded, require some supJ?Ort at the end 
farthest away from the smtlih; support is 
also wanted when two rods are being welded 
by a. man working single-handed- one rod 
is held by the smith, but the other has to 
be supported by some · mechanical contri­
vance. Any appliance of this kind should 
be provided wtth means of adjustment for 
varying height, to suit differences in the 
bulk or thickness of the work. One com­
mon contrivance of this kind is shown in 
F ig. 114; another in Fig. n; and both, of 
course, are portable. In the nrst (.l!~ig. ll4), 
two cheeks, A, of wrought iron, cut to the 
outline shown in the end view, and main­
tained at a definite distance apart with the 
stay bolts, B, B, are pierced with numerous 
holes, c, at different heights. Into any of 
these holes the bolt, D, can be inserted, 
carryin~ the loose roller, E, that supports 
the wor.~r. 

In the second (Fig. ll5). two uprights, A, 
are tenoned and united· into a foot, B. 
Between the uprights the forked piece, c, 
slides, ~nd the insertion of pins, n, in any 
of the series of holes is the means by which 
the height of the fork, and, consequently, of 
the work, is regulated. 

Sometimes tlie support consists simply of 
a forked end screwed into a ~ocket, and 
turned up or down with t he Land. But 
although the adjustment of such a form is 
more exact than the others, more time is 
necessarily occupied in effecting a con­
siderable difference in the height. 

Another method of supporting heavy 
work is by means of an endle-~s sling chain 
dependent from a loose pulley, slung from a 
light jib overhead. The jib is like a crane 
jib, but it is not a. crane, because there is 
no mechanical ad vantage gained, but only 
the convenience of bringing the sling chain 
within reach of the work, the extent of 
adjustment being only limited by the length 
of the pivoted jib that is free to swiv.el 
horizontally, and along which a. roller runs, 
from which the endless sling chain and 
pulley depend. This contrivance is oft·en 
used simply for lifting work of considerable 
bulk from the fire to the anvil, and vice 
versd. For heavier work a. pair of pulley 
blocks are often slung from a. jibl and then 
there is mechanical gain, and tacility for 
raising and lowering tlie work a.s well. 

Bars which are too long for the tongs 
have to be carried about from the fire to 
the anvil, or to the steam hammer. Two 
forms of carriers are commonly employed. 
One (Fig. ll6) is used underhand, being 
carried vertically with the hook lowermost, 
and the work, or one end of it, slung in the 
hook. The other (Fig. ll7) is used for 
heavy forgings, being carried by two men. 
When one end of the work is carried thus, 
the other m~y be slung in the crane, or be 
merely supported or balanced with the 
tot}gs or other means. 

The manufacture of chains is quite a. 
. speciaJ.ity, but a smith is often called to 
mend a broken chain. When a broken link 
is replaced it is usually made a. trifle longer 
than the normal link, for convenience of 
farma.tion. ~so when a link is added to 
ane end of a. chain for the purpose of con­
necting it to · a.ny attachment-as a crane 
hook, for example-the link is made slightly 
loQger. Such an added link is termed a. 
shutting link. 

To weld a shutting link. the iron rod is 
first bent to a U shape (Fig. 118, A), then 
two C)pposite .faces, a, b, are drawn off dia.­
g.ona.lly with the hammer, and the link is 
bent round to bring these faces nearly clase 

• • 
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together (B~ The link is then put back into 
t~e fire, and brought to a welding heat, a 
httle sand strewn upon it, and closed 
smartly with ~he hammer, first on the fiat 
upon . the anvil, e:nd then upon a too~ o, 
fiXed m. the hole. m the anvil To smooth 
and fin iSh the ~mk a hollow swage tool is 
worked around 1t. 

Swivels are of common occurrence and 
require some art in making. The ~sual 
method of making a swivel is shown in the 
group of figures 119. A is a piece of rect­
angular bar of the most suitable dimensions 
available. Properly1 its cross section should 
be rather greater tnan that of the boss of 
the swivel, because then no welding on nor 
upsetting will be necessary. A hole is first 
punched at a, corresponding with the eye of 
the swivel; then a moulding tool, B, of a 
type kept in various sizes in the shops, is 
la1d across the red-hot bar, roughly con­
centric with the punched hole, a, and struck 
a few blows with the steam hammer, leaving 
the impressions b, b. 

I n the absence of a steam hammer, a 
fullering tool would answer the same pur­
pose as n, but a rather longer time would 
necessarily be occupied. The tool B not 
only fullers, but also imparts the desired 
curved form to the incipient boss simul­
taneously. After fullering, the bar A is cl!t 
off at c, and the portions d, d, are drawn 
down to a sectional area a trifle larger than 
that of the a rqhed portions o~ th~ swiveL 
At the same time the boss portiOn ts shaped 
out of the lump e until the forging has the 
appearance of c. Then a mandrel, n, is 
passed through the punched hole~ a, and 
the drawn down ends are hammerea over as 
at/, f. At the same time the forging, while 
on the mandrel, is finished all over, except 
just where the weld ~s to be ma4e, the h?SS 
g and the arms /, j, with thetr ~erg~ng 
curves all being gone over in detail wtth 
the hollow tools and fullers. The extreme 
ends of the arms }; j, are also scarfed and 
slightly upset, and the forging then h!15 t~e 
appearance of E. The next opero.t10~ IS 
welding. To afford support to the sw~v~l • 
during this process, the bea.k of ~be anvil Is 
utilised, or, better still, a special bplster­
like tool, F, fitting int? the h~le m t~ 
anvil. The face of th1s too~ 1s curv 
roughly to the curve of ~he. swtv~l, and11t~ work of welding and fimslnng w1t_h ho ~ 
tools is readily accomplished upon 1t, dw:m~ 
which period the :position . of the s~IVd 
on its bolster is bemg con~mua~lyhshifte t 
The form of the finished sw1vel IS 8 own a 
G and the scarfed weld is at h. . 1 is 

'Another way of forming such a sWlVe · · 
shown in Fig. 120. · A round rod,d~J 
divided and forked, as se~n by the 0 ed 
lines B the divided ends still further open 

• , d t as at o, o i out and drawn down an . up~e 1la to that 
after which, the :process IS sum r 
shown in the preVlOUS group of figures. 
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chair seat of. this description. They are 
known simply as first and second stuffings, 
from the order in which they are done. 
NaturaUy it is this first stuffin~ which we 
are taking now, and on the way 1t is done a. 
good deal of the success of the seat de­
pends. For the novice it is perhaps the 
most difficult part of the work, and 1t need 
hardly be said that if he c.a.n get some 
friendly upholsterer to show him how to 
proceed, or, at any ·rate, to look over the 
work as it progresses, it will be a decided 
advantage, thou~h I will try to make every 
part of it as cJear as possible, and those 
who follow the directions closely will have 
no excuse for going very far wrong. Still, 
there are little pomts which one cannot 
very well describe without running some 
risk of being misunderstood: or rather, there 
are details which evade description. For 
instance, it is almost impossible by mere 
explanation to convey a notion of the 
relative hardnesl! or softness of the seat, 
whereas an experienced upholsterer could 
tell at once whether it had been too tightly 
or too softly stufred, so that I advise all 
who are in a position to do so to submit 
t heir work to competent criticism. It is 
scarcely likely that the novice will make 
h is first stuffing too hard ; but it must 
not be inferred from this that it is to 
be as hard as a stone, but, on the other 
hand, it must certainly not be loose and 
puffy like a feather pillow. Neither ex­
treme is desirable, but it may be said that 
a. hard seat will keep its shape longer than 
a loosely filled one, and that the edges 
should be made as hard and firm as they 
can be. With the remark that the first 
stuffing may be regarded mainly as a 
foundation for the second, we may proceed 
to see how it is arranged.· I may perhaps 
say here that seats are often upholstered 
with two qualities of stuffing material, the 
commoner one being used for the first, and 
the superior for the second. Thus hair 
may be used for the latter, flock or alva for 
t he forme1·. Seats so upholstered are said 
to be stutfed "part hair," it being under­
stood that this material forms the second 
stuffing. 

The first thing will be to fa.~ten strings 
along the top of each rail. These pieces 
of string, or "the stringings," as they are 
called, nre mert::ly what may be termed 
loops for the hair to be tucked under, and 
held to some extent in place. It does not 
matter exactly how they a re fixed and 
an:>-n~ed, ~ut perh<~ps the foll<;>wing de­

.. scnpt10n w1ll show exactly what 1s needed. 
Dri \'C a. tack partly in on top of the frame, 
near one of the lerrs. Fasten one end of a 
~iece of t\vine to tJ1e tack, and drive home. 
On the same rail, at a distance of, say, 6 in., 
insert anotbe!" t..1..ck, and before hammering 
it down twist the twine round it. The 
st riogin:; between the two must be left 
loose, and a fair enouah guide for t he 
degree of slackness may be got by inserting 
a couple of fingers between the twine and 
the wood. Go' all round the frame in the 
same way, theu fix stringings diagonally 
from corner to corner. These will probably 
be enough, hut if desired, one or two may 
be fastened straight across. The stl'ingings 
are now completed, and the hair or other 
stuffing may be worked iq. Before J?Utting 
any of it ou the chair, see that it 1s well 
loosened and free from lumpiness. Dis­
tribute it evenly over the canva..CJ, working 
it under the stringing; and here a difficulty 
about knowing when there is enough will 
probably occur. At this stage of the chair the 
appearance of the stuffing is apt to delude 
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' the novice, and I do not know that I can threads of the scrim. When this stitch it do better than recommend him to use his made therefore, beyond being indicated b[ own judgment. The first stuffing, when com- the slightly altered form of the stuffing, tt pleted, should be, for such a chair, about is not visible on top. and if neatly done, 2! in. thick, and the loose hair must be hnrdly more so by the tacks. Wbile the added till it is considered there is enou~h stitching proceeds the regulator must be to form this when pressed down. 'l'he freely used to work the hair1 and distribute great t hing, however, 1s to get the stuffing · it evenly if it should seem m excess in any even, so that the seat shall be equally hard place. The regulator is pushed through all over. the scrim, 'and the stuffing moved about When this has been satisfactorily managed, until it seems properly equalised. 
a covering of scrim must be put on. This The next row is known as blind stitchin~, must be cut large, so that it will come quite but unless a really good firm edge 18 over the stuffing. It is to be fastened down wanted, it is not always made, but when temporarily to the frame with a few the edge of the chair is deep enough it is tackS, and then tied down. To effect this, hardly advisable for the novice to omit the long upholsterer's needle is run right it. In modern,tion, of course, the wider the through the seat to form a few stitches or border the more rows of stitching the ties, which should be drawn moderatt>ly better. The blind stitch is very similar to tight and fastened. The stuffing will thus the one already described, the o~iect of the be to a certain extent compressed, and two being identical. On the edges it will the scrim may now be permanently tacked be a little above the tack stitch, and also a down to the .outer edges of the top of the little nearer them on top. As the twine · frame, which, I have omitted to say, should cannot be brought under the tack heads, be slightly bevelled off for the purpose of it is visible on the edges, coming through allowing the tacks to be driven into them and catching the scrim, but on top it is . conveniently. Before fastening the scrim precisely like the other. The cours(\ of the down, trim it oft' so as not to leave too great a needle 1s, however, somewhat different, as, quantity to be turned in. While the scrim instead of it being always forward or pro­is being fastened, work a little more hair gressive, in order to catch t~ scrim at the· in underneath it at the edges, and sup· side it must be pushed backwards. '£he ac­posing the tacks are about 1 in. apart, leave companying diagram, however, will make this· the heads of alternate ones projecting a more explicit than words alone. The thick little : i.e., do not drive them qmte home. line represents the scrim on the edge, the E ach tack may be left in this way if course of the twine being indicated by the 

preferred, but it is hardly necessary, as 
every other one will do perfectly well. As 
will be seen directly, twine will have to be 
passed under the tack heads, so that the 
amount to which they must project is not 
of great importance. 

The corners of the scrim must be cut 
through diagonally, to afl"ord space for the 
legs, and the superfluous material tucked 
down. The flat end of the regulator is for 
such purposes, but almost anything else, 
such as the flat end of a. spoon or a knife­
blade, will do very well. At this st 1ge the 
edges of the stuffing will be loo.-e and 
baggy. They must be stiffened ancl made 
almost straight. The way this is managed 
is by stitching them up. 
. To do this part of the work thorourrhly 
well, at least three rows of stitching wifi be 
require<1 the long needle and twine being 
used. The first stitch, or rather row of 
stitching, will be what is called the tack 
stitch, from the fact that the twine pnsses 
under the tack heads. Its object is to draw 
or keep the stuffing well up to the edge. 
Making a start at the tack nearest one of 
the legs, the needle is pushed through in a 
slanting direction, so tha(it comes through 
the top three or four inches from the edge. 
The needle is pulled almost through and 
then pushed backwards, so that the eye end 
emerges just above the rail near the next 
proj ecting tack-head, and as close to it as 
possible. The needle is then withdrawn 
and pushed upwards again close on the 
other side of the tack, and the operation 
repeated till the work is done all round 
the chair. The tacks are then driYen 
home, and, of course, hold the twine securely 
under them. It will be seen that t his 
stitching is a series of loops within which 
the stuffing is cauaht, and 111 moking them 
t he twine should ~e drawn fairly tight and 
evenly. The scrim on top must not be 
included in the stitch, for which reason 
the needle is not withdrawn on coming 
throu~h it, it being much quicker ju!\t to 
push 1t backwards than to draw it ont, and 
re-insert the point ,without catching any 

- ,. 
Diagram Ulustrative of Blind Stitch. 

arrows. To keep the stitching regular, the 
twine is generally caught into a kind of 
loose knot on the edges. There can be no 
harm in doing so, bnt it is not always 
necessary. Those who wish to minimise 
the amount of labour expended on the 
chair may omit eitller the tack or: the blind 
stitch. One alone will do, only the edge 
will probably not be so fine. 

The next rows of stitching, of which there 
are two, are known as top stitches. ·In 
these the scrim is caught both on top an~ 
at the edges, so the twine is visible. They 
form the hard small roll which may be felt 
through the covering of almost any well­
upholstered chair. The top st itches are 
very similar to the blind stitches-in fact, 
for all practical pnrposes it may be said 
that tlte difference 1s that the scrim is 
inclu1l rd on top as well a.s at the sides. 
They may be about 1} in .. from the edge, 
and should be pulled as t1ght as they well 
can be without distorting the seat unduly. 
As the object is to get a hard firm roll a.t 
the edges the regulator must be used to 
work the iHl.ir well into them. The second 
row of top stitching is identical with the 
first, but is formed nearer the edge, which, 
when completed, should be perfect ly firm 
nnd even. To make them so will not be 
nltogether an easy matter at first, but t~e 
better they are the longer the seat will 
keep its shape. 

1'he second stuffing comes next. It is 
comparatively simple, there being no 
stitched edges, the hair, which should 
certainly be preferred to any other material 
for this part of the stuffing, be.i}.lg . merely 
laid on and covered over. Strwgmgs, as 
before, will have to be laid. As the rails 
are now covered, they cannot be nailed • 

• 

• • 

.. . • 

• 

• 

• 



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

8o8 
1 
• . A 1v EAsY METHOD GF RE-SOLING Boo~. [Work-J'ebrm J 28, 

d own, but m ust be sewn through tlte scrim. 
A circula r needle will be the most con­
ven ient for this purpose. A much smaller 
amount of material will be required for 
th is stuffing than for the first, and great 
care must be taken that it may be evenly 
distributed; if not, inequalities will be even 
worse than if they ltacl occurred before. 
Another matter to which attention may be 
directed is that the hair should not project 
over the edrres, but be confined to the t op. 
It should n.iso be laid as tlatly as pos.<>ible, 
and not with an accumulation towards the 
middle of. the seat. This will have quite 
enough rise without having an extra 
quantity of padding there, as it will be 
almost impossible to prevent the hair being 
a little thinner at the edges, or rather, 
being more compressed there by the cover­
ings when the chair is new. A much 
rounded seat is not so desirable as ap­
parently it is sometimes considered to be. 
A slight convexity of s urface may look well 
in a new chair, because it is naturaL An 
artificial heaping up is neither pleasant or 
necessary. H owever, to resume practical 
work, when the hair is distributed properly 
it must be CO\'ered with calico or any thin 
similar material. This must be tacked down 
temporarily to the frame. After sitting 
down on the chair for a few minutes, it will 
be very ea.'ly to judge whether the hair has 
been evenly and properly laid. If every­
thing seems right, the calico may be per­
manently tacked down much in the same 
manner as the scrim. The .tacks, being on 
t he face of the rails, must be driven well 
home, that they may not be perceptible 
through the outer or finishing cover. 

So far, only the stuffing of the seat has 
been referred to, but the work involved in 
the back is altogether simpler, as it much 
resembles the first stuffing without the 
stitching. Stringings must be laid as 
before, and only a thin padding of hair is 
required : much the same as that for the 
second stuffing. The calico is then tacked 
down over the edges and to keep the hair 
from falling it should be tied, the stitches 
going right through and not drawn too 
ti8htly. It will readily be perceived that, 
Wlth the exception of the outer covering, the 
upholstery is now finished. I t seems to call 
for no special remark, beyond saying that 
care must be taken that it is neatly tacked 
down, so that t he seat framing is quite 
covered. In connection with this, the 
novice's attention may be drawn to the 
necessity of not making the cuts at the 
corners by the legs too long. I suppose it 
is understood that a layer of wadding SJ?lit 
open m ust intervene between the covermg 
and the stuffing, both on the back and on 
the seat. The covering should be drawn 
tightly over, otherwise i t will soon become 
baggy and have a slovenly look. When 
laying the wadding, see that it does not 
project over the edges. Naturally, to pre­
vent mistakes which it would 'be after­
wards a diffic~t if not an impossible matter 
t o rectify, the coverings will be first fastened· 
down tempot-a.rily. 

Nothing has been said about the arm pads 
as yet, ~hough they .should hardly be _passed 
?ver wt~hout m~nt10n. They may b.e fin-
1Shed Wlth a tlnn stuffing on top, stmila.r 
to that of the ;hack, or as shown in Fig. 1 
{page 409), which certainly is the better of 
the two methods, and the only one which may 
possibly require a few remarks. It is done 
much 1n the same way as the first stuffing 
of th~ ~"t, the solid wood of course doing 
away Wic. a.ny necessity for web or canvas. 
A t~ ('.k stitch and blind stitch-i.e., a row 

• 

of each-are advisable, after which the 
covering may be fastened down with a. 
small p1ece of wadding on t he top or fiat 
part of the pad so that it will be seen that 
they are treated very much as though they 
were diminutive seats without any second 
stuffi ng. The outside of the back also will 
have to be covered, which should be done 
before that in front is nailed down : unless, 
indeed, a separate piece is used for the 
border$ of back, as it very well may be 
with a saddle-bag cov.ering. In this case, 
after tacking the back and £ront coverings 
down on the edges it will be well to sew 
the bordering on. This should be done 
very neatly, and the seam or join may 
afterwards be hidden by stitching up­
holsterers' cord, or the ruche binding often 
used on easy chairs in combination with 
saddle-bags. There is, however, such in­
finite scope for taste in trimming upholstery, 
that beyond making these few suggestions, 
space cannot at {'resent be devoted to this 
part of the subJect, and the upholsterer 
who has succeeded in finishing the work 
otherwise will, no doubt, have his own ideas 
of what are, after a.ll, only decorative 
details, and of secondary importance for 
anything except appearance. 

Therefore, with a. final wipe over by the 
polisher, we may consider the description 
of our great chaJr of ease as finished. 

----<·H·~· ---
J.N EASY METHOD OF RE-SOLING 

BOOTS. 
BY C. E. MAES. 

SELF-Bl:LP being the object and aim of most 
amateur mechanics, a short space devoted to 
an easy method of re-soling boots as well as 
patching up worn soles so as to make them 
waterproof may not be amiss. A shoemaker 
perhaps would quote the old adage, "Nothing 
like leather," on finishing a perusal of the 
following remarks, and no douQt he would 
be correct if durability, lightness, and 
general convenience be taken into considera­
tion ; but, at the same time, we are rather 
apt to forget that leather, even. if it be of 
the substance of which some of it is popu­
larly supposed to be made1 viz. : brown: 
paper, is not the only maten al which may 
be used for boot and shoe soles. We have 
for example the unlovely but doubtless dry 
and durable clog sole of wood, by repute 
u nsurpassed by anything for wife-kicking 
p urposes in Lancashire and in other parts of 
the realm where the genial, mild-tempered, 
and altogether admuable labourer has 
notions of his own for promoting domestic 
bliss. Clearly our readers have no use 
for clog soles. Then we have india-rubber, 
but that is mostly used for golo~hes. It, 
however, is very closely allied to tbe mate­
rial which is suggested as a. substitute, 
though possibly an inferior one, for leather 
- I mean gutta-percha~ Now please, dear 
and thrifty reader, do not turn away in 
disgust and think you might as well use 
paper-;-! can assure you that gutta~percha 
makes by no means bad soles, and that 
with it you will find no great difficulty 
in -either patching or entirely re-soling your 
boots. I do not recommend y:ou to try 
it on your nice light boots; but 1f you have 
an old pair really not w:ortn mending a.s you 
think, bqt whicli still-with a patch or two 
that the cobbler can do, on the uppers, and 
soles only costing a. trifle-can be made 
into good serviceable understandin~ for the 
country, experiment on them. Many an 

• 

old pair of boots which are looked ou 11 .. 
u~eless can be m&4e thoroughly useful for 
wmter wear, for 1t must be remembered 
tha,t ~tt&-~rcha is waterproof. It is aJao 
light m we1ght, and. being a. non-conductor 
ofhea.t, is warm to the feet.. It is, however. 
chiefly on the ~nnds of economy and tb 
ease with which it can be u.o£:C that gutta­
percha. is recommended here. I have pro­
Ion~ the useful life of more than one pair 
of llea.vy winter boots with it. At the 
moment of writing I am wearing an old 
pair of sea. boots the uppers of wliich iave 
been patched wherever needed by the 
cobbler and the soles renewed by myself. 
They are not elegant, but after a long day 
out of doors on the wet AngleseJ coast ther 
are as dry inside as when tliey were put on. 
I have just been telling some of the people 
in the village where I am staying how I 
manage, and as what I explained was new 
to them, it ma.y be eque.lly so to many of 
the more extended circle of readers of this 
periodical. Hence my struggles with pen, 
mk, and paper. 

The eutta.-percha necessary (I do no' 
think it 18 specially prepared for the purp_ose) 
can be got at any india-rubber shop. It is 
sold in pieces about t in. thick, and of 
course as much as may oe wanted must be 
bought. The measurement roughly can 
easily be got. Some cement will nlso be re· 
quired·; J. find that used for fastening the 
india-rubber tyres on bicycles, etc., excellent 
for the purpose. I have used cuttin~ of 
gutta-percha instead, but do not fi nd 1t so 
satiSfactory, except perhaps to stick a. patch 
on a worn piece of gutta-percba sole. In 
this case, though, a cement of any kind is 
hardly necessary, as the two surfaces bemg 
made stick;r by heat, they adhere without 
further medium. 

The soles to be repaired must be tho­
roughly dry before commencing opere:tions. 
This is a sme qua 1wn/ for if they be m the 
slightest degree damp, the new s~les, tho~h 
they may adhere for a time, will certainly 
come off ere long. That any dirt or clay 
must be cleaned off goes without saying. It · 
may be advisable to tear off the bottom 
layer of leather, in which case a neater-look-. 
ing job ,perhaps will resul~ . I often, how· 
ever, just take the boot as 1t 1s and lay t~e 
gutta-percha on. In either case the work lS 

the same. It is well to warm the ~oles of 
the boots and put the cement on wlule they 
are so. The cement may eithe~ b~ m~lted 
in a ladle o.nd poured on, spreading 1~ th!nly, 
or be used like sealing-wax by meltmg tt .ss 
required and rubbing it on the boot, or bt~ 
may be put on the boot and melte~ an 
spread with a piece of hot iro_n-the kttc~ed 
poker, an old knife, or anything of the kin 
Will do very well. I am by no means sure 
that this last method is not the best, as. t: 
hot iron seems to work the cement wellw be 
the leather which, by the way, may often 
roughened ~ith advl!'nta.g~-antillp, 0mde: 
scoring and scratching wtth a e w d 
The cement· should lie evenly sp~, anU 
while it is hot is extremely tenactouh is 
itJets cold before the gutta·P£b athe 
re y to apply, it may be heate ~ the 
hot iron over a ~ or !_amp fl~~ or a tt&­
fire. The great thing •.s to bnng thhife the 
percha and the boots m contact ~ a)ao 
cement is quite hot. The. ~tta-pe bot 
should be hot, on the side <?f adheT;: CID 1 
enough to be soft and 8~Iok1· e to Wl 
easily be managed by holding It clos j 

fire for a. short time just -~~reshoald 
on the boot. The gutta-~ .... ath booL 
be firmly but gently preaaed .told 6 

will be flexible enough to 711 to 
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and follow the curve of the sole if it has 
been sufficiently warmed. 

When tile new sole is firm and bard, as it 
will soon become if the boot is put in a cool 
place, the edges may be trimmed off. This 
can easily be done with a knife, as· the gutta­
percha can be easily cut. The cuttings 
should be kept, as they come in usefUl for 
repatching t1ie sole as it becomes worn in 
places, so that there need be little, if any, 
waste. The final touches ma.y be given by 
drawing a hot iron of aoy kind over the 
edges so as to smooth them down. 

The sole as now made will wear a. con­
siderable time, though not so long as leather, 
but its wear-resisting qualities may be much 

This t ruth was made very evident to me 
almost as soon as I had finished my " Child's 
Chair" (see page 103 of this Volume). From 
the chair to the boat was, I found-at any rate, 
in a. child's imagination-little more than an 
easy step. I t was useless pleading paucity 
of ideas, lack of wood, etc., etc. Ev1dently, 
according to the juvenile mind, ideas ought 
t o crop up as readily and plentifully as 
daisies ; and the amateur who once boasted 
of a boat made out of his own head was 
perfectly justified in adding that he had 
wood enough left to make another ! 

The only wood I could find left (in my 
workshop) to suit the idea that came into 
my head consisted of the fragments of some 

I I ~ !' I d I -------·---·------------ I 

at the back of the lower seat is meant fD 
hold a. weight (in my boat there is a brick), · 
to counterbalance any- difference there m&.y 
be between the we1ghts of the children" 
The \)rojecting O.I'ms, which form the sides 
of th1s box, also net as a sa.fe~uard against 
the boat bein~ worked too.hig11. . 

Detailed directions for making such a. 
rocking-boat will scarcely be needed by any­
one who carefully studies the illustrations 
here given, and knows how to use the most 
ordinary tools. Full dimensions are sup­
plied, not necessarily to be exactly followed 
(for in some respects they were determined 
by circumstance rather than by choice), but 
ns_a guide to those amnteurs who prefer to 
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Fig. 3.- Sectlonal Elevati(!!l 
a t A B, showing Rib car­
ried up through n oor of 
Boa.t to form Foot Rest for 
Ra.lsed Seat-R,R, Rockers 
made of two 9 ln. Boards, 
grooved a.nd tongued to­
g ether . i ln. thick; s, seat, n in. thick. 

Fig. 2.-Pla.n, with Rockers, 
connecting Ribs a.nd Bat­
t ens, shown in dotted Unea 
- CA, Chair Arm, t 1D. 
uno~ · 

-:" increaRed by t he use of Blakey's or other 
; boot protectors. These, as is no doubt well 

old packing-cases, and a. few spars which 
once formed part of a greenhouse platform. 

rely upc•n what has stood the t est of actual 
• 

known to most readers, nre pieces of iron, 
t small in size, for fMtemng on to the sole in 
! parts most susceptible to wear . They can 
l easily be fixed. The caution that boots 
i with gutta-percha soles should not be placed 
~ too nea.r a. fi re may not be unnecessary, but 
i beyond this no special precaution is neces-
1 sary any more than in the case of leath er. 
• 
! 

H owever, with a. little care and arrange­
ment, this somewhat unpromising-looking 
material served my purpose well enough­
t he rocking-boat mnde from it being strong 
and useful, and not at all unsightly. For 
over twelve months it has well stood the 
severe test of tha.t rough usage generally 
accorded to children's plaything~ ; o.nd, 
beyond •a. few scratches, 1t looks httle the 
worse for wear. 

expenen;::e. 
lt may, perhaps, be sufficient t o mention 

tho.t the seats and the floor of the boat I 
made wer0 covered with old carpet, t acked 
down by small brass-headed nails, the other 
parts of the boat being painted t o match the 
carpet. 

• 

.l ROCKING-BOAT FOR CHU.,DREN. 
I DY " OUTYS." • • 

I t will be noticed t hat the boat was 
designed to hold only t wo children. Of 
course, a. simila r one can easily be made to 
hold four inmates-by lengthenin~ the 
rockers, and carrying t he centre rtb up 
through the floor, sufficiently bi~h to form a 
support for two children sittmg back to 
baCk. The older child sits on the . raised 
seat; a.nd swings the boat. The shallow box 

A strap and buckle should be fixed to the 
sides of the lower sent, to prevent the child 
from sliding out, if too young to bold on by 
the sides. The sides of both seats should 
be securely fastened t o th e rockers with 
st rong screws, as shown in sketch. 1 

In addit ion the arms of the high seat 
must be web screwed to the uprights, 
to wh ich also the bars which form the 
back -rest should be t ightly secured. 

• 

THERE is at least one experience common to 
the skilled joiner and the amateur who owns 
a. family, or is a. member of one : neither 
of the two workers need be long " out of 
employment." . 

• 

• • 

One word in conclusion. If, by making 
snch a. popular addit ion to t he nursery as 
the rocking-boat is, and ever h as been, any 

• 

• 

• 
• 

• 
• 

' I 
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work111an (be ht! profcs.'liona.l or amateur) 
suct:c•:ds iu di111inishing the tears and in­
c:rcnsi ug thu smiles of those little morta.ls 
whn:-c l'xistuncc ought to he n. source of joy 
awl ltnppiucs:; to thcmsclve.'i nnd others, he 
wi ll 11ut Jack a real a.nu vnluo.ble reward. 
Ccrtniuly he will not find any of his 
"custo111crs" mMc ~ratcfnlly npprecintive of 
l1 is ciTtu'ts to please, nor, it 111ay be affirmed, 
111oto tl·ndy to supply him with "further 
orders." 

OUR GUIHE TO GOO D T HINGS. 

• • • }'alntiU31 tlliiiU(/<ll"lttrrrs, ru.-L d•alfr~ Utnfrlllll/ are re­
lfll r:t ltd I•• .,.,, l'''"'l'' ' 'tus'"• t.i lu, tlc., nf their 8peCiali.­
ti"< '" II'J/ol<, owr• lli 11•ry, t!lld tuorksh"l' lll'l 'liii >LCU ID tht 
IM•IIIr rif 11'111:1·: f or 1tolice in "IJur r:ttitle to Good 
'J'/"" !1•·" 1t •s ,,,,;,.,hie thttl SPf.oimttll •hnu;a bt ltrtt 
Jor t'~''"'' i•wti·,• •tllllle.'l1ht9 in all casu wlter1 11Li1 c:an bt 
tl"''" t•Jitlcma i ""'nu·eu vnce. Spcci mc111 tlu11 rtoei11ed 
w ill '"' r•lttr>~nl at tit-. tttrliut I>J'llOrtu nity. lt must bt 
1md•r•lt••l tltnt erery ll<i'fll} tolticll u fVJiirerl, ia M li«d 
01\ ih lllUll# OI' (IJ1 IOtt/ thut, IU it is l l\ 1/te JlOIUU Of 4 1\Y• 

orv 'lt'NJ /uu 1< H<rl'll ar ticle for aale to ul.la i" WUHtiol\ 
of it i" this tlel"rltotelll of II'OnK without ch.argt, the 
ll lll i re:< !JI ~e" parl•tkc ill M 'IQ\I¥ of the natttrc of adt.'V"· 

liMM"U· ' 

12G. - l•tATT's "SUU'tE:t" lt a;l 'BATI!'IO FLASH 
LA)Il'. 

Till"! iM n ]amp manufactured and sold by Ur. 
~E. l t Plttlt, l lirkl,·ck Works, Dirkhuck Road, 
ltidl•·y Hoaol, 1\ing-sland, London, N.E., at 3s., 
'•r 311. Gtl., fJO!>t ft·c• '· It is, as its numc implies, 
inlcntlcd f•,r plwt(lgmpbio purposes, and is sent 
1111t fumi~lu·•l complete with ball, tube, cotton, 
nnd sulli•·it·nt magnesium powder for fifty ex­
pt>Snrv·s. The £1Qwdcr for this number of ex­
posure.'> is slor<:tl in the funnel shown in the 
'.1C.:Companying illustration. It ia claimed that 

.. 
Pla.t.t's •• Simplex" Repeating Flash Lamp. 

tho simplo <:<Jntrivanco of this lnmp at once 
shows itli superiority nnd advnntagt·s above all 
othcl'!l l1y l'Cll!!on of its containing no complicated 
pnrt.-1 to turn, und that it can l1e usotl nt nny time 
by tho Httmtc;-•: of ma~ne;~ium Jl•Jwdcr in the 
funnnl, whi<:h renders its use cconomicnlatt well 
other lurnp~ using a fnnnot .full for u single dis~ 
char~e. Un testing the larnp, it proves to be a 
g_ood. workalJlc. lamp- indeed, very good, con ­
HIIItmng th~ pnco a.<o kcd for it · but there seems 
to bo nothing pstrt.kularly n~vel about it. It 
giv~'lt~ good light with a smnll supply of mag­
nt!iilum, l~t~t JIOS!Iibly, if the spirit tlame was 
rathor more thst:mt from the diS(:hnr~e it might 
\ , • ' 0 I) I 
uo nn 1mprov•·ment. I ho quantity of mn!,'1lCSium 
fl~;nt with thn lamp was exhausted after twenty­
~~~x t•xposnrcs, 110 possihly it wns not the regula­
lion nllowunco for tifty. It Hhonlll bo snid that 
T -pi<:t·cs for lJl•Jwing two or mom lamps ca n be 
supplic:.d, nnd that for 5s. a lamp can be hnd 
better .m npp!'.ara~c? than tho ordinary lamp at 
3s., huang U.:ttcr fimshed and nickel-plated. 

127.-Locxwooll' s D t:ILDEIUI' Purcs Doox, 1891. 
This is the edition for 1891 of Lockwood'a 

•• Builders', Architt:cts', Contracturs' and En· 
ginoers' Price llook,'' n work which from ita 
nature, IUld the copionsness of infor:nation on 
evcl"y aubjt:ct O!]. which it treats, is in valuable to 
tho.lln for wlto!ie use it is intended. It is de­
Rcrthccl on the title-page ns "A comprehensive 
hnndl~ook of tho latcs~ prices of ovary kind of 
matorml nnd labour m tmdos connected with 
lmilcling, int:luliing also a gruat variety of the 
!flO.'It rocont in formation in all matters concern­
m~ thpsc trad011." I!l the prCIIOnt edition special 
~tl• •nl10n hHs. bcc;n ~vcn to the important sub­
JWL of clcctnc lightmg, 11nd sanitary appliances 

in their newest forms, ventilation, and lighting 
generally are among the aubjects that have been 
taken up and carefully dealt with in this volume. 
1\'Ioreover , prices for meaaured work have been 
calculated on the basis of present prices for 
labour and mater ials, and various legal nota 
and memorandn, specially useful to the builder 
and contractor, have been added to this edition. 
These legal n otea, with the principal provisions 
of Acta of Parliament relating to buildin~ and 
sanitary matters, the rules and r egulations 188ued 
by t he London County Council, the Corporation 
of London, and other public bodies, and the 
headings for contracts drawn up by the Royal 
Institute of British Architects and the London 
Duildera' Society, will be found in the appendix, 
a most valuable part of the work, repleto with 
useful information, which ia here brougbt to. 
gether from many different sources and focuesed, 
as it were, for the use and benefit of thoee who 
use the work. It has been re-written, coneider­
ably enlarged, and brought to its present form 
by the editor, Mr. Francis T. W . Miller, 
A.R.I.B. A., and is published by Messrs. Crosby 
Lockwood & Son, 7, Stationers' Hall Court, 
Ludgute Hill. London, E.C., at the ]ow price of 
4s., seeing that tho book contains 616 pa~es of 
text and 58 pages of advertisements, which in 
themselves aro guides to many a good thing r e­
quired daily in the building trades. 

128.-" F URNITURE AND DECORATION." 

This is a useful monthly publication devoted. 
to an exposition of every subject connected 
directly or indirectly with the internal decora­
tion of our houses and pub lic buildings and the 
f urniture and fittings that are found in them. 
It ia conducted by Messrs. Timms and Webb, 
and ia published in monthly parts at Gd., and 
handsome yearly volumes, substantinlly bound in 
cloth, at 7a. 6d., by Messrs. Smith and Dot­
wright, 6, Eldon Street, London, E.O. There 
is so much to look at in the various designs with 
which this attrncti ve publication is pr ofusely 
illustrated, that it is r eally a matter of consider­
able difficulty to make a select ion for specio.l 
praise. I may, h owever, call attention to an 
article entitled " Simplicity in Furnishing " in 
the first number of the second volume- the 
number boo.ring date January, 1891- which not 
only conveys sound and acceptable teaching on 
true beauty of design, good workmanship, the 
absence of too elaborate ornamentation, and con­
gruity in the furniture and general decoration of 
a room, but gives the front elevation, aide eleva­
tion, and details of one of the handsomest, neatest, 
and most attractive sideboards it has yet fallen 
t o my lot to see on paper, and which I trust one 
da.y to see reproduced in wood for my own use. 
It is professedly on "simple Ohippendo.le lines." 
The bottom board of the carcass is placed on 
a base, supported at the corners by slightly 
curved legs, each terminating in a foot project­
ing outwards fro m the sid011. T hus there is a 
space 9 in. or 10 in. in h eight under the aide­
board, a lways d esirable for cleanliness' sake. 
Between the bottom and top boar ds of the cur­
case are two cupboards with a revolving collar­
ette between them, and three drawer11, which aro 
separated from the cupboards and collnr etto 
below by a small moulding enriched with dcn­
tils, the only attempt at ornament throughout 
the whole structure. From the broad shelf, at 
the hinder part, me boldly formed brackets, 
supporting a narrow shelf, from the rear of which 
rise, above the brackets, four grta1i pilasters, 
these, and the plnin woodwork between, forming 
a back to the smaller shelf. The pilllsters f orm 
supports for four braaa standards, about 18 in. in 
height, carrying h orizontal bra!S r ods, which, in 
their t urn, support hangings, which impart light­
ness of appearance and character to the whole, 
and which may be varied both in material and 
colour, partly in accordance with the season of 
the year, and partly in reference to the prevailing 
tints of the wall behind and the drapery and up­
holstery of the rest of the furnitnre of the room. 
It would be difficult, I think, to produce a aide­
board that would equal thia in pomt of simplicity 
and ta.stefulneu. · Tu Eui TOL 
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L-LETTERS !'ROM CORHES1>0:iDEN'l'8. 

Jl:rratum.- T. R. B. (BlavdM·on·TIIru) wrtta · 
" I n the first column, pagO' 717, Vol. II. of Wo~ 
the words 'Along the steam-port / t:Tict,' shoW. 
r ead 'Along the steam-port face. • •• 

VloliD Brldgea.- COHM& lL FAUT Wl'llea:­
" Occasionally, one or two strings on a violin are 
simply ~~ndid in tone, others tubby and the Q 
tinny. the bridge anrlhln~ t.o do In t.bt 
matterl Undoubtedly I Take, for tnstance, the old 
style of bridge, Fig. 1 ; by varying the distance 
from the top t.o the cut-out JX>rllona, aod &lao by t.he 
thickness of the bridge Itself, the tone C&D be 
altered; but this alone does not always elfect t.he 
desired result. Look at Fig. 2, and re&ll the follow. 
log quotation:-' The old form of bridge waa nenr 
adapted to the requirements or the instrument; lt 
had not been studied as a mcchanlcal medium for 
the just intona.tlon ot one string wltb lhe other. 
F or instance, the 110cond nnd third string come over 
the bread and least resisting part ot the brldp · 
consequently, there being no yielding medium to let 
up t he vibrations in the belly, we experience the 
ha.rsh tubby tone so frequent in these strings. Now, 
i t will be seen the new bri<i~e represents a fe'f'er,the 
tlrst string standing over Its fulcrum, it be1D« the 
string with the shortest and quickest vibratlo111, 
t~he second, third. and fourth 110ttiog up alonr 
vibrations aucceSBlvely, according to t.lie poe.ltioo of 
leverage on the bridge.- O.&sr.s.' Now, I hue ~ 
atruct.ed several ot the • Oaeis • bridge ae described 
nbove, with a marked improvement In the toue, 
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t.he others; the bridge should be a trifle thicker than 
ordinary, and not tapered to be so thin at the top. 
but left so when rounded gradually oil'. to be a bout 
,\ in. where strinb"S rest on top. Take care that 
ilil\ st.rin~ o.re strung U> eraclllJ the same pitch 
when testmg dilferent bridges." 

Cbeap statr.Eyes.- H. J. L. J . :\{. (Ealing, W .) 
writes:-"Stalr-eyes can be made a t home very 
easily by cutting stout brass wire n2 or 13 B. W . G., 
or: e\·en st4nter) into lengths, flattening out the 
ends, and drilling or punching s mall holes in the 
flattened '(>Ortion. These pieces of wire can be fixed 
to the stairs by the ordinary escutcheon pins. The 
simplest way to fix them is to cut a 
gauge of wood. triangular in ebapc, to 
represent the space to be occupied by 
tbe rod. Dy putt ing the gauge int~ the 
11.11gle of the head. a support is made 
for the wire ere while nailing and {!in­
ning it in PQ:5ition. As an a ltcrnntil"e, 
the eyes mor be cut out of sheet brass, 
using the thtckest metal that can be cut 
wi th an ordinary pair of hand snips. 
The required number of eyes may be 
morked out on a sheet of b rass. and the 
holes drilled before cutting up the brass 
into &tril?S- The strips can be as easily 
beaten w to the s hape re~uired as the 
'\\'ire eyes m entioned abo\'e. • 

Steamy Wlndowa.- H . J . L. J. ~L 
(Ealing. R'.) writes:-" In these cold 
da:rs. when so miUly shop windows look 
like waterfalls from the condensed l"a· 
pours that course down them. a means of 
stopping it may be welcome t4 some. I 
saw the plan at work in a ham and beef 
shop window at Bournemouth, and gi\'e 
it! or what it is worth. .Along the front 
pane of each bay-window of the double­
frontad shop thero was tlxed a length of 
bra.ss +in. pipe. with a ga.s j et e\·ery t 
or 5 in. 'l' hese j ets, which were placed 
as close to the plate glass as possible, 
consistent with stlfety to the glass. were 
lil{hled, and were kept burning all day, 
w1th the reeult that the window was per­
fecl)J' free from steam. The gas seemed 
turned on only to about half its full ex­
tent, and I imagine the ~ jets we re 
burners of small size, as other wise the 
expense would be enormous. • 

UaetulMallet.-H. J. L. J . M. '\\'Tiles: 
-··A very useful hammer or mallet can 
be made of a piece o( tubing ti lled with 
lead or compo metal. to gi, ·e it wei~ht 
and solidity . I ha\'e a sm:Ul one which 
I made or a piece of brass curtain-pole 
(which consists of t hin iron tubing c.'\.Sed 
with &tiU thinner bras."). about~ in. lon!l. 
and 1 in. in diameter. l 1illed it,,;, h cap­
sules and boltle-t.ops melted dO\\"D. so as 
not to make it too beary. I t is '\'l'T'f 
useful Cor knocking together a ny pi~ 
of work that would be likely to be 

l'ig'. L 

le~ w ith a slot 5 in. long (see Fi~. 1~). Cut a groove 
in~ the wood to al low the bead o~f screw (l<'ig. 11) to 
slide in. This has n sq ua.re head ; I got these screws 
ata gunsmith's shop. They are screwed into the 
stile of the bnck. and tho plate (Fig. 12) into the leg. 
It will work like a pivot, so that by raising the trout 
ot seat about 1 in. you can draw the seat forwards ; 
drop it into any hole you like, and the back falls 
back at the same time ; the seat is the same width 
back as front. The reeds were done with a scratch. 
You will see that I have got some of my ideas from 
the 'Old Oak Bureau • and the • Three Prize Book­
csses,' which appeared in WORK." 
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Fig. 5. 

Fig . .2. 

Fig. 7. 
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shoes im·ented by l\tr. Gar of North fleet. and not 
the propeller in\·ented l.>y M.r. Cowan of Glasgow, 
which consists of three small plates fastened to the 
leg just above the a nkle, there being one plnle on 
each side of the leg, and a thlrd behind.-Eo. 

Treadle Fret Saw.-S. C. (Asliton-umler-Lyne). 
-Your letter should bo addressed to the advertiser 
:rou refer to. There is nothing to' indicate who 
this is. 

Chimuey.-W. C. M. (Sunderland).-! am s_nite 
aware of the trouble in s weeping chimne1 pot. Ji ig.l 
(see page 6S3, Vol IL), and I do not adnure tl1e un­
sightly appearance. but the two shown were the 1110st 

suitable pots made in fi~Jay for the 
case submitted to me, and if you rcrer 

' to pnge 6S3 you will see I rCC4mmended 
Fig. 2, althou~h in this district there are 
many used s1milar to F ig. 1 ; and those 
that hal"e come under my notice do not 
require any extra sweeping. ln your 
case, it the chimner is ra.ised above the 
houses at the west s1dc, i t will most likely 
cure it ; but if it requires raising to a 
great height, it is not ad ' ' isable to do it, 
as there lS a danger of ita being blown 
down in a gale. 'J'hcre is a patent chim· 
ney c.owl manufactured by Boyle and 
Sons, Holborn Viaduct. which they re­
conmlend for prel'enting down draught. 
-.M. 

Spring Mattress. - H OPEFUL- .As 
you wan t to make the mattress in two 
parts, let me fi rst say t.hat they should 
not be or equal size, or the dhision be· 
t ween the two will be t.oo plainly fe lt. 
l\Iake one of them aboot double the size 
of the other, or, in other words. the 
smaller piece should be one-third ot the 
entire length ot the bedstead. and should 
be flaced at its foot ~d. The dil"ision 
is o course to be ac ross the bed and n ot 
from bead to foot. If you can m anage 
to hal"e the mattxess all in one piece it 
will be all the better. as there are ob­
jections to a divided mattress. 1'his 
latter is, howe\'er. more con'\'enient in 
case of removal, cspeciaiJy if the bed­
stead is a wide one. You do not say 

dam~ br an ordinary hammer, el"en 
o! hart Ita weight. A tap from this lead 
hammer will dri\"O home a p ronged 
chuck lnt~ the mAndrel nose with e&-"C: 
whereas a blow from a hammer would 
damage t ho centre-point or the chuck. 
The mane , Is uselul too in r cpoussi 
"4ll'Ork in knocking up large ~;urfaccs 
where a bea\'ier hammer tJ:ian us ual is 
required." 
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w hat \\idth rou want to make the m a~ 
tress. so I can only say ~enenilly that 
unless it is a wide one, 11. will not be 
w or th while to go to the trouble of 
making it in two parts. First ol all, you 
must make the frame or box-or t wo of 
them if the mattress is di\ided-of 1 in. 
pine, the width of the stuff being, say, 
5 in. to 6 in. Do\·etaU the corners, or, it 
preferred. nail them and strengthen in­
side with blocks glued into the an~les. 
These frames now resemble the sides 
and ends of a box to which there is 
neither bottom nor top. .By way or bot­
tom. some {lieces of p ine, about 3 in. wide 
by 1 in. thick. are now to be fastened 
across from side to side at a distance of 
5 in. or 6 in. a part.. They should be let 
into the edges of tbe sides so that they 
lie fiush with them, and not m erel:r laid 
on ·them. T hey may be dol"etailed, but 
it \\ill ~e eve!Y purpose t~ simply cut. 
spaces m the sides and t~ fasten \\ith 
screws. A high degree of finish is not at 
all necessary,as the woodwork i.s CO\'ered 
in a fterwards. Strength and solidity 
are the great points to be attended to • 
On to these oottom laths the s prings 
are to be fastened, as they easill" may be, 
with ordinary wire staples such as can 
be obtained at m ost ironmongers·. Three 
of them '\\ill be enon~tb t~ fasten down 
each spring with. The springs are or 
the kind uSed by upholsterers in chair 
seats, e tc.. but they m ust not be too small 
nor too weak. As they are mad.e in many 
sizes and gang~ a suitable ~prin~ lor 
you. to order will be the 10 m. ~ o. 7 
gauge. Reckon a spring for about each 
9 in. to ascertain the number of springs 
required. Fix them at eqnal d istances 

' apart f rom each other, so that they form 
straight lines from end to end and from 
si~e to ~ide. Now lash thf!JU each way 
" 'th twme. the ends or whic h are to be 
fastened t~ the framin~. \\here the 
cords t~uch in crossing. tie them t.o Pl"e-' 
vent wear, and on tbe whi>le aet a.s it 
you were doing a spring-stuffed seat. 
.-\ COl"ering ol caD\"'8.9 (}{~an) is now 
to be fast l'ned on br tacking .round the 
npper ed~ of the frame. A s the 

Chllbla faa. - H. J . L J . U (Eali7tg) 
Wlites:-" :.ledical sul:U t>cts do not come 
within the pro,· inc.o of W ORK but as 1 
caD gi\"e the foUO\\ ing as a 'means' 
ot . rnriog ~e unpJ~c;antness kno wn as 
ebilblams. ll maJ' be acceptable, es­
pecla!Jy as C;hilbWns can be bad enough 
to keep thear • \'ictlms • te mporarily o ut 
of w-ork. The remedy is 10 ~s ot sul­
phate of copper and 1 oz. ot hot water. 
Let the sulphate of eopper dissol\"e in 
th~ hot \\"1\ter; then dabble~ chilblain 
W"Jth the t!Oluuon. and when drr a noint 
the part alfe<-tcd with grease or oil ol 

Fig. 4 . 

Fig. l2 . 

Fig. B. 
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some :.ort.. \ asciine. cold cream. or 
spermaceti oinUllenl all do equally well · 
;~·dy cure is th e result, as l ean tesli.(y: 

b bf.! l'C~edUbfla is ftOt to be applied to 
l'Oa.en .... , Ins.." 

Bro~ CUD Barrela.-E. H. R. wat !IQ.• > \\-riles:-" The following is m! N0
1 

P8 nMld br the m ilitar; for 
wn ng. gun barrels: -Acid. nitric. 

lt oY- ; 1\llJ'e, SWeet l'pirits O{, 3 O.t. • 
fed. ~elure of. 3l oz.: l"itriol, blue: 
,. oz.: .,,ne. spirits of: 2 oz. • ~at•­
Fpno~ 1! 1 · • ':'· 

Ffg. L -Vtew or the Chair with the Back upright. I'.ig'. 2.-Seat 
drawn forward and Back rec.lln1ng; CUshions taken o1f to show 
Framing. Fl,g. S.- Stde Elevation. Fig. ~-Cross Section. shoWing 
Line of Leg and Rail and Turned Spindle Scotl& scribed to the 
Spindle. an.d to be 1lnsh wUh Instde of Leg Runner, Rack, and 
Seat. Fig. 6.- Tu:rued Knob and Reed Back Leg. Fig. &.- Top of 
Stile 011 Back Framing, 6holring how the Reed is llnfshed. and 
Section. l'lg. 1. Section of Arm Figs. S. 9. 10, ~ 1.2.- Not 
dra 1FD. to scale. 

springs will stand hig her to wards the 
centre o f the mattress than a : the 

Qh u)~ ,... 0&. I W'Oul.d be . the W~ plan to ll.-Q.U&."WO:s'S.A.'"SWEREO B'£ EDITORA:s'D ST.A.FF. 

d .. ~n to a auns.auth. The a bot"e 11 sufficient 
~ 01\ft tgun&.• Seal Gas Engi.De. - DRPTFORD.-Apply to J . 
~~~ Ch&dlr.-f~ P. ~T. ( Warri~o") '1\Titee :--.. 1 Seal~ 6i, C&rtbe w . Road, Hammersmith. W .. as to 

1 IT lo ~nbe lhlS h ome-made cbair a.s briefty the abol"e gas e.Dg'lne. 
Wt'm""~~ ~e en btltfon5 ~loose, 'SO t;bat I can take Carvers' Tool.a........J. D. ( Ti~lll.-You can get 
~~ n r 1·k W.n o ch811' a rob WJtb linseed oU these from J. Buck, 36. Holborn Viaduct· R. 
1 • \ 1 e._.

11 
l b 1 f1. ~· in. wide fn front in.aide the ) (A;Ihu:ish k Sons. Fettu .Ls.n~ London ; or i. H. 

1 an.''r '14! "e8 br Flg. ! 1~ the back frame and Skinner. East Dereham.-ll. 
1n:o t • ,;::~ ~a..--elhu; t ..-o b ras plaa~ ar.e Jg Wolt.K Exblbl&:lon N11DLber.- EruuTt;X.-ln 
.., ua dnfloodod~he ~t 7 i~ I?"~ (see Fig. 8\ ~ 21 of this special number. t be ln:suiption to 
t t , 1 e tn,•l.:.r • ~ ot' ~ ~l~l· ~ wo 61illudds are I the cut of a•imming propeller inc.ened therein 
~a , .... Jn RI tcaer w rop; should read. .. Ga.r·s wimmina Propeller ... instoad 

L-.... ar::=. J'fo~ <~ f.:~~ and 10) 1 0!- · ·Co"''&D'a S ..-imming Pl'ope"Uer." as the illostra-
" to .,..., .... of ~c.k; tioD iD ques\ioD ahotra; the strimming·plat.es and 

edges. a stulfed roll will ha,·e to be lurnl ed 
alon~ these. :\late it by SC\\ing Ll-te edce of 
a ~lnp of H~-ian U in. to 15 in. wide, 5 in. ro 
6 1.n . from the framing to the col"c:ring. _ tutf 
b 8.lr under. and tack other edses of strips to 
frame. l'se th.ree- rows ot stitches. \"iz., one row t.Gn 
and two rows blind. to firm the roll. 'Wben this 
has been d?Jle. proceed_ to Jay the rest ortbe stuftin~r 
all Ol"er . t)lnJ:! down at anterrals 10 prenmt shiftin;r; 
eol"erO>erwtth H~ian pulled firmly down. l1nalli 
CO\".er Ol"er top and '"ood wit b ordinary bed ticking. 
p lam <?t' welted accordin~ to fancy. and finish olf 
bf !Ufun~:. For quantity of e.tuffinor required. reckon 
a oout 10 lbs. ~ foot of " ;dtb it hair or fibre. and 
ol.ber m&IPri" ~ accordinslr .-D. A. 
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Zinc MrulufActurera. - M. E. (Birkenhead).­
Thc tuiiO\\ in~ 1u.hlressea may be useful to you :­
Jo' rl"flcril:k Hruby k ~oos, Ellllton llood, London ; 
( 'ro~o....:on & l'o., Upper Thames Street, London, 
Kt'. You can ~ect aU rou require In zino of these 
llrms ne chenp as of anyone. Enclose trade 
t"aru for trade prices and discount& It is useless 
for IJIICrfsts to nsk tor repiJes in the next fs8ue, ns 
that would bean impossibility. owing to the pressure 
on .. ~hop.'' and to the tact that. in consequence of 
Its lan:e circulation, the paper goes to press a tort-­
n ight before it appeara.-R. A. 

JDectrto BeU..-LEwts.-In planning an electric 
bell system for a house, sketch out each bell circuit 
on paper and complete it. before going on to the 
otbc~ For instance, l>eginnlng witli the front 
door. sketch out the batte ry. lead one wire from 
ono c:nd or tho battery to th" Cront door push, then 
lead u wiro from tho push to one terminal of the 
hell. t lu:n lca.c.l a. wire from the other terminal of 
the ooll llnck to the other end of the battery. This 
will complete one circuit. S ketch out all other 
cir cuits (each separate push having a separate 
circuit) until the system 18 complete. -Then use ink 
of another colour and economise wires where it 
can be done without lnterfcrlng w ith the general 
working of the system. This done on paper, carry 
out the ideas in practice. Any alterations to be 
hereafter ma.c.le mns t proceed on t.he same principle. 
l!'or Ins tance, taking your own bells (t\S'O bells 
mounted oo one base-board) : the wire Bin the centre 
of the board conne\!ts both bells with the battery ; 
the wlre A connects one of the bells with one of the 
pushers, and the wire o connects the other beU to 
another push. From each of these pushers a wire 
goes to the battery, either direct, or as a branch 
connected to a main wire traversing the whole 
round of pushes. Only a personal examination of 
the wires is needed to determine how they run, as 
you sar they are coated In different colours. It you 
wish to shift. the bells, you must al ter the wires to 
suit the new l)OSitlon. Both bells will ring it you 
connect the mtddle st:ud to one end of the battery, 
and the two other studs to the other end of the 
battery. Hoth wiU ring at the same lime it the 
battery cells are large enough to generate sufficient 
current If you cannot now c lenrly understand how 
to fix your bells\ please ask again and gh•e me full 
particulars. I anall always be pleased to help rou. 
.:._o. E. B. 

Grlacom Motor.-W . D. (Leed8).-(1) In thl\ 
~menslons on p. 92, Vol. II. rend 31n. Instead of 6 
10., as the dlr~meter of the fi elds of a Griscom motor. 
C2) If the F.M.'a are to be connected up In shunt wi th. 
the brushes, use 1 lb. of No. Z. on the fields. (3) 
Armature solid tor such a small machine. (4) The 
pole-pieces should ftt within if of an Inch of the 
armature, but the wired parte must not come so 
close.-G. E. B. 

Leu.-0. H . W. (Hampatead).-.All lenses men· 
tioned In the articles on "Compound Kaleidoscope •• 
may be obtained from Messrs. J . Lancaster &. Son 
Uptlclana, Colmore How, Birmingham. The r <:U.: 
son why the Instrument Is so constt·ucted M to be 
capable of rotation oo ita a xis. Is so that it may 
alrord varletr to the patterns presented to the view 
when .the ObJective shown in F ig. 12, p. 808, VoL L , 
~cup1es the place or the object-box, when objects 
1n nature or works of art, at a dis tance o r c lose at 
band, are. ~~~ rocusscd by means of the lens M to 
appear wttbm the ends of the reflectors, which are 
adjusted so that a perfectly symmetr ical pattern is 
prodt.tced, when a similar etrect. Is obtained by 
rotatmg the Inst rument to that which results from 
~urning the object-box, and giving rise to a greatly 
m~reased .number and variety of figures not other­
Wl88 attamable. It Is not Imperative that the 
bo~tom edges of reflec tors should meet in centre of 
~bJect-box, but in the case of the eyepiece, it is 
~mporta~t to observe that the small pin or screw 
m ser ted m. !he groove wblcb forma a atop for the 
bayonct·jomt of the eyepiece should be so placed 
that when the tongue a buts against it the centre 
line of the slide should bisect the angle formed by 
tbe retle~tors, so that In using the eyepiece the 
open!ng m tb~ dlnphragm should occupy the same 
rela t1 ve posilton to tlle sih·e red face of each 
re.ftcctor, and be kept as near the angle as possible 
~~~~~~.t exposing tbe ends of the reflectors to view. 

Braaa Platea.- ENGRAVER.-Will ENGRAVER 
(Gl<UJ(IOtu) kinllly refer to No. M, page 46, Vol. U . of 
\VOKK 1and among the " Brief .Aeknowled~ents" 
he will find his communication to the Editor duly 
recorded. I fear you must submit to the ordinary 
course for acqujrlng Information through the 
columna or "Shop," a nd, as all correspondent.& are 
answered In their torn, it would be obviously unfair 
to answer any question except in its proper order. 
PI~ to exercise a lltUe pal.lenee, aa the Editor is 
domg all in hls power to reduce the preaaure of 
correspondence ii1 " Shop" by periodical supple­
m ents, .the first of which disposed or neat-ly one 
hundred questions, In addition to the usual weekly 
9uanUty. It it. wi,ll be any consolAtion to you. I may 
to! or m you that ybo are not alone in your dlfllculty 
and before this reaches your eye, the answers tc) 
your queries will perhaps have appeared.-N. M. 

Ft•htDF, R.ocb. - Ttn.SSOOPIO. - TELESCOPIC 
writes :- .Will any of your reade111 favour m e 
with the tnformatlon b ow to make the ordinary 
11!'bfng .. rod ferrulesf l have been using a broaching 
b1t hanng twch·l\ cutting edges; ltis fin. diameter, 
w ith a -r, per in. taper ; thla ' seizes when it has 
pa.seed up lhe tube about 6 in., and la very cWHeult 
SO withdraw without damqing the ferrule. I have 
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tried '"arfouslubrlcanta without Sllf'f'('<l~. " The diffi· 
culty does not lie in the lnLricunr. uut in the broach. 
\Vith tweh•e cuttin~t eclrccs it bus no chance ot 
clearance. and conWJIII·nt ly it J;t: l s j ammed. 1'ELE· 
BOOPIO \TIU find a. five-Midcd broach much better than 
the one he is using . 'fhcn, u~;uin, tloe~ TELESCOPIC 
withdraw the broach frequently whll'lt borinl(t U 
this Is done, 1 do not think tbl•re will be any dlfticulty 
ex-per ienced. 'l'£u:sc<wtc further nska for the 
address of a firm who mukes fe rrules for ftsbJng­
rods. ns he requires u la~ muuhcr of one size. 
Possibly this muy catch the eru or !14ome maker, and 
it might pny him to ad,·crtlso hl:i atldress. In the 
meanwhile. I would Sllltl{l'~t. tha t In ) (anchestcr, 
where Tt:LEScorro resides. there mus t he multi­
tucles of brass finishers nml ploiJOl!OpiJical instru­
ment makers who have facillUc3 for making what 
he requ1res.-o. B. 

lt.ocb for Plate Jla.ck.- J . N . <Erithl.- T here Is 
no place, as fnr as I am awat·e, nt which you could 
bur rods' in. in diameter foa· n l •lntc rack. Any car­
penter will make some tor you, uut rou will find it. 
cheaper, if you can handle a suw nud a plane, to 
make them (or yourself. l!'or rods ~ In. lu diameter 
get n piece t1f wood ~ In. thick uml cutlt up into 
square rods. a fter spn~;in~ out your board accord­
ingly. Then pluno otl' the arris at "tlCh corner of lbe 
roll and work otf tht• edges with the plan e till the 
rods assume a rounded nppcaranr·c. 1'llen finish up 
\vith sand.papcr. If you go to work carefully, and 
not plane the rod3down too much, you will find tin. 
stui!thick enough for your purpose.-ED. 

Slide Valve.- G. E . .A. (Newport, .llfaint:Ue).­
(1) I consider that. if I extract the cube root to two 
places of decimal!$, that that is quite near enough 
for all practical purposes. Jf wo ha'· " a slide valve 
set to ,.!11 pa rt of an m ch. that is surely nE.'arenough. 
122 Please go over the extraction of the cube root. of 
t m. aga.ln; it is not ·oos In., nor i<J '9JJS in. equal to 
i in. (3) By taking an indicator dlagram, we see at 
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once where we cut olf: also. if the enaine is work­
ing in a proper manner or not. m l<'ig. 1 reprc· 
sent& common slide with '' lap .. shown on one of 
the steam ports; lbat distance and the width 
of the steam port is equal to the throw of thn eccen· 
trlc, a.s shown llf(ain in Fig. 2. I t must be remem­
bered that the " lend" ot a ,·ah·c has nothing what­
ever to do with its trat:tl. " Lead " can only be got 
by moving the eccentric torwurd of the crank on 
the shaft. Ot course. it the vah·e flOC& not work 
direct from the eccentric. the difference in ita 
travel will be in proportion to the system through 
which it. works. (51 l>ouble-portcd Yalves are used 
when a shorter travel is wanted: the area of ench 
port is the same and their combined area equal to 
the slngle·ported arrangement, which we ha>e 
disca rded for them. A good area of steam port 
(single) is area of cylinde r in sq. In. + 12. In a 
double-ported arrangement. the two ports would 
be equal to that in area. 161 The s lide >alvc that you 
are puzzled about is called an expansion shde. 
They are of two kinds- " fixed" and "variable '' 
expansion; and their position varies In proportion 
to the ratio of expansion they are to work a t. In 
many cases the expansion eccentric Is fixed nearly 
opposite the crank pin. Do not apologise for ask­
ing so Tl)any questions. I am only too happy to 
answer them where 1 can ~tlvu lnstruction.­
T. R. B. 

Glaagow JCxbibltion.--G. T. 1/folborn. E .C.).­
.AII the Information you seek would bo mos t rcarlily 
obtained were you to apply to the Glnsgow City 
A uthori ties, Glasgow. · 

A.ngll..ng.- AN ANGLER.- Papers on Fl'lhing Rod 
Making will be given io V ol. 111. of WORK, but 
there will not be nny Instructions, o r " items," as 
you put it, on angling.-Eo. 

Bt.ndl.Dg WoRK. - J . ~. IErith). - Cases for 
binding the volumes or \-VonK are!lupplied at l a. 3d. 
each; or 18. Gd. , post. free. You must. get a binder to 
put your part.& or numbers. as the case may be, in 
the caaea.-ED. 

CaatlDga.- W ESTWARD Hn 1-It Is not cheap 
for a skll1ul man to cast his own brass at home. 
First a.s to m eltlntr. You can melt briUISin a large 
kitchen grate, uamg coke for fuel, and con1Jning 
the draught to the bottom bars by suspending 
sheet iron In front of the r est of the range. Or, 
better aWl, you can do as Is Crequently done : have 
a brick-lined sheet Iron structure measuring, aay-' 
from ten to ft!teen inches Inside the bricks. ana 
b~~e':f a flue leading into a cblmneT. T his may be 
ri up in any room where from ten to fifteen 
feet of oblmneyla avaUable. It the room ia boarded, 

• 
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you must support the fnrnRCe on ebeetJroa,----"" 
upon bricks. For the ft re use ordl 
though better reeulta are obtained !llliY 
ment of hard furnace cokE.' which ~~~~ 
treble the price. You can ' 0 Cl 
)forgan Crucible Company :att.I!!"'III!WL 
capacity to suit your requiremente, at an:!~ 
penny per pound capacity. After the ~ 
the crucible and tlte lid put on the ftre made 
seve.ral inches above the crucible and geuerau,~ 
the tim.e the fire is burnt thoroughly clear .I 
brass will be found to be mclt.cd lehould =· 
that new crucibles oul(b~ always to be 1 
~fore the first time of using, otherwl.ee tJJer • 
hkely .to crack. As regards sund, tbe best lAin. I 
~n gave is to purchase some ready mlxeclll & 
rnendiy founder, and 118 regards tbe art of Dm'C· 
mg, try an~ get a moul!ler tor a conaldera= 
come and g1ve you a lesson or two In the m 
of ra~ming, venting, gating, and ftnJahing IIIOIIIdl· 
pract1ce will do the resL.- J. • 

Bone-Power of Steam JCDgille.- IoNOR!Jall. 
- Nominal horse-power Is a cornmercl&l term 11 
which engines are sold, depending on tbe 111e d 
the cylind.er, but not on the power exerted; ._ 
engines Wlll work up to ft \ ' O l imes Lhelr nomliLIIll.:t. 
'fhe term is most misleading, and Is being 1f14D. 
ally dropped. There Is no dliferenoe ln the ~ 
or portable and statioonr{ cnlrlnes, provided tM 
speed, pressure. and size o cylinders are the•me 
.An engine with t.wo cylinders will exert twiollbe 
power a.s it it hall but one of the oyliDders. Ncnr 
for your principal question. You can only obllla 
the mean pressure on an engine piston by IIIIMu 
indicator to take a diagram first from oue flli al 
the cylinder. and then from the other, and Lbll 11 tM 
only accurate way ot obtaining the powereurt.eUr 
the steam in the cylinder. Even then you wOIIcl.­
have the power the enJnne waa ghing out. beolm 
some of the" indicaterl horse-power" 11 t&kanp_tll 
drive the engine itself. The actUAl power 1.111 
engine is giving out can be measured by a 41• 
mometer or Criction brake, and the dllfereaca • 
tween the two is the loss by friction. Y11 • 
tstimate this loss rou~bly by trying what pu I Ell 
is required to drive the eugi~ aloM a~ 111 -=01• 
speed. You may get someLbing like the •'ent5 
pressure io the cylinder if you b ow the pofat ~ 
cot-off, and what is the back preesure at tile • 
haust. For instance, take your engine, &114 Id 
suppose it has a common slide valve wblchOIIIIIII& 
cut off till nearly the end of the stroke; tbu ~ 
will suppose it takes 5 lbs. pressure to !oroe -
s team through the steam-pipe and p.-.e~tlllll.~ 
more to run the engine alone. We mar tl!eD­
the mean pressure at about. 00 lbl., tbe boller -
sure being 70 lbs. above atmosphere. NoW1 .... 
are 95 square Inches in your llln. pllton, alllne·i 
the stroke is 1 ~ ft. , and 200 strokes per m 
100 revolutions). wo have the piston eDeOd ,.! • 
300 ft. per minute; 60 lbs. x 95 sq. ln: = ..;•• 
pressure on the piston : multiplying tbls b7 •"' 
have 1,710,000 foot pounds, and dlvi4J.nr 117~ 
we got nearly 52 horsc·power e.ftcti~ whea11e::= 
throttle valve Is fu lly open. You will.~~­
the reasons for this when my papera on--- • 
Horse Engine appear.-1<'. A. M. 

Caae BardenlJlg.- J. W . H. (BoUOII).-'l!ler.f 
w e case-harden small lcvc111, link motion, tJ1. .. 
follows :-A stout cast·lron pot., habout loGIIIt 
d iameter and a foot deep, and av~ at; 
fitting cast-Iron co\"er- the metal th.rfnU:, ~ 11 about H In. In thickness-la U5ed. 4ed 
the wrought-Iron work, entlrelr IUlTObo _ ~ ... ~ 
strips of leather belting. bones. n.,...o • ., 
and horns, with a liule Saltpetre or oom: 
or ferro-cyanlde or pota,b. The~rt! • 
wi lb wet fire-clay. We place 00 or,... 
maker's reverberating furnace: it 1 Id •-' 
obtain tho use or such a furnace. Y?..U :J. A 
kiln of bricks, and pla~e tho pot w 
full red heat is all that~~ necessary. !r~Urelf 
exposure to the heat will be tf,0vt~ued 11111 
the d epth to which you want t ehl tell bOIII' 
penetrate. Speaking very roo, ,l( f aD iDoll tIll 
beat will penetrate to a dcfoU1 ':J 0~ of &boa''l)ll 
exposure of twenty hours a kJBJ' .. now ot ~ 
an inch, and ao on. I am spea ..., ~eriMftlllf 
of the ordinary temp~ra~uJ,C,:i~t ~od41Qf' 
furnace; with a lessor ea 1 trom t.IIO,.,... 
tion will be required. ?J; ren:,~;;t, wat.er • ....J• · 
throw the contents o.f e P0 to 

CartwdghtlDg. - .AMAT&U.R., 
Lockwood & Son, 7, StaUonera 
for their list or Handy~okl tor 
you may ftnd help on jomerr 
from some ot them. As to wllth 
not know of any_t.hing I 
commend{ou. Y 
vehicles o a ll 
field Street, E ., or 
and If you wish to know do 
on tboae sheets. I will 
to help you. " I guess.~ aa 
say, you have not taken a 
referring back. you will 11 eelbarrcnr. 
wheelmiking tra~!"'a• ~ dea.IL wl&b.::--ipe.a'l 
donkey-cart has a~ n ban .., 
instructions abouvt a) nw~oJU'&Jl 
" Shop," page 742, o . - 111~~ C1lttt.D« oataad;~rr~~~ (Der~J¥),-'rhere is no 
out and making up .,..,e 
Gcue/..te, 46, Cannon SL~t. jh· j:o~~ 
had articles on the subject. ID~ 
trade, 1.1 made up ot two or 

• 
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aa eaddle·mnking. The two beat trade journals 
a re H rii'M.'tfl Ga::ctte. •rroy, Now York, and 
Harru:as, New York.- J . C. K. · 

PhonogTAph. - NOOMAN.- Look up the back 
numbers ot WoRK. and you will get a Jot of lntorma­
tlon which wlll bo useful to you. The d.J&meter of 
your brass oyllndor Is very small, and the apoed. 
once a minute, would never do; :rou w!U require to 
drl•c it very much fustcr. I should say that once a 
second would bo nearer tho mark- perhaps that la 
what :rou mean. 'fhe composition of the wax 
c:rlindcr hus been givrn quite recently-please look 
i t up. 1'ho ncclllc nu\y uo mounted on a small 
piere of light wood or cork, and glued to the 
dJaphra~m. 'l'ho mouthpiece of a apcaldng.tube 
could uc nacd with ad\'unt.age: the largo fWinel 
you have mntlc will do very well. I could not well 
give a !!ketch of diaphragm and needle to ault you 
unless I knew smnotblng about the other parta ot 
your machine. An ordinary aowlng mo.cblno ean be 
uaed ; muko the point chisel·shapcd, and ot such an 
anglons willuot cut away the wax too muob.-W. D . 

Beam Englne.- L EAKNER.-You have not .Oven 
tho Initial iltCUIII pressure nmong your data. n you 
willlct me have that, 1 will work out your cards, 
and gl\·e Ulcthod and result.-J. 

Sheets of German Sliver. - D. (DILndccl.­
Barker 8: Alien, lti, Oozell'a Street. North. Bir­
mingham, for 11heet& I do not know about. watch· 
key CllsUnJrS. You might ~et wlll\t you want of 
W. Smith, 7:.!, Northwood Street , Ulrmlngbam or 
of Timmius Uro3.. 42. Lower 1A \'ctlay Strcet.-J. 

Temperlnc Chaeta. - ~I. \\'. (Bradford). -
Harden ut. a red heat : let down to a plum colour, 
and quench in wutcr.- J . 

Left-Band Threada.- W l'Ll-'HUS"A.-You ";sh i 
t o out a left-hand screw In a chuck. nurl J'OII luwo 
no re\'ersiniC' J(car to your lead !'~· row. "\\'cU you 
do not uectl anr. All rou wnut is to ha.,·c your'lend· 
sorew r o,•olve in the opposite direction to the man­
drel. and then the screw you cut wiU havo a pitch in 
the opposite dlreeUon to that. of UH' lcad·acrew. If 
you connecta cbnnge·wbcel on mandrel wilb a wheel 
on tho lead-acrew. you bavo two ~·rntrea of revolu· 
Uon. nncJ the motion la rcn~l'3ed : i( rou int.crpose 
ono iutcJ·mcdlat.e stud, you then lul\'c three contres 
of re,·olut ion, u.nd tho mundrel ruul lead-screw 
revoh·e tho same way when r uu gut. r ight·band 
screws, lC the lead·ac.ew b riLtht·band • if you 
interpose a sccund stud a wheel on tbut gives you 
four cen tres o r re\·oludon. and m uuolrc•l and lead· 
screw t-e,·oh·o OJiposito w:~ys. Thu .... it Jlllll lho•r of 
centres oC r<.•volutioo arc e \·en. r<•u get niUliun 
rent,;cd, mu\ pitch in oppo,ile dirr\'tluu to that of 
lead-screw ; if centre~s of revolutioft u.ru odd you 
get motion In t.bo same direc tion._ und pitch So.me 
way as in lead-acrew. .As lel\a · ... o' rew i~ 11rctty 
lluru lo be l'll{ht-hand, WC mny say l'o1r tlw suko or 
lllwpllclty : 'l'wo wheel centres give left-hand pitch 
three wheel centroa gl\•c rlght-bo ntl, four wheel 
centres lcft·hnnd. Now you will a··o that all you 
have to do when you ba,·e nrrange•l for t.be r ight­
hand screw or tho correct pitch, IS t•) put in another 
s tud with a 11wall wheel tot no mntter what size) 
called an "idle" or" reven~lng" w heel, on it. You 
need uoL r~):r~t tbe absence of reVCI'IIiDK gear · tt 1a 
more usetul for rt~vcrslng thu feed in turnimc' than 
l.o acrew.cutt iu.r. and there are th~ who "uulol 
rather bo without. the extm complicatlon.-F. A. M. 

Balloon.-(1\'o .Addrt'.~8}.-The writer aaka the 
alzo oC u bu.Jioon that wUI e levate from U lba. to 
2 1ba. to the hoi!(M of twu miles. and what. Ught 
(not the elccll'io lll(ht) could bo uacd that should be 
exceedingly briJUanL I have never experimented 
with a gas oolloou, but a short tlmo alnoe I sent up 
one wilh l\ lifting power or nboat llb., or ,perhaps 
U lb. 1'his wo.s about 7 feet In it.s lungcat diameter. 
I would like to ask wh11t. guarontee la there, in 
tho very likely twent of u.u a.ccidcnt. to such a smnll 
a1l'air, tho.t the 21ba. wcil{ht. or matter Calling should 
oot be the occasion ot a coroner's inquest. Think of 
llb. falli ng t.wo miles! I am afraid my triend is pro­
poetng an expcrhnent In which there Is great risk­
thalli, SUJ)po~ing it ever tukca plncc. Now wit.h re· 

I
... torenoe to tho light. '1'bo mal{nesinm la tbe neareat 

a pproach in Intensity to the cloctr lo Ugbt, the onl1 
I d.Joawback bulug lW! d.Jspos illon to go out.. There la one 
: polnton which tlle Inquire r hl18 said nothing. What la 
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to be the uae or lho appliance, and baa be considered 
the coat t U ltb intondod as a toy Cor amuaement., 
lam nlraitl that., unless ho has a longfpurae, ho will 
tlnd the experiment, to any U1o leatst, d.Jeheartoning. 
'l'be balloon must be or ellk. Owing to the rarity ot 
t he atm()jlpbere ut two mllc11. tbo internal pressure of 
~ woulol be such us to bun1t meru paper- indeed I 
••n afraid long lx:fore U.rooched the helifbt fndioatOd 
there would bo very llttlo gaa loft. l'hen a self· 
acting wmp would be ruqulred tor the magnesium 
ribbon. wblcb woulrt be rnther expensive. Such an 
nrrangement for mllit.ury surveyiurc purposes would 

• · pay ; hm if tor amusemcnt.- weiJ, ono would have to 
P&1 too lltuob ror his whhttlc, apnn from the danger 
o f & bod1 wolghin~e one or two pountltt Calling from 
11ucb a height. 'J'ak" Punoh '11 nd vice, " don't.. ".::..O. 0. 

• 
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B ... dneu of Wator.- S. W . K . S. (Sha,Jtu­
b",..N).- 'l'bu hardne!lll or wator Is uaua U/· esthu&tud 
by Dr. CIArk'a method, which conslsta n addlng a 
IW>Iutlon of IMoup of known strength to a toC&Sured 
fJU&OUty or the waiA• r unUI a permanent Jatber 1a 
Cormed. Hevent.y ouhlo contimetroa (o.o.) ot tbo 
wawr a re put Into a atoppurcd boltle1 and the atan­
clard ~<II•P 801utJoo ill atldnd gradually by menna of 
a IJur,.tJt: Alte r ~h addlt Ion of Lhe soap solution 
lbe bouts coutalnlng tbe water la weU ahaktm auii * ~ut no~ when a lat.her forma capable ot 
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persisting for, say, tlve minutes. The number of o.o. 
ot tho soap soluUon used Is read otf from the 
b urette. uod indicates directly the number of degrees 
of hardneS& of the water. The standard soap solo· 
t lon b prepared by dlssolving110 grammes of Cas­
tile soap Jn a lltre (1.000 o.o.) ot weak alcohol, of 
about 85 per cent. i,n strength. Ono o.c. ot tbia solu· 
tion represents one degree of hardness. This m ethod 
is very eoSllf carried out, and requires but tow OP· 
paratus, whtch will only cost two or three shlllinb"S· 
F or fullar Information wr.it~ again, or read \\·ank· 
)J·n's "Water Analysis.'' published by Trilbncr and 
Co., Ludgate HUI, tor, I believe, 5s.-F. D. C. 

Wrltlng Table.-CLERK.-1'be height from the 
ground to the top ot the table proper should not 
exceed 28 In .• and don't extend the back pigeon· 
hole cupboard h igher than 20 in.-i.e., about 3 in. 
depth for bottom drawers, 8 in. for ·lower pigeon· 
holes. 6 In. tor middle row of tbo lntter , and 2 in. 
for topmost ones, and the whole should be t\bout 4\ 
in. inside, from back to front. 'J.'ho to.blo you 
should have 3 ft. long and 20 In. wideh with a 
drawer nbout .t In. or 5 in. deep. Adopt t o uso of 
two aide doors and a. Calling middle tlup{ the l1Ute r 
to be used as a writing slab. It tbo p goon-holes 
are about 2 f t. or 2 ft. 6 fn. in length, llUd mr other 
dimensions are adhered to, the writing flap will be 
about 16l In. long and U in. wide. and ha uppc1· 
edge will fa ll nearly against t.ho front edge or tho 
table. and require no turtber adjusting or suppor t. 
On the Inside of the side doors use glued rocks to 
accoJUmodote pens, pen ci.ls, etc., and tape tucked 
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Writing Table. The Writing Flap abuts up. 
wards aa a Door, while upon the Insides of 
Doors are Pen Rackl, etc. 

croMwiso to secure loose papers occnstonnllT'. Tl1o 
racks need consist of nothing more thtm ni1 UJlpor 
piece pierced with holes, and a lower on~ ut n 
aUght angle enclosed by two e.nd pieces. If tho 
doors Interfere wl&.h the· Ugbt. dlac&rd them : but 
they will be uaefuland will add a pleaslnlf appeur· 
&nee to the table. Mr • .Adamson'a "Some Lcaaons 
trom an Old Bureau" will afford lnatruoUona how 
to oonac.ruct pJge_on-h oles.dmwera,etc. Have the 
writing flap mede aa one oompleto eoUd board. 
You coUld have the ftap to extend the whole length 
of the table. but the present method Ill the beat, ll8 
the llJI'oe tmmodiatcly underneAth lt could be 
utilised. The top_caae eldoa must uxceed In width 
the J)fgegn-bote cUvlalons to allow tbo dooM to bo 
tltted.=-J. B. 

Vlolla .andah.-H. A. T. (Padlllam). - Tho 
beat way to take olJ' tho old l'arnlab 1a with methy­
lated aplrit; after which the lnat.rument abould bo 
well sand-papered. beginning with No. 1, and using 
Fine 0 tor tlDiahJng.- B. 

Steel l'an&aoe.-C. S. (CaWuu:u).- You will 
require & reverberating furnace In wblob to place 
your melting crucibles. I auppoao you only intend 
to melt end out. reftned steel. It you wlah to mak.: 
the stool, it Ill a dJITercnt tlllog. U you will eond 
full particulars and the apace avaUablo, I will give 
J'OU a dosoription or the plnnt you wiU require and 
method of worldng it. Let me know whether it is 
for steel oaaUn~ only or ·tor making Ingots to be 
wrought under the hammer. I do not see what r ou 
want an aoneallng ldln for.-F. 0 . 

Worm Bole ID Vlolba WoocL-S. D. (Sht,OI.eld). 
- lahould not advlae you t~ uae tbA "stopping" 
you auggoet. You bad better out the bad piece out, 
aud let a piece iD ita place to mat.oh lhe ara1n aa 
De&r)f U pOeaible.-B. 

• 

• 

·~Utre PlaDtng.-DuNCOMnE.-'fhcro la, aa you 
think. n spccinl plano for ehuotinl{ mitres. though 
its uso Is dot Imperative. .A nuw Jack plane wUb 
the mouth nporture neat and sm111l, and the iron 
perfectly square, sharpened well on a flat oilstone, 
would do; t he edges or the piano mu.•t bo square 
with tho face. I n eed searooiy remind DuNOOXBI: 
tlll\t these conditions urc uot likely always to 
obtnln. if tho jnck piano ia used tor ordinary pur­
poses. 'rho pfnuo used uy plclurc·framo joiners is 
a at.rnigltt block plane, havinK n widu Iron, which 
lie:t on tbo flat. surface when in ltR plncc. conao­
quouUy tho bo\·cllcd shnrl>Cncll surfncu la upper­
most, nnd its angle varlnblc. A <li tl'crence in the 
nnglo at which thu plane b·on is sharpened makes a 
dlllt!renco io tl1o cutting ungle. lLnd not. Ins in the 
ordinary planes) in t.he clcnnmco beh ind cutter. 
'l'bo cutter hna no eap i ron, a nd being supported to 
tho Ycry edge by the w ood of tho pluno, Lhere ls no 
vibrntion ft tho wedge tits well , and therefore less 
liability to cblp the surface of the moulding. DUN· 
CO:ItBI:: can get a euitablo piano from a ny good tool 
shop. 1'ho best lesson I can gll'C Is to ask him to 
rend J . H .'s art icles l.o W oRJt on Planca.-B. A . B. 

Enamel lDlay.- TINY 'l'tl\1.- You want to 
know of aomo composition or enamel suitable for 
tilling in pearl or Ivory after etching or engraving, 
to represent lnlnying in colours. tho usulil thing, 
heel-ball, being unsuitable, na would bo. I presume 
n composition of white wnx-powdorcd colour. and 
perhaps a little tallow. 'fhc next sort of ftlling 
would be something made with dry colour and var­
nish. 'l'bese should bo r ubbed up or ~round ur. 
together , nUor the style of Aapinolla ename • 
Ho)v would those preparations do, lt thickened by 
the addition or some more dry colour1 Failing that 
k ln rl of thing, I ,hardly know what to suggest, 
unless sculing-wax wolild meet the cnsc. Japan­
ning could bo used Cor the motbcr·of-pcorl, but I 
should certainly not r lak hcnting the h·or:r. The 
geurml tilling being either heel· bull or tho mlxture 
ot wax and colour, it is c"ideut that it anything 
more suitable for gencrol put·poses hnd appea red; 
tl1c cnJn'Q\'Cr& would certainly bn,·c used it . 'l'l1e 
other things I ha,•c used to botcb~ll enamel work 
sometimes: that Is whr ( gin! them hcre.-H . S.G. 

Tlnnlng Silver S~outa.-H. S. G. t Batlersca). 
-(U Here a ro two recipes for a compos ition tor pro­
t ectlnl( one surface of mutal whilst the other la 
being tinned. Take a piece of common glue. about 
1 oz .• and diMolvo it. in t\ gill ot wntor and add a 
few drops of vinegar; take ono tnblc·apoonful of 
whiting, and about n quarter tbtLt quantity of so.lt; 
ml:-c them well together dry, nn<l then mnke into a 
thirk JlnSte wltb t.l1o glue water. Apply it to the 
urticlcs wltb a bru11h, so thut. it. is properly co,·cred; 
drr with bcat before attempting to Lin. The COOl· 

position will com e oil' very Cl\5ilf with bot water. 
12) Take a Jump of d rop·bluck the !!lzo ot a 
walnut and pound it up Jlnc; m ix to tho consls­
t.cncy of cream with gold sizu und tul•l a few drops 
ot tur1xmtine. Cont n." nbm·c. but. let it dry of it­
aclf for an hour. 'l'bis is just as ~::ood as the white 
composition for its protecth·c qulllitics, but i t 1a 
more trouble to clean otr.- R. A . 

Ooment for Aquarlum.- B. A. ·w. (/r.'o Ad· 
dre.!s).-lt will dc)1cnd upon the material you use 
for rook work na to tho cement. most suitable. Y ou 
cnn make \'Cry natural·louk iug rockwork '"lth 
p it•cca of coke iliJII>cd ln a thin bnttc r of Portland 
ct•uwnt. and stuck to:,:cthc r rou~rhl)' with the same 
<'t'II IUnt uactlthicker. Virgin cork, clinkers, pieces 
or tstonc. rMl rock. clc., mar bo tnstencd together 
with a cement. made or pitch, three parts. gutta· 
JlOrcha. one part, m elted O\'cr a gentle boat wlt11 
aulllclent turp!4 to reduce it to a suitable con· 
a!Atency. 1'hl<t Is 1\ '"cry Ullerul cement tor a Yaricty 
of pur110!1CS -C. l\1. \\' . 

Wire Throad Fret Sawa.- D. D. (..4bcrdeen).­
With reference to my remarks to you (sco page 700, 
Vol. Il.) I huvo now to a lld thnt the theory I then 
huar<led seems to receh•c confirmation from tbo 
following letter addressed to me by 1\Icasrs. 1\loseley 
and Sun. to whom I sent your letter. 'l'hey writ~:­
"In reJ•IY to yours, we cannot undcrstund the cause 
ot tlto c uclosed Jotter beJng sent. \Vo ha\·e tbou­
lllllltl~ ot ,•atulo"uca and ~otrnins of wire anws which 
w~· cun dt spatch at a minut.o's notice, and only too 
ttlad 1.0 do so. '.rhe writ.cr could not have sent his 
own addrt·.ut, or be would bavc had hia reply by 
return. J thank JOU for tho enclosed.'' 

Bawblg.-.r. R. (Helm.!horc).-It there la but little 
dflforcnco in the gauge or your Sa\VS, the 36ln. &a \V 

would do the work you m ention ca11ier than the 27 
In. saw, lt aplndlo In both cases runs a t. the so.me 
speed. aa tho epeed at the point of teeth in tho 36 in. 
so.w would be much Castor than in tho 27 in. saw. 
llnt should both saws bo drh·cn from 8.000 to 9.000 
ft. per minute at tbEI polutoC teeth, which should be 
tho speed for the work you m ention, the 27 in. 
llllW would do tho work with much lesa power than 
thc36 In. saw, eapeclally 11 tho gango or so.ws corres­
ponds with t.ho dlamotcr,nnd the trmber is not more 
thBn 7 tn. deep, which Is less thar. one·third the 
cllam eter of aaw. \Vben tho timber is above ono­
third the diameter of saw, tbo sow is Ol'orcrowded, 
and it may bo sawn easier with a littlollarger sow. 
You will understand that ea ws ot U1o right gauge a nd 
speed will cut Umber onc-tblrd thelr diameter with 
less power than saws ot greater diameter. I! a saw 
la driven much below Ita apeed. and the feed of 
timber la aa taat aa when a saw Is driven ita proper 
speed, there wiU be greater strain on tho aa.w-plate, 
and it soon becomes cripple~t and unlesa the belt la 
Ught. ltwUlallp. Conaequenuy. more power will bo 
required, and the work done will be ln.terlor.-A. R. 

\ 
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111.-Ql"F"I'IO~S Sl'O~ITTEO TO CORRESf'O~t>KN~-
Mitr o Shoot. - J .. 1. 1>. <nou·lais) write~ :n~<t':~·l! 

nn,- r ... ,.J.•r h·t. me know where I cnl\ ~S f the 
nu·,,.,. '::-lu•nt t I hl~,-e se.nbtl to ~~~\ it~s Hu~ nenr 
1, ' "'"' r•·•ht :'\lr • .1' •• It. :SI rr. nd :-;·, r .. ml. l:in,;c('stcrshirc. but. he hns gnlnu n,~·nyor"it .. " 
I lluu' t know where 1 can get one, ancl t l e prtc~ 

Violin Materlala.- J . Jo":. (('lwtlwm) wrtt~s1 ;­.. {'·m 1111r rcudc r kintlly !lilY where l eau buy )'~'nr muk iu :.: t(l()ls and 1111\t('~ialsl I ~<hnllnlso b~ g a o 
an" inlormulion resvcctmg books on same. 

Prteos tn Stgn-Wrltlng .-A co:-:S'l'.\'I'T~~·'OER 
will thunk un\·,mo Co t· tho vdces for sl!-(n-wntm~ on 
Wl•c••l. l(l n:.-< , ui1tlnwtal lcttl'r~. cmbossll:r.::. !'~·c: g uss· 
writmb. in Lo ndon am\ !Jronnccs l'~Pl'Cll' e Y · . 

Calico Dcsl!!lls.- .J. '1'. (Sccdlcy) will be obhged 
to auy 1·,·a·h·•· \~~~ ~~ will ~;in~ . him hints nnd sugges­
tiOnl:> tO\\ rml'-' <l<·l!lgns {ot· cultco. 

IV.-Qt"F'$1'10:-;S A,.-swEREO BY COltRESPONOENTS. 
Violin ~Iute.-)1. (Bishop Attcklmul) '~T!'.c~. i_n 

rcJ·h· ' " \' tilL !~ (!'('0 pn~o ti50. Vol. 11.):-;- 1 hi~ •.s 
ma•i l· ot' tlll'l·~ J•h-t·es ot ~hret bra~s, Y• ~n. tht~k i 
f'ohl •·t·ecl ut• ri\·ctctl IO'.{cthrr (see Ftg. 1 ). tl:e O\ !l 
i;; c·ut in the two uu ts illt! pieces, the holes dnlled 1n 
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Fig. 1. 

Fig. 1. - Violin Mute 
I full size~. 

Fig. 2. - Section or Vio­
lin ?r!ute (full size}. 

F ig. 3. - Cardboard 
Mute. 

Fig. 2. 

Fig. 3. 

the mhl!\lc riecc. which s tops nt the toP, of the 
notcht:>J (see Fi~. 2). l t is t-ct on the brtdge. Or 
you tun~- mnkc n tCJnporury mute by cutting four 
noh:hcil In <\curd. nncl flxinl( it ora the s triDJ.."R cloo:;c 
to uml nl)O\·e the hriclgc t&ce Fig. 3), t.he card to be 
about t wlcc as thick as a visltiLg card." 

Baujo.-R. H. H. (Shutter Oa~·l writes, in reply 
to\\', 1'. ( l turllitiJJ (sec P4tce 60'1, Vol. II.l :-"It rou 
wunt. n banjo for onlr plarln~ accompaniments, a 
!>e\'t'n '' ~t: ror solos or thimble phtying, a ftv~­
st rin~t. tor thu rcnson thrLt you cnn finger correct 
chonls ou .lh·c strings all the way up the finge r­
hoard, nnd either roll or s weep them. as in mnc hctte 
playing. Browster runkcs ordlna.ry size banjos, but 
the Grnnd Orchestra. type arc much longer In the 
fln:.;cr·bonn:l. o.nd ct'nsequenUy chords that require 
n Ion:: !ltrPteh uro more dlfticult to stop correctly. 
Also the ordinary size can be tnned to concert pitch 
to w·com1mny Jlln.no or violin. 'l 'ho long ftnger­
'honrlli will not, as the strinJ.C3 would, be always 
\ll'~·:tklng. lt is not generally known that pro­
fl,.l;ionnlil tunc these b!UUos one or even t wo tones 
lower. nnd their orebcl~trnl accompaniments hnve 
to he trnru;posud to tho lower. In England the 
gcncrul custom I" to lower G to F , nncl in Amcrko. 
to_J·:. \"ou will see the two general sizes given in "- onK, ~o. 83, page 60S." 

BrownlDg Gun BaJTela.- T. W. (No Address) 
wrlte'l, In replr to C. B . F. C&aeombe) (!\eo page 73~. 's' ol. 11.) :-".Apply the follo\\inr.c to your bn.~rrols :­

ulphntc or r o1•r>t•r, 1 o:rA: s nlvlmrlc ether, 2 oz. ; 
wntl.'r. l oz. ":'\tlx lht>sc in n. bottle and keep closely 
corked . Shnke well beCoro using." 

I'J-oatlng. - XoRTIIF.ttXF.R writes. in n.nswer to 
BE'r.\ (At••· pngc i:J.l, Vol. U.). who Inquires how 
to f rost ~lass :-" I wonld submit. the following: It 
mb ar not be the orthodox way of doing the work, 

nt it ncl'erthelcss produces a good result-at least 
on plate glnss. Get a piece of plate Klnss, say 4 in., 5 . in .. or 6 In. squnre-an old small looking-glass does 
well-some emery of medium fineness and a little qunntlt).' of elbOw grease. Mix the' emery to a 
paste wlth oil and apply to the glass to be ground 
th~n ~o o,·~r the whole surra.ee in a circular manne; 
w11 h the ptece of plate-glass. working it down to the 

• 

necessary obscurity. It wil\ take some time per­
bap,s, but h.ere the elbow grease comes in. I~ it is 
onlinnry wmdow glass, the high positions \V ill come 
up tiM!t. nod n longer time will be taken than if it 
were plate J.?lass that wae bein$' ground. In order 
to hasten the work, BETA rn1ght employ rather 
coarser em err. first, but the fine emery must be used to finish olr w1th, or else a mass of scratches wlU be 
the result. Finnlly, go slow, examine work fre­
quently, nnd ndnpt means and methoda which comwon sense s uggests." 

SHOP, ETC. 

Canadian Toboggan.-J. J . COttatoa. Canada) 
~ ' t • in answer toW. F . CTunbrUloe J-VcUs) (see 
w:t ee!002, ·Vol. D .):-" I think it quite probable th~t ~ t~bo({ga.n could be purchased u.t one of t.be Losh1p 
chandlers in Fenchurch or Bishopsgate Street , n­
dou· but if not, W. F . could make one by following the 
direCtions here ~ven :-Get three boo.rda 8 f t. long, 
6 in wide, and ~in. thick I quartered .oak o r ash) ; 
also'somesbort pteces 18 in. long and 2 u1. wide, atnd 
two pieces of 1 in. square ash, about 7 ft. l ong, or 
roils ; lay the boards on the tloor para~el a.nd true 
on thfl end and screw one o f the short p1eces across 
the end, and the o_thers about a too~ apart.. thelas~ 
one quite flush Wlth the front end. 
sc rew on the rails. one on each side 
on top of the cleats. and let them :a 
reach from the e nd and cover 
the last cleat but on e, 
leaving a clear space 
of from 1 ft. to 15 
in. to curl up 
in front, 
which 
Cll.D ~~ easily be 

't0 done by plac-
:;>""'" _ # ing the ends of 
C~ the boards In a cop-

per of bot water for 
a. short time. Have a. 

hole on each side of the 
main board at the front end 

through it and the cleat (a l in. 
hole will do, which should be made about t i n. 
(rom the front), and have ready two lengths of 
whipcord, which pass through the bole a round 
the end and o.round the rail just behind the last 
cleat that it covers, to keep the curve in ita 
proper s hape. The cord wiU need to be passed 
through and around a number of times, and 
finish oft' by taking half hi tches around' it, so 
as to bind it together neatly. The Indians use 
raw hide thongs for mo.k1np; theirs, but the pal~ 
faces a re making them w1t.h screws here now. ·w. F. will need a p iece of l in. rope to haul it up the 
hill after sliding down." 

Blackboards.-C. A. P . (London, N.) writes, in 
reply to A. J. L. (Paddingto1~) (see page 718, Vol. 
11.):-' ' There are several dilfe rent ways of doing 
t his . A simple plan is to give it a couple of coats of 
good blnck paint. with ple nty of driers in it, which 
will dry with a glossy surface~ after wbich 1 n third 
cont is given with ivory drop olaok grouna in tur­
pentine, to whic h a small quantity of jo.panner's 
gold s ize has bee n added -just suffi cient to en.use it 
lo dry with a good flat or dead black, each coa.t 
being allowed to become thoroughly dry berore the 
next Is applied. Another m ettiod is to give the 
boo.rd a couple of coats of black mixed w ith boiled 
oil a nd driers, smoothing it when dry with flour 
paper, and afterwards giving it another coat of 
blnck with turpentine in place of oil A third plan, 
which permanently stains the board consists in 
first brus hing it O'l"er with a solution of sulphate of 
iron, and allowing this to soak into the wood , and 
then sponging i t with a solution of galls until the 
desired deptll of black has been obtained." 
• Brownlng GUll Barrels.- C. A. P. (London. N.) 
·writes, in rep,lf to u. B. X . (Seacombe) (see page 734, 
Vol. II.) :-· F1rst make the barrels perfectly clean 
o.nrl e ntirely free from grease by rubbing them with 
po wdered quicklime and water • then prepare the 
following :-Sulphate of copper. 2 oz.; perchloride of 
iron, i oz. ; s weet spirits of ni t re, ~ oz. ; aqua!ortis1 t oz. ; and water, 40 oz. The sulphate is firsli 
dissolved in the water by the aid of beat, after 
which the other ingredients are added as soon as 
the solution has become cold. It Is then applied to 
the barrels, and allowed to r emain for twenty-four 
hours, w be n the barrels are brushed with a. stiff 
brush. and afterwards polished bi means of a piece 
of s mooth bard wood, and finally protected by a 
varnish composed of lr\J.D! shellac, 1 oz., spirits of 
wine, 2 pints, the barrels boin~ heated previous to 
the applicnUon of the vo.rllish. 

PreaervlDg Rabbit SJdna.-E. H . H. (NttD 
Brompt<m} writes, in !answer to IDEM SONANTIA 
(see No. 91, p~e 634) :-" I have preserved them b;r 
simply stretch1ng and tacking them fur downward 
on a board, a nd scraping all superfluous fat, etc., 
o.way, and pasting with two or thrl'e coats of alum 
and water. I d.ia some for footstools, etc., four 
or five years ago, and except for wear, tbey are all 
right." . 
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"WORK" EXHIBITION PRID 

DISTRIBU'fiON. 
A.lmANOl UlBNTS are b eing made for holding .a 
Meeting, at which Prizes, Medals, and Certifi­
cates -will be presen ted. Full particulars will 
b e announced in an early number of W oltX. 

Price 3d.; post free, 4d. 

"WORK "· SPECIAL EXHIBITION NUMBER. 
Containing a u Dlustrated Descriptive Ac­
count o f the m ost r emarkable Exhibits. 

"No one interested in the' Work ' Exhi­
bition should fail to secure the ' Special 
Exhibition Number ' of WoRK, which 
Messrs. Cassell have issued at the cost of 3d. 
The articles, on a variety of cognate sub­
jects, are especially valuable."-Litc?rarJt 
World. 

NOTICE. 
~umerous applications having reached the pub­

lishers tor the 

"Work" Exhibition omclal Catalogue, 
they beg to say that a fe w copies can·still be had. 
price 2d. ea.ch ; or pos t free. 2\d. 

CABSELL & COMPANY, L1.Ldgate H ill, London. 

WORK 
b pllblflhtd 1U LG Belle Suut:O(It, Lu4(12le 11111, J,muln, .oL 
v o'clock cwrv ll'edne•d4JI monrilt(l .41ld llt~n<ld hobt4111abktNrf' 
10/lera tJlrOJA(IIlOta the U11tltd h Uof/dJnl& on FridDI! at 1114 latlll 

TERMS 01!' S UBBORIPTION. 
ll montbe, tree by poat . . .. .. la. 14. 
8 lllODtbl., " .. .. .. a.. ad. u mootb&, • .. .. .. ea. H. 

PoiLal Orden or Poat o mce Order& JI&Jable auhe Gtaeral Poat omee. London , t.o C• anLL and Oo~tr rur, Limited. 
TaJlllB •oa TBa IXBSRTJOll o r AOVSRTIUKIIJITI If ua. 

WJI&J:LY 118011. .£ a. d. 

P - .uo o One ••• • • • e 10 o RalfPa811· • • • • • ·: 1114 • Quarter Page • • • • • • • 1 If e Eightb of a Pa~e • • • • • • o o one-Sixteenth o.r a Page- - • : ~ IO o In Column, per 1noh - - • • • 
small prepaid Adveru~e~Denu, auob ~ st~g~1\\~': .:!ro~ aDd .&xcbaDgl', Twenty Worda or len, oe 0 oa'a Adfl'l' Peoor per Word extra 1t o\'t'r Twenty. ALL T ed Oot tl1emeot1 In Sale and Exdu~o~re Cnlumo are cb&rl SbiUinK per Line (averaging ell!ll~ wordll. 

Prominent Po1Utona, or o urlu oj1nlf1t«4111, 
"" IJda«l arrlll&/lellltftl. 

••• Adnrtl~e~Den~• ahould u••c:b the 9mu toorteel diJ'& ln ~~od vaoee of 1 he date of 1uue. 

SALE .AND EXCHANGE. 
Victor Cycle Co., Grimsby, sell Mail Cart Wheels-lJ61 
Twelve Full- Slze Fretwork Dealpa. post 

free 7d. and 1s. 1d. Satisfaction g .. arante~g,:X;:::,ie{:. 
turn'ed.-TAVLOR'S Fretwork Manufactory, : the 
Too~ Tools, Tool~.-The .c~eap~t houa:clalc, 

trade for English and Amencan tools•s ... uNT s, ~7·r t. [I • 
Road London E. Send stamp tor reduced price 15 • • • D '11' Machines. 2,000 Lotll of Second-hand Lathes, n. m& Call a& 
Ga.s and Steam Eogines, and miscellaneous lt~:s-R~· 
100 Houndsditch, London, or send 4 stamps ( u a BRITANNIA Co Tool Factory. Colchester. 
- Pape r Lett~rs, Rubber Btam~ et;-.-;;:;:-.: 
should apply for sampla:s (free).- Wu.LCOX 
17z, Blackfriars Road, London, S.E. T L()ll's 

Forty Fretwork Dealglla, 7d., free.- AV [IS a 
FR.&TWORKKRJ&S, Blackpool. Zalf·-

Letterlng and Stgu-Wrf~lag ~de a1 habel.lr 
Also full-size diagrams for marklngRutd el~um~outh-
only u.-F. COULTHARD, ~err:tc:e oa b ) 25. 6cL Note.-100 Decorators' Stencils (6o large ~ ee~ ~a-a-

c _ __,_ and R enoU1188 pa .. .--Fret, ~U"v ....... g, ·{ in designs, 1S. ; 4c0 100 of eithe.r, full-s1ze, u;.: ~ urn g 
5 

&c 1s., post· 
small Stencils, 1 s.; soo Sbiel.ls, MonRr"Bn~m~uth. [ts 
age free.-F. Cout.THARD, Temce • CuottiC&'s 165, 

Tools of e very d escription at e 1 s;_P. Fore Street, Exeter. New illustrated catalogu • [17 1 

d ut and .-d Turn1Dg Designs accurately r.lWD- S Htleo'l, 
Series, I S. 7d. eacJl, f~ee.-W AL KBII, 41• (, (r• 
J pswich. (;YCJoiJ 

Bentwood BbaftB (Mail Cart).-VrCTo• t•• 
COMPANY, Grimsby. ,..er kna,..,__, 

Water ltotora from ss. each : cheapest Coke. 
List Cree.-W..u..To N, 9 Queen Anne St.reet, 

Seaaoned Bo:awood for Ta.rJalllJ.-Wbal 
-DuNssv, Woodstock. 
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Work-February 28, 189LJ ADP ERTISEMENTS. 815 
FRETWORI( FOR AMATEURS OF BOTI£ SEXES AND ALL AGES. 

lt:ollpee Dcei11 D, No. 102. 
THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASIL V LEARNT. 

J H . SKINNER&: Co. having I>u.•olved .l'cartner•hip, ase o1Tefia1g their Buo rmort.Y Stook, including 2 50+.000 F REmT""W"ORK • PATTERNS and lOO,OOOft. of Solid and Three-Ply FRETWOOD, Veneers, &c.; 1,000 G r oss of .1rRETSAWS, besidca an imnoense quantity of TOOLS, OUTFITS, &c., as a speci:tl inducement to their cu~tomcrs to order :nonce. f,600 la. Books of Fretwork Pattern.e, each containing Twelve L.'lrge ShcelS, beauti fully hthosraphed, none of which would be solct retail at le~~ than 2d, , and many at _3d. and •d. each; also 
1,200 2s. 6d. Books of Fretwork Pattern.e, containing Twenty Sheets, IQ in. x 12 in., of new designs, many of which would retail 

at6d. each. These Books, .£375 i.n Value will be GIVEN AWAY. 
Amateur cu5tomers ordering SS· worth of designs from Cat:U~gue will be presented with one of the :tbove IS. Books. T hose ordering lOS. worth will receive n 2s. 6d. Book. 
AD AllowaDoe of 10 per Cent. ;, roods will be made on all mixed orders for Wood, small T ools, Saw Blarles, and Designs, amountin~ to 1os., and 15 per Cent. on orders amountinl:' to 2os, nnd upwards. !llOTE.-Thts r.·du: fto/1 dots not nf>/'/y to Trr:11dle N11chi11u . 

N .B .-A SPLENDID OPPORTUNITY FOR BEGINNERS. 
Coml>lete Fretwork OuUlt, c;omprison~: 1:>-inch Steel Frame, Fo!ty·cl~ht s.""· ""1. "'"'· Four lJC>OI:IIS (with sufficoent l'l~ned WCVId nnd IS. Handbook OQ F~tworkL AQ Arehlmeclian Dr111, With brass h•1ndlc nnd Three Uots. wdl be S ENT GRATIS with each Set. l'cost r.ce for 3S- 6d. Outfits on Card, u . 6d. and os. 9(1, 1'"'1 fre"- 6ft. :nd quahty i\SSOrted pl~ned F oetwood, u. 9(1.; post free, 2S. 6cl. 1211. ,lotto. dill•'· 3'-: J>OSI free. 4'· 1cl S KATES Ill-EVERY PAI R \V ARRAN rE D.-Sit es, 76in. to uin. No. '· Unpolishcd Uccch, ""'· p.:r 1•aor. No.~. Polished Beech, 1s. 6d. per Jl'lir. No. S. .. Acme" JlMtem, nil steel. JS. per Jl'llr. No. 7A ••. c~Jcdonia .. Jl'IUern, self-adjustin~t. one screw fd,teniu,: the whole >katc, the best principle, es. per Jl.lir. ~0. 8, lllet.ll frame, whb Uf31J cowle:tc:, IS. 9(1. per p air : posl.,gc . sd. f\(: f P.'ir. T hese ;u e not rubbiSh; we v.nrr.mt every pa&r. \\' 1111 D racket. NE CATALOGUES o( ~l >chincs, Dc,l~ns. Wood, Tools, etc .. wllh 6oo llhoSlr.llions •ncl full Instructions for Fret·cuuh•~:. Poll,hiu,:. outl Vornishing, p rlco 4cl., Price 6d. post free. A Speeimcn 6d. Fretwork Dcsi~:u BENT GRATIS with each Cototo~:ue: "'"' • Lht n( 0<-.i,:n•. Uutllh. Tool Chest$, etc., at Grc>tly l~ctlucccl Prices to clou . N. B.-All ordt rs ntu st be :lCCOinpnnied by remllt...Lnto:c. A l't'LY-

J. ~. S~XN'NER .&t" CO., 111
_ ... ur~ctuwrso~:;~:~:,~~~~~ .. erlals, EAST DEREIIA1li, NORFOLK .. 

A.'a·nd.y uuntion •Iris 'ajJ~Y TUJru t tJr"dtn"~tJ."'• 

Whittaker's Practical Handbooks. 
BONNBY'S ELECTRO-PLATEBS' HANDBOOK. 3s. 
PRACTICAL IRONFOUNDING. 45· Uustpublislwt. 

" Cont:tins much useful information for practical men.''-Intlustn~s. 
METAL '1' URN I N G . 4s. Uust publishrd. 
BO'l'TONE'S ELECTRO- lJIOTOBS. 3s. Uust publishd 
BO TTO NE'S ELEC 'l'RICAL INSTB U.biENT 

ilf /LJ( r YG. 4th Edit. 3s. 
B01'1'UNB'S E L ECTRIC BELLS. 3rd E dition. 3s. 
S..-tLO ,liON'S ELEO'l'RIC LIGHT INSTALLA­rru.,·s. 6th Edit. 6s. 

"Contains a Y:l!ot amount of re;ally u~eful inform:~tion.''-Eiectricnl Re11itw. 
GR.J.J .'S ELEG'l'RIC 'INFLUE:NCE MA CHINES. .s. 6d. 
JJT.el Ll\ Eli'S ELECTRICITY IN OUB HO.biES AND rro n IO U I 0 P s. 2nd Edition. s~. 

LELA ND'S JrOOD OA.UJ'"ING. ss. 
" .\ c.:lc..rly written, beautifull)· and c iT~ctively illustrated, and well-printed guide."­

IV~rk. 

L E LA N D'S DR.A. WING .A.ND DESIGNING. Is. sewed; 
I S. 6d. cl. 

Ltm,·,m: WH ITTAKER & CO., PATBRNOSTER SQU ARit. 

EST A lll. JSIII:.IJ l8r:il. 

BIR~BECFC' D.ANK, 
Southampton Dutldlnga, Chancory La.ne, Lon don. 

TH REE per CENT. I NTEREST allowed on DE­
l'OS ITS, repayuble on demand. 

TWO per CC:NT. INTEREST on CURRENT 
ACCOUNTS calculated on the minimum monthly balances. 
whc:n not drawn below £ •oo. 

STOCKS, ::.HARES, and ANN U ITIES Purchased 
and Sold. 

HOW TO PURCHASE A HOUSE F OR TWO 
GUINeAS l'clt MO :-ITH or A I'I.VT OF LAND F OR 
H \'E :-ll i i.L t Nt;S I' eR MONTll . with lmmcdloto \>OS· 

1es•lnu AJ'pty at the Office of the UJKKUM. " f'RBI! UOL.D LAN.D 
SOCII! I V,"' at10ve . 

The lliRKOEC K Al. MANA C I(, ,.hh full pArticulars, post freo 
nn oprohcnuon. F I( A NCJS RA V EI\SC R OFT , ~tan•11er. 

DELICIOUS TEMPERANCE DRINKS. 
~!~~~.~~TINC BEER. M~~~~·~s~~~;, r;~~~c£~,~ 

a few minutes a delicious ·rem· 
pemncu W ino or Cortllol, 
(_;lnu~:r. Oran).!e, R:~sp\Jcrry. 

,--1 Ulack Cu rrant. Llmu F rlllt, 
t:tc. One T llbleapoonful 
or JI11U10n'a Ertraot 01 
H erb11 makes one ~:aUon o( 
Splemlitl Ueer, refreshinl( and 
non·huollcaung. 

A Sn11111lc Uottle of either 
E'«:em.c or Extrad seut on 
•ecei1 •t ur? s tamps. or a bottlo 
ol ca.ch for as stamps. 

A t; IINTS WANTI!U. 

NEWBALL & MASON, 
N11 f tlngltu1n. 

N01.'IOE . 

A THIRD EDITION OF PART I. OF 

CASSELL'S STOREHOUSE oF 
GENERAL INFOR ATION 

Ha s already been called for to meet the large and 
continuous demand. 

CASSELL & COMPANY, LIMITED, Ludgalt Hill, London. 

.. 

Invaluable as a 
Strengthening and In-

.... 
vigorating Beverage. 

Indispensable for Enriching Gravies, 
prepat"ing Soups, Entrees, &c. 

Pure, Palatable, 
instantly prepared. 

WILL KEEP ANY L ENGTH OF T IME. 

SOLD EVERYWHERE. 

EN' RV 1Y.I::J:LN'ES, 
JlfAN UFJCTURI-: rt Ol-~ 

HIGH-CLASS LATHES 
FOR 

SCREW-CUTTING & ORNAMENTAL TURNING 
TREADLE MILLING MACHINES, HAND 

PLANING MACmNES, &c. 

/ngleby Works , Brown Royd, Bradford. 
ACCURACY A ND 1.10.11 r RUNNI:-IC. GUARANTeED. ESTABLISHED 1858. 

An Atla~ of U n t:ra JJ1.1'J1etl Co1npletC'I'WSS within 

tll r> 'l'f ·nch of' all. 

Messr s. CASSE LL & C0!\11' .\NY ha ve the pleasure to announ c e 

that they have underl<lkt: n , on beh<1lf o f the ATLAS PUBLISH­

I NG C O MPANY, L1~11TED, the Publicat ion , in SER IAL F ORM, of 

THE UNIVERSAL ATLAS. 
A N ew and Complete 

GENERAL ATLAS OF THE WORLD, 
WITH 

117 Pages of M aps, handsomely produced in Colours~ 
a.nd a complete Index to over 100,000 ~ames. 

Part 1 ready MAROH 26, price ONE SA ILLING. 

TO BE COMPLETED IN 28 PARTS. 
* * * Prospectuses at all Booksellers', or post free from 

CASSELL & CO., LIMITED, Ludgale fJill, Lond011. 

• 

• 
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Marvellous Purifter -Matchless Preserver Pure Antiseptic. 

' ' '' 
cc T he Household Treasu re " Borax, 

P r r;par E:d for P ersonal, Domestic, and 
Sanitary Uses. 
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c I G roce;ro and at 8tr;r(;;. 
PATEN T BORAX CO., Sole JJ fIt .l f I~~ G H .A.JI._ 
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