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ROlV TO DRAPE A BRASS 
OR IRON BEDSTEAD. 
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•• 

bed to keep off all drau~hts, 
one would be far less hable 
to take cold in the chest and 
throat, and the - air of com­
fort so essential in a bed­
room i::; at once supplied . 

• 
' 

... 

• 

, _ • Tudor and four-post bedsteads 
are fast becoming obsolete, 
and bedsteads of metal are 
slowly but surely supplanting 

I n the . earlier days of 
metal bedsteads, four-posters, 
Tudors, tent-bedsteads, and 
half-testers were made, but 
gradually fell into disuse-the 
crusade against insanitary 
conditions, as is too often the 
case, rnshing into opposite 
extremes. 

.. 
~ them, we have but one regret, 

and that is the sort of com­
l fortl css absence of the dra­

pery wuich gives an air of 
'\!oldness anJ, even in other­

; · wise handsomely furnished 
· rooms, a. bare hospital-ward 
~ appearance. Nor is it in look 
1 <>n!y that the warm rich dra-

pery is missing ; in winter, be 
the room large or small, crafty 
draughts blow keen and cold 

• upon the sleeper, leaving the 
. memento of a stiff neck, whilst 

t he invalid whom the breath 
~f.the ea:st wind might thr~'v into a r~lapse 
m the mght-watches feels, anu fanr:tes he 
feels more keenly still, the draughts around 
his head. Of course, we must not in thc:>e 
days of sanitary science advocate sleeping 
as our fort!fathers slept, t ented in with 
'hangings all around them almost enouah to • 

• stifie th~m; but it must not ~e forg7>tten 
that whth:t we are up nod takmg exercise 
the throat and chest are ordinarily well 
-covered up, and then on going to bed we 

l 
tb~ow off all this covering, and a thin·night­
tthlrt takes the place of them durina the 
colder half of the twenty-four hours

0 
in a 

room with- ' 
r <>Uta fire, and 
f. nine times 

<>ut of ten 
draughty. 
T he bed­
linen, blan-
kets, and counterpane 
no doubt during the 
arly part of the night 
rrernain drawn close 
round the neck and 
.shouJder3, but during 
aleep the arms fre­
.qaently are thrown 

) <>ut, and Jeave shou}. 
4era, chest, and throat 
UJ?OSed to the cold at 
a. time when no exer­
~ ill .bcin~ taken, 
wbiht digestion is at 
rett, . and therefore ' 
IUp))lie& no heat t o 
the body ; wbereaH if 
~~erate amount of 
~pery ill arranged 
IOGDd the head of the 

• 

• 

As a conseifuence of the 
foregoing reasoning, I hit 
upon the idea of adapting 

• 

• 

~==~;::::::;;:;;;;=::=:==::::::::::==:===:_:::;;::==-:_ Fig. 8. - End 

the French plan of draping 
bedsteads from a couronne 
(crown) or canopy, t he .dif­
ference being that the 
l''rench place the bed side­
ways against the middle of -· {11''1/ 

I ,, 

• 

Fig. 13.-Perspective View of French Bed. 

Pig. j .-Front View or Canopy. 

FlW Remainder of n l'llatration• aee padt 542. , 

• 

View of 
canopy. 

a wall, with the - canopy 
centred against the , same 

wall, and the hangings fall over head and 
ft~ot alike (see small sketch of bed, Fig. 
13), whereas I propose to conform to Eng­
lish usage and place the head of the bed­
stead against the wall with the canopy 
centred above the head rail, as near the 
ceiling- as convenient (see drawings), _so 
that tl 1e curtains may fall exactly where and 
only where they are really wanted. 

• 

• 

• 

• 

• 

• 

• 

The first step in the construction of the> 
dc~ign f,,r a canopy in wood, be it maho~any, 
walunt wood, rosewood1 or plain deal, or 
whit<: \\·oud for enamelhng, 1s to make a 
frame (as shown in Figs. 1, 2) of inch stuff, • 

• 
• 

-· 

just 3 in. 
wide, halved 
nt each joint 
(see dotted 
lines), glued 
and screwed 
together to 

form the skeleton 
framing upon which 
to fix the exterior 
portions. Next get 
out four pieces of the 
shape shown in Fig. 
3, and two more for 

• 

• 
• 

• 

t he ends against the 
wall of the form of ' ' 
Fig. 4. The frame 

. may be of pine, or 
even deal, or American 
whitewood, but these 
dropping pieces should 
be of the same wood 
as the rest of the ex­
t erior of capoN· By 
the section (li'ig. 6) 

· you will ~:~ee how the 
backs of these are to-

• 

• 

• 
• 
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be recessed to receive tho various members the blade t.hrow everything out of truth, diameter of the circle Th 
-\ B c (Fi~. 5) and tho mouldings a, b, c j and entai l all the work being re-mitred, with th.at you have construe e result Will 'L.. 

(J.\c/ 6). \Vhat may he called the facia ?r the ~esult thnt the origina l .frame requires tnangle-the apex havin ted an iso~t'~ 
architrave A and B should ha,·e the gram plamng smaller ns each bay 1s s horter. As and the angles at the * an angle of 400 
running b orizoota.l; whi lst c . should co!l- there are 360° in a comp.le te circle, it follows 67!0

, t he reqnired mitre .a~h eacli equal t~ 
... i ... t of separate } m. boards wtth th~ gram 1 that the angle of the !!l1tre f.or an octagon, paper. template, and make en cut .out this 
p .:-rpendicularly placed, a fe~ture 111 my I namely, P Q R, P r.. Q (l it g. 5 ), IS t{l 80°-45°) shootmg-board and bevel . your nntre-box 
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Fig. 6.- Section of Frame 
and Canopy on X Y in 
Fig, 5. 

Fig. 9.- V-'! ocl for Cur ved Beading . 
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A 

Fig. 4.-Side View (A) and Back VIew 
(B) of Nos. 1 and&. 

• 

s\~ 
I 

I \\ l 

Fig. 3.- Side View (A) 
a.nd Back View (BI 
of Nos. 2, 3, 4, a.nd G. 

• 
• 
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l'lg. L- Flan or 
Frame. 

--­·-
of Frame. 

Fig. 10.-Trans­
verse s ection 
ofNos. l and6 
above Frame. 

Fig. 11.-'l'ranl· 
verse Section 
or Noa. l and 
6 at rra.me 
Level. 

• 

~ desi~n upon which I lay BOrne stres.fi. The ~t 13u0 =0n°. Tl1 is is the nngle at which 
. sect1on also shows how the fix i n~ can be make a fixecfbevol-squo.re, and, let me add, 

done by screws from tLe back, whlCb with a shooting-board and mitre-box. The time 
glue, ensures, even in damp places, that it spent will prove time gained. To arrive 

, will never trive or get away from its berth. geometrically at the exact angle, get a. sheet 
~e dropping pieces 1, 2, 3, 4, u, and 6 (see of stiff pa~r and turn with tlie poncil com­
FJgs. 7, 8), are to be chamfered and carved, passes, w1th a radius of twelve iuches, a 
and squared at top as sho,vn. At this stage, quadrant of a circle · bisect this and draw 
let me advise both amateurs and workmen a line from the cent~e of the ci;cle to the 
not to rely upon the bevel-square. I have point of bisection and another line from 
too often seen an unnoticed movement of 1 the point of bise~tion to the end of the 

• 

the angle required. Evbn P!:~tisiXedlOrt•'~ 
mal-ers will tell you t at 1 19 

toat1D . " ·m ult t '"Ork to an oc_,-t wlCe as di c 0 .. . the ~ter 
it is to work too. squar~ bu~f glory.'' .Nesl 
difficulty "the granter 8 are t'n -bOard. \'iJ., 
m ake another sort of sh?O J t~e bed aq~ 
one which, ins~ad )f ba.~~t have a~ at 
with the shooting-phani'ane· this 
the angle of 67l

0 
tot 

8
8
11
P(K>tJ 

1
..-.., 

you to plane on ~e to 
of the pieces . whlo~ ao . . • 

• . 
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1 ( and the ecds of your moulding so true o.s to 
J 1 avoid any misfits. Even when you have 
t • finished your canopy these tools will be 
1 i available when you next require them, and 
r·- will serve many a turu when you least 
~ expect it, so do not begrudge the time they 
:t •. take to make them carefully and well. 

I have given three tramwerse sections 
) • (Figs. 10, 11, 12) at different heights to show 
1 ~ bow the ends of the members A, n, and care 
[ • housed into the droppin~ pieceJ-S dividing the 
l hays ; these will he the same in the two 
~ end pieces, Nos. 1 and G, except that the 
ll architrave and mouldings will be housed 
l\ &quare into them instead of n.t the angle of 
1 1 67~ 0 • In these two end hays the architrave, 
i 

1 
instead of being, M in the four ot.her bays, 

1 6 in. wide, must be cut as shown in Fig. 8, .. 
1 

with a. curve, and retnm from the 5 in. 
· · width to 9 in. ; and the moulding whidt 
: is planted on to the others 111nst he carved 
. on the edge following its curve. as shown, 

as it would bo a lmost impossible to work it 
as a. separate moulding : thi~ carving will 

. only require one special tool, viz., the V, or 
parting tool, as shown at Fi;;. !), the rest 
being cut with a chisel, fnce outwards, 
gradually rounding off the ~ in. bead, the 
V tool being used only for the grooYc, 

1. leaning it over to form the shape. 
~ The cornicP. should be mndc n~ shown in 
I s~ction (see Fig. 6) of two pieces, one of 

·~ which, the under one, is u~ed for the double 
I 1mrpose of tbickneRSing out the uppP.r 

member of cornice, nnd also in its rebate, 
~· to receive the upper edge of the architrave 

thus concealing the joint. ,\Iea~ure nnd 
mark off, not from t he exterior face, hut 
from the l,lnno of the insiclt~ face of the 
dropping p1cces, otherwise errors will creep 
in and destroy the accuracy o.n1l ~ymmetry 
of tbe work. J~nlarge all drawings to ftill 
size (they at·e one-eighth full ~ir.c)-i.e. , 1 ~­
in. to the foot; e e 1: e e e ili t 1) be taken ns 
tbe datum lino from wh1ch to gnuge all 
other planes, a.nd unless you ac:t on this you 
will be like one who sits upon two stools, 
a.nd finally comes t o grief between them. 
Note t.hat in sticking the corn ice mould the 
pl~ne will not finish the deep hollow ~h?wn ; 
thts mllSt afterwards bo deepened w1th a. 
gouge, but the richn~ of effect will amply 
compensate for the extra trouble. This mouh.l­
ing tS to be found in its pristine beauty of 
form in many of our old cathedrals; when the 
then British workmen, under the influence of 
priestcraft, put their be.<~t work forward, and 
uid for nothmg that for wbi~h they would not 
move a. finger for the ca.pitali1:1t employer of 
to-day. I should like to expatiate on the old 
majesty of cro.ftsmansl!!_p, the glorious old 
system of German and English guilds, when 
the journeyman, after his severe apprentice­
ship, travelled in foreign countries. Hence 

· the term "journeyman.'' Space denies my 
pursuing this subject further, however, at 
present. 

Having cut the housings in the sides of 
the pieces Nos. 1, 2, 3, 4.z :;, n.nd 6, prepare 
them alRo as shown at J.·, k, to fit mto the 
frame, tukin~ care that they shall be quite 
square with 1t (see transverse section, Fig. 
ll ), and a.Jso cut them n.wa.y at the top to 
receive the back of the cornice (see plan 
Jt'ig. 5, and section, },ig. 6). ·Instead ol 
]Jlanting the bend o underneath the facia B, 
1t may be worked with a ·l in. bead-plane 
out of B, by getting out the stuff wider, if 
preferred. Having now tried your facias 
and the frame to see if they fit, glue the 
dropping pieces to the frame, and whilst 
~he glue drieua.w out the fringe-boards c, c, 
ID; plan and section, to the s.hn.pe shown in 
F1p. 7 a.nd 8, chamfering their edges as 

• 
• 

I N.DIARU.B.BER FELLOE-RIMS • 
• 

shown, and with a t in. gauge cu~ half 
through the holes shown. These should be 
!"ade of panel stuff, about i in. thick, and 
if yo_u ma.ke each bay out of two Widths 
they need not be jointed together. As I said 
before, the groin runs up o.nd down in these. 
The two bays at the sides next the wall 
dif;l'er fro~ the other fonr (see F'ig. 8), in 
be10g earned l~wer to carry out the ide:1 of 
a. bracket archmg away from the wull. You 
may· no'~ fix: oti upper side of frame, next 
wall, ~ p1ece ~f deal or .Pine, square with it, 
k,k, F1g: 1, hav10g two hn. holes to hang it to 
wall, w1th brass-headed nails. This can be 
glued and screwed in place from the under 
side, as it carries not only the whole weight of 
the canopy, but that of the curtains as well. 
Presuming that the droppin~ pieces are now 
firmly glued to the frame slide in from the 
top into their respective housings the facias 
DJ u, ~· etc., then cut t o t~eir proper lengths 
stx p1eces A, A, etc., lea.vmg the encls· long 
enoug~ to fill the groo':cs, through which 
you shde down the factll.S B, B, etc. Glue 
these ends into their places, and fit the 
mouldings a, a, a, etc., and b, b, b, etc., nicely 
into their pla~es, and glue them with nice 
thin glue, and drive a. few needles in to 
stren~then them, taking care that th"e joint 
A et 1s flush, so as to permit of your next 
putting on the cornice, which is to be 
glued·to the upper parts of the pieces 1, 2, 
31 4, 5, and 6, previously pre_pa.red to receive 
tnem, and screwed, if desired, from the backs 
of each of these to bting up the mitres close 
and strengthen the whole structure; com­
mencing, of coun;e, wl.th the bays next the 
wall sides, working with the greatest accuracy 
in the mitreing and fitting. Next proceed 
to glue and screw to the back of your facins 
the fringe-boardsc, c\ c, bevel1ingofftoa.n~lt> 
67t0 those portions tnat are in contact w1th 
the dropping pieces 1, 2, 31 etc.; the upper ends 
should touch the under side of the frame a.nd 
bed exactly on the backs of B, B, B, etc., to 
which nail or screw them, and glue as well. 
Now turn, or ha"e turned, six drops to 
pattern, with a. shank to enter holes bored 
·m the ends of·the dropping pieces (see Figs. 
7 and 8}, and the construction i..s eo m plete. 
Now for the curtain rod. Procure a. piece of 
l in. gas-barrel, and bend it to a semicircle, 
as shown in dotted lines in plan ~ig. 6) ; bore 
with a centre-bit in dropping pieces 1 and 6 
holes exactly the size of .the exterior dia­
meter of the ~M-barrel, on the level t~hown 
in section, v1z., exactly · behind 'the - ~ in. 
bead at the lower edge of the' facias n, B,·etc., 
so that the curtain, stitched ·to f in. rings, 
may hang behind the fringe~boa.rdin~"i thout 
showing any gaps. At · z ~torew· m to the 
frame a. mea.t-h.ook, until the lower ·part of 
its hook shnll be level with ~he barrel ; now 
slip tbe .centre of the bsrreL iot.o the hollow 
of the hook, and so arrange t)la.t ·the two 
ends will just spring· into the holes prepa red 
to receive it, so as to hold fast enough to 
prevent them .slipping_ out again, unless re: 
quired, when some littie fore~ ought ,to be 
neceasa.ry ~o withdraw them. Drive into the 
wall brass-beaded -nails same..distance apart 
as the holes ·you have bored previously in 
the hanging rail previousli deaori!1w, nod 
you can then hang your canopy in.it8 proper 
position, :centr&lly over your· bed-head, say 
6 Ol' 6 feet above the bend-rail thereof. 
·.Every 6 or 6 in. stitch firmly to your 

curtainea rings which will be strong enough 
to sustain the weight, and slipping them on 
the rod, i.e., the 1 in. b&rre~ Will permit of 
your ~wing them.oloae together,-themeat­
hook a.lorie' intervening · &t the front. Now 
take two oreadtba of your ~l}rt6in. stuff if 
it is & yard 'widl, or three breadth." if it ia 

• 
• 

• • 
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only t wide, boxpleat the top to tlac width 
of the back of frnrnc, and with tinnctl tacl<s 
fasten the top to it. '!'his stuu· will tltcn l1ang 
in graceful folds between the bl!dst<:au hca<l. 
and the wall, closer n.t tup and widening out 
to the width of the l1e<hlteaJ at the btJttom. 
You will then find that by pu~h ing the Hide­
curtains behind the back cUI'tnin yon have a 
cosy retreat in which, wleen you retire fo1· 
the night from the cares of tho wodu, you.. 
will never suft'er from draughts. 

, 

INDIARUDDElt FEJ,J,OE-RUIS. 
BY JOHN CUA nLES KlNll. 

ALTHOUGH vulcanised rnhhet· ltn~ heen in·. 
use in carriages in England antl Fmncc 
many yearR, many manufacturm·::l ot pnrts . 
of ironwork t.o stan<lnru pattcrn:i and !iizes ­
do not understand t he ma in pl'incij>lc:-s of 
its n.pflication to ~'lll'in~R :tn<l ~'•· r·ol -ir(lrt l'. 
One o the chief US($1 when npplicc.l to the 
pipe-eyes of springs nnd scroll-irons, i:i to r nt 
oft' contact of iron and iron so ns to prcvcut-... -

A 

Fig. L- Form assumed by Indiarubbcr Tyre ;;1... 
contact with Roo.d. 

·--------------- --------• D ; 
• I 
f 

j 

I 

\ 
• 
I 

' 

• 
' I 
I 
I 
I 
• 
I 

' C I t ______ ___________ __ ___ . J 

Fig. 2.-Section or Indiarubber Felloe-Rim- C", . 
Flanged Rim holding Ends or Spokes ; D. 
i'langed Tyre on Fclloe-Rim : I , J, I, Spaces 
between Rubber and Tyre ; K, Centre Hol& 
r11nnJng through Tyre. 

' • 
jar and noise. At the Ja.to French Inter-
national Exhibition, some of the hest forged 
ironwork and springs had indinrubber ap­
plied in a way which ensured contact of · 
robbing surfaces of spring·eyes ·with Rcroll­
irons, which allowed t l1e jar to be con~mu­
nicated from the roadway .to. the carnage,. 
to the annovance of riclcrs, who expected 
silence by tl1e rnL~r ~earings .tol sp_rings­
to their carna,:es. I he fault wn.s _potnted 
out and admitt<:d by tile expositors. Cheap 
warehouse iron work is equally defective in 
England. W orkers paid by the gi:oss for 
inserting " rubbers" know not· care little 
whether right o1· wrong so long us. they can. 
ta.ke more money on Snturday. 

The more rubber is applied to jointed 
surfaces or road bearings of a cnrringe, the· 
lighter and easier it moves and springs, and 
more noiseless for a rider if the road be e. 
rough one. 

The rubber tyres on Ychidcs are o. gain-
in silence, but on a. smooth road caus& 
the vehicle to move harder for tho horae. 
The weight of the vehicle ffnttenli the rubber 
tyre on the road. nod presents n bulge- .. 
of tyre in front of the advancing wheel as. ( 

• 

• 

• • 

• • 

• 
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at A, Fig. 1, which haa to be enuhed down 
to allow the wheel to roll fc.rnrd. Now on 
a rough road this bulge would bed ita 
•;usbioiaed ~turfaco into the _projection.a of 
tlte rood, thereby avoiding lifting the vehicle 
111• over them, 110 that for 11ucll road.a the 
gain iti grtat ; but aa the streeta and roeAa 
iu our chief towns and cities are generally 
•w Hmooth and Jeve~ there is a lou by tbe 
u~SC of theae tyres, and their coet and rapid 
wear by road friction form a eerioua ex­
J)ChKe to the re~ra of a~ 

'fo do away with the road-wear of rubber 
on wheels, a Mr. ~ introduced rubber 
folloe-rims, of whicli ltig. 2 is a section. It 
iB Hhut in between two steel rings : o is a 
ftanged rim holding the ends of the spokes 
of wheel ; D is a ftanged tyre, which eo­
compasses and protects the fe11oe-rim of 
rublJer from contact with the road. It will 
Le 11mm that this rim does not fit the rubber~· 
there are spaces 1, 1, and J , and a centra 
~narc hulo K, the whole length of the 
ruhher ; these are the special means by 
whirh the utmost elasticity of the rubber 
i11 cn~;ured, as these !!paces allow the spread­
ing nnd yielding of the rubber under pressure. 

Here the rulJber iB put in its rroper place 
on tlte wheel for lightness o draft and 
J•rr,Jonged durability, and no repairs needed 
till w0rn out. They have. been well tested 
ou cabs and parcel'J carts. It doe.s not argue 
much for the intelligence of hansom-cab 
builders, who make no difference in the 
weight of wood or ironwor~ whether to 
be fi ttt:d with wheels with uoo tyres or 
ruhber onel!, whereas with rubber tyres 
nearly overy part of the cab might be 
lighter. 

MODERN FORGING. 
• 

DY J . U. 

M!SCELLANE008 EXAl\1PLM. 

l!A YJXG now described in brief the element­
ary t•rinciples of the practice of forging, I 
sludl take Rome example~! of leadin~;ypes 
of work. The subjects treated in t · and 
two suceer;r;ive articles will embrace some of 
tl1 e common types of forgings made and 
11iicd in the construction of machinery, 
tngiue", etc., such as various rods and levers, 
bolts, and cranks. After that will follow 
special chapters on some branches of smiths' 
worlc, as tool making, the working of stee~ 
model work country repaira, etc. 

Hods and linu with bOsses, like Fig.60, are 
used exteMively in various fonns and pro­
portions, and are also differently made. • At 
firr;t Bight, upsetting would appear to be the 
most obvtous method of making such rode. 
I t seems so simple to take a round or rec:. 
tangular bar, u the case ma.y be, of the 
same size as the intermediate portion A and 
to dump up the ends to make the bosses B. 
But upsetting tends to OJ,>en or spread the 
grain and impair ita coptmuity, and more­
OYer, the operation wonld require several 
heats, and occupy a good deal of time: 
unless, indeed, tlie bosses were very small in 
prQI>Ortion to the bar. 

Three-cases at least ma.y exist :-{1) When 
the bossea are amall relativel1 to.their rods, 
and the r9ds a.re of no great length a few 
inchea onw,·u in some machinery linb and 
levers. 'then it is practicabl~ though not 
desirable, to form them wholly by upset­
ting. &t, propedy, they aboWd be made 
either by partial upeetting and partial 
drawing down, or whollr by drawing 
down, according to what iron ha_ppena 
to be in stock.. (2) When the boe8ee 

• 
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are relatively large and. the eyes rela· 
tively small (Fig. 61) and the rods of 
aeveral feet in length, as in the tie rods of 
roofs. Then they will be forged froin the 
eolid, distinct from their rods, and welded 
on. (3) When the eyes are large-Fig. 52 
-a a in the trUS8 and tie rods of bridges, jibs 
of travelling cranes, etc. Then the eyes are 
formed by turning round and welding the 
iron, and usually also by welding the eyes 
when made to their rods. 

In case ~1), whether the bar be wholly 
upset, or partly upset at the ends, and 
partly drawn down in the intermediate 
portion, or wholly drawn down in the inter­
mediate portion, from a piece of the full 
dimensions of the ends-in either case the 
lumps for the bosses B are at first left rough 
and irregular, and unshapeJy. Then, if they 
have been upset they should be well ham­
mered at a welding heat to consolidate the 
metal. Always they will be finished after 
rough hammering by the aid of the hollow top 
and Lot tom tools or swa.ges, operating on the 
curYed edges (a, Fig. 60); by the flatter and 
sledge on the flat faces b, and by the fuller­
ing tool around the neck c. In repetition 
work the eyes woUld be finished in a pair of 
cast-iron dies, like Figs. 53, 64. Fi~. 53 gives 
the finished curvature to the eages a in 
succession, and the fullered neck c.; and Fig. 
54 completes the flat faces b; and the eye d 
is punched1 if punched at all (in a small 
boss like Ftg. 51 it would be usually drillc<l), 
while the boss B lies in the die, the core· fall ­
ing down into the hole A, a trifle lar$er than 
the punch. The bo88 18 beaten mto the 
dies with the sledge, or preferably under the 
drop, or the steam hammer. 

In Figs. 53 and 54 B is a wrought-iron 
bond shrunk on to prevent tbe ca.st iron 
from becoming burst by the concussion to 
which it is subject. These blocks are mado 
of square as well as of circular form, but the 
latter is to be preferred because of the 
greater ea.'e experienced in fitting and 
shrinking on the bond. · 

Dies like thi, are often made in pairs, top 
and bottom being coupled with pins for uae 
under. the steam hammer. Should space 
allow, I will say something about die forging 
later on. . 

In case (2) the bosses are mnde from bar 
of their · own dimensions, and a sufficient 
length is drawn down-say froin three to 
six inche&-to JJermit of making a scarfed, 
welded joint (Fig. t;5), with the long plain 
body of the rod. 

In case (3) the eye is turned round and 
welded, forming· a short solid shank, which 
ia then scarfed and fullered for welding, like 
Fig, 66. Or it is turned round to form 
what is termed a tongued joint (Fig. 67)­
tba.t ~a j oint in which a wedge-like end is 
fitted mto a corresponding cleft, a.nd so 
welded. This is supposed to be stronger than 
the plain scarf, and is often used on iron of 
heavy section. 

Fig. 58 shows a ·tongue joint made in 
solid ban. Note that the ends nre upset as 
in an ordinary scarf joint . . . It is made u 
follows:-

First up~t both ends; then for the 
tongue (A, Fig. 68), set in a ful leriog tool on 
opposite sides of the upset rJOrtion (Fig. 
69, a). From thence the end w11l be tapered 
down by hammering until it has the appear­
ance of Fig. 58, A. For the recess B, nick 
the other upset end inwards with a chisel, 
and open out sufficiently with a wedge. 
This will spread the end more, as well as 
open it out; and this spreading out is an 
advantage, beca.U3e it gives plenty of 
metal for . welding a.nd a waging down . to 
• • • • 

• • • 
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finished dim~nsions. The tongue· joint ia 
then made m the usual way by raisin 
both ends to tbe welding heat, and whe: 
assured . that the faces are clean and free 
from d1rt and. scale, hammering them . 
together, fin~t w1th the hammer and then 
fini<;hing them with tb~ top a~d bottom 
swag<:S. The first b!ows should be given 
end w1se, to ensure umoo at the termination 
of the.to!lgue. These ~y be given while the 
work 18 m. t~c fire, provtded the fire is cl~ 
~nd the JOint cleansed by throwing aand 
!nto t~e fire over the w~rk. When the joint 
IS bemg hammered cmumferentiaUy, the 
angular swages (Fig. 00) may be used to 
better advantage th~n Lymerely laying the 
work upon the anvtl. The anglea support 
the sides of the work, and the operatton i.a 
performed more quickly-a vital matter in 
welding operations. 'l'he top RWR.ge may be 
used as well , or the sledge only. Or the 
s~eam hammer may be brought into requisi­
t iOn. 

Levers of the general form shown in Fig. 
61, but variously r•roportioned, are Ycry 
common. The methods of their manufaC. 
ture will be modific<l by circumstances. 
They may be drawn wholly from the solid, 
or partly drawn and partly welded-seldom, 
however, upset. 

A lever of the proportions shown in 
Fig. 61 would in general be iormed wholl1 
by drawing down. 

A rectangular bar, having a sectional area 
about equal to that of the central boo A, 
would be selected. First, a fuller would be 
driven in on opposite sides, as at a, a, a, a, 
Fig. (;2. Then the bar would be dran 
down roughly from tbc fuller rucks to the 
ends, until the ends were reduced to ~ 
area a, 1mitable for the smaller boas ~ lD 
Fig. 61. Again the ful.ler woul~ be dri!eo 
in at b, b\ nnd then the mtermed1ate portion 
B would t>e reduced by fullering or by ham­
mering until the required thickness of the 
web (c in Fi.,.. 61) was nearly reached. fhe 
blows wouldbe made to alternate on atdel 
and faces alternately, drawing the sides to 
the tapered form seen in the plan view, 11 
well as the webK to thickoeRs. There il DOof 

attempt at finish juat yet, for the centres . 
the bosses are probably not correct, and 1t 
will very likely happen that some fu~ber 
drawing down, or even a trifle of upsett~ 
will be required before the boss Jumpe 
be sufficiently near to correct centres.. to 
permit of their holding up to the reqwilult~ 
dimensions. Rough measurement 
taken from time to time with ~he ra1e.; 
" ·ith' some form of ga~ge. . At tb.ts stage . e 
lever will be somethmg like Ftg. 63, wt~h 
square lumps a.t centre and ends of t e 
webbed portion. Now, to hammer tbtte 
bosses at once into a circular form would 
mean a lot of labour and several beau, 10 
the corners are cut off with a hot set, ~ 
shown by the dotted linea. When a boils" 
small, four corners only are cu~ i ~be: 
large, ei~ht, or even more. The setts .dnf~ 
perpend1crtlnrly first, and then hod~:!tar 
cuts are made to meet the pe!'f>Cn tc 
ones, until the hoss i& rr~dcly cbJ~elled ~gbo ~ 
circular form. The 8(:t lS not dnvcn ·" or 
down to the web but 8top~ nt the rad•w rdJ 
hollow. Then th~ hammer, a!ld afte~·~ri· 
the hollow swage, are used to g1ve an appJ the 
matcly circular form to the OOS.'IC8 ; ab ...,A 
hollows shown at a. a, in Fig. 61 are 8/t;.T 
with the hollow fuller (Fig. ~). but a~J 
shaped bosses can be thus m11.1 c, ur.l8 
perfectly t~e. In repetition work r:be die 
19 had to d1cs. For th~ end. bO$~ ·. tbd 
would he like Fig. M Jn this rC!!peet id be 
the end bosses (B in Fig. 60 wou 
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harumcr~i into a!rece~ in the middl~ of the 
1 

OX 
die, and tbe web w(mld re~t in a rece:-.s rearh-
ing from the c~ntre to the outside. F or the 
centre bos.'i the die is shaped like Fig. 65. 
Bo~ finished thw are so true that they 
can be left without subsequent tum

1
i
1
fl., 

polishin8 on the emery wheel giring s · 
dent fiwsh. 

THE DlflSIOY OF liUSIC.U. 

STRINGS FOR BL~JOS, ETC. 
arms of the compass, red nee the distuce br 
the amount of space between the pointa of 
the shorter pair, take the remainder with 
the long p&ir, reduce again b7 the distance 
of the short pair, and so on until hrel" 
distances hnve been determined; this sboold 
just halve the original line, and, if the pro­
cess does not halve the line, then one or 
other can be filed shorter and another trial · 
made; thus, if twelve spaces do not together 
occupy as mnch as h&JI the original line. · 
then the long limbs must be shortened· bnt 
if the twelve divisions onrstep the hir, 
then the short limbs must be reduced. n. 
howeYer, this is deemed too troublesome­
and it might be if only one finger-board had 
to be divided, though the nse of snch a pair 
of compasses is not confined to an7length 
of st.ring-still another plan may be adopted. 
On a drawin~-boe.rd describe a right-angled . 
triangle, havmg one side 17 in. and the · 
other 18, the right angle being contained b7 
the 17 in. and the shorter aide, which will be 
about 9t in. full. Then take a set squa.re 
and draw r~ht angles, first to one side, then 
from the pomt of intersection to the other, 
as shown by the illustration; and, as before, • 
twelve spaces will indicate if the plan ia 
perfect. The drawin"'~dicates how wry 
alightly Mr. Gleeson- "te's plan deviates 
from absolutely perfect equal-temperament •· 
division ; and when it is remembered tba\ 

If the le,·er were of considerable length, 
say anything o,·er a foot, it would be easier 
to take separate pieces of bar iron for the 
web, and separate pieces for the bosses, and 
weld them together. Thus a lump would 
be taken (Fig. 66) for the central lioss, and 
set in with the fuller at a, a, and drawn 
d own at each end b, b, leaving the extremer 
~nds rather thicker than the intermediate 
pQrtion (Fig. 67, A), in order to form scarfed 
.i•>ints for weldmg. The end ~JFig. 67 
J:) would be simila.rly P!t>pared. and weld;.d 
t o t he webs (Ftg. 6,, c), also upset and 
-.r:arfE:d. The shaping and finishing of the 
t_.os.::es ar·e most ·conYeniently effected pre­
Yiou~ to the weldin~ up. 

Yet another way lS to weld or "dab" the 
hosses on the web. The boss pieces would 
be cut off a round rod of suitaole diameter, 
-and while red-hot, hatched up with a corner 
~f the chisel (Fig. 68), the chisel being held 
diagonally and struck with- a hammer. 
These hatchings are for the purpose of 
assisting the union of the welded sUrfaces. 
The Bat bars and the bosses, being then 
raised to a welding heat, are made to Adhere 
uy a few hammer blows. The thinner the 

·web the more intimate and secure the weld. 
When forging articles of this kind, it will 

be necessary to test the parallelism and the 
r ectangular form, and the winding of the 
variows parts. Forgings are apt to develop 
inaccuracy quickly while the metal is yield­
ing, and so the smith employs the eye m the 
early stages of the worK, and S<}Uares, and 

-calipers, and straight-edges as 1t becomes 
-cooler. 

For holding flat bars and levers of this 
.. type, ton~s shaped like Fig. 69 are employed. 
In A the Jaws are alike, and come into direct 

.OJlposition. In B a flat jaw falls within the 
titdes of the other. The:.e are made in 
various widths and prop01:tion.s, the range 
of a single pair being rather limited. 
Lar~e tie-rod en<U (Fig. 70) are always 

\veldea to their rods. A rectangular 'lump 
is drawn down (Fig. 71) at end A to an area 
a trifle larger thnn that of the rod, and 
scarfed for welding. The rounding corners 
B are shaped by tirst cutting the an~les off 
with the hot set, and then by round10g off 
with the hollow tool. 

In these rods the eyes, being large, are 
usually punched, even if, as is frequently 
the case, they are rymered out afterwards. 
Such large h oles are punched with difficulty 
under the sledge, but are easily done under 
the steam hammer. Fig. 72 shows the 
arrangement employed : A is the anvil of 
the steam hammer, and upon thia the 
bolster B rests. The diameter of the bolster 
must be sufficient to give proper bearing 
and support to tho eye, and its hole must 
be a tri fle larger (t in. or i in.), but not 
much larger than that of the punch c. 
Two or three blows of the hammer or tup D 

will send the punch through. The latter 
'is slightly bellied in order to squeeze the 
metal, and also to clear itseU in the hole 
~y. - . 

After the rouudlng of the edges and the 
punching[.of the ~t;>l~, the .flatter will be 
brought mto reqUlSttion before the bar is 
quite cool, to smooth over the edges that 
have been slightly upset during these pro-
c~ . 

• 

• 

BY B. A. BAXTEB. 

<h""E of our kindest contributors sent us 
recently, through the medium of "Sho~" 
directions how to make a mandoline (WonE, 
Vol. 11, p. 229). In the course of the 
article he explamed how to set out the 
Tarying distance for the frets. I haYe. long 
been a~uainted with Yarious de'\"ices for 
detennin10g these distances, as applied to 
organ-pipe scales, etc., but I was not pre­
pared for so simple a mode of obtaining the 
aesired result. .As J. G.-W. did not claim 
absolute exactness for his method, I ex­
~ted that the error in his plan was serious ; 
and when one of our correspondents began 
to criticise the method gi"en, in a rather 
elementary manner, I re~ol ved to test the 
matter for myself. I did not, however, 
follow out the mstructions to the letter, but 
in the spirit. 

It may be well to mention here the fact 
that a musical string, weight and tension 
being the same, requires to be halved to 
produce the octave, and that the divisions 
needed to produce thd seven natural tones, 
and the Semitones which occur between, 
are twelve in number. N ow, in order that 
each sound may be so related to the rest as 

Method of delineating on Drawillg-boa.nl the 
division or Musical s~s for BanJos, Guitars, 
JlandCilillt, etc. 

to give similar results in any key, the scheme 
given by F. H. (Strtatham)t in page 355, 
will not serve i it will only a.o for one ~.1l 
and for every cnange of key fresh errors · 
be introduced. What is wanted is & system 
whereby every key is as good as possible 
and as good as all the rest. Mr. J. Gleeson­
White has done this, and although he makes 
no claim to l>8rfect exactness, I find the 
imperfection· 1S not greater than the acci­
dental errors that are likely to occur in the 
application of .a perfect. sptem. Bnt, speak· 
ing practically, the spacmg out with com­
paseea of h and -h of each remainder is 

.~lly a formidable undertaking, and ought 
not to be recommended unless there is no 
other way to ensure the same result. 
· If, however, the mandoline maker would 
make himself a pair of proportional com­
~ having its legs in the proportion Mr. 
Gleeson-White suggests, he would soon find 
out if his plan is perfect, and how far it is 
lrom accuracy if it should not be quite true. 
Suppose, therefore, a pair of pieces of iron, 
say nineteen inches long, and pointed at 
each end : if these are so placed that the 
points are in contact, and a. ·bole bored 
one inch from the end of each, and a 
rivet inserted through both (while the 
points are m contact), then it follows that if 
the points of the longer ends are separated 
to any distance, the points of the shorter 
ends are also &eparated in proportion to the 
length of each limb of' the compass, and a 
trial can easily be mn.de of the compasses as 
follows : Take any distance with the long 

• 

• 

e 

the straight-edge or the sel-8quare, or botJa. 
may have been imperfect, or that 
operator ma;r have been at fault in :ettiiD! 
the intersections, I think that the fe&(len 

Wo:ax will see that it ia an excellent 
that F. H. seeks to improve npon, and that, 
th~ plan he would subititute ia not so 
as Mr. Gleeson-White'& 

Of course we must all come under 
criticism of onr readers, and as I tDc1n 
Mr. Whit~ might not care to reply, I 
this, as it contaiDB a suggestion which 
be useful · to any makers of fretted 
instruments. · 

• 

MEANS, MODES, AND JlETHODS. 
• 

• 

A GRIP VIC1 

A.NY reader of W OBK who may be ill 
want of an occasional instantaneou.s grip 
vice on a small scalebemay contrive one 
easily by fixing in his nch vice a slidin~ 
screw cramp. By sliding-screw cramp 1 
mean one of Hammer's cramps (I fanef 
that, like many dodgy things, they are Of 
American origin), in which the screw ~!{ 
be loosened by a half-turn to the left, 
drawn out or pushed in to its full e.xt.enr. 
and tightened by a turn or so to the 
A 6 in. cramp will take in. work fr!lm w• 
thickness of tissue paeer up to 4f m. full, 
without . any loss of time m taming t.IUl!'! 
screw. . 

Of course, as thA iaWJ of the cramp 

• 
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. not very bron.d, the. device ~s }lOt so well 
suited for la rge a.rt td es as 1t l S ~~r sma ll 
iobs. For tbt?se ~vho .have no othet mstant­
ilneous grip vtce 1t wdl no doubt be ?f use. 
1 have jotted it down as a usefu! hmt for 
t hew. H. J. L. J. M:. 

L ATHE IMPROVEMENTS. 

My lathe which is one of the smaller 
ki~d manuf~ctured by t he Britannia. Co. 
l~o.s been, and is, one of my most use~·u ! 
tools · but at one stage of my work wtth 
i t n~w some years ago, I wo.." much h in­
d~red by the great amount of time cons urn ed 
in removing the slide-rest and in fixing 
it in its place when required, and a lso in 
cemovina the hand-rest and tail-stock 'vhen 
not in u~e. To obviate this waste of ti me 
I filed out so much of the iron between 
t he two flat bars that form t he bed of t he 
lathe as would enable the slide-re::;t and 
tail-stock and other movable parts t o be 
put in their places simply by loosening 
the nuts by which th ey are kept in position. 
I rounded all t he edges of the nuts, and 
reduced them a little in thickness, so that I 
might not have t o fi le away more of t he 
lathe ~han was absolut ely necessn.ry. 

No aoubt some dismal croakers will say 
that I weakened my lathe by so doing, but 
I will say that the weakness exists in t heory 
rather than in p ractice. 

Another improvement I made was t o 
raise the lathe from the floor by placing 
a piece of stout quartering under each of 
its legs. This was d one with a d ouble 
()bject : firstly, to b ring the lath e bed up 
to a more convenient level for working, 
a the height of the lathe table, 33 in., 
:"Was too low for me t o work at long with 
4mlfort ; secondly, by raising the treadle 

;~~m the floor, to preYent my toes and those 
9f my PU\)ils from sqme occa!'lional re­
.;tlinders-diSti nctly urtpleasant reminders­
illat the treadle was there. 
~~. Lately, I substituted boxes about 2ft. by 

by 6 in. for the quartering. T hese 
raise the lathe to a still more con­

height, and, being left open a t 
front end, form a . convenient place 
the hand-rest and t ail-stock when not 

use. H. J. L. J. M. 
• 

" RUBBING OFF , BRASS PLATES. 

"Rubbing off" is the process of fretting 
the superfluous wa10 after the waxing of 

engraved letters. It is rather a laborious 
;~ee.pet::ia.Lly wlien the plate is. large and 

l:_ll1tte:rs numerous. 
1088 who have to experience this pro­

find it greatly to their advantage 
With their fretting medium ~ little 

·'fll()·n &oda. It acts as a. solvent on 
waxt greatly facilitatin~ the removal of 
which is not requirect. It should be 
very carefully at first, until a proper 

of its properties are deter-

th
After you have worn the wax rather thin 
e soda should be dispensed with, and 

the plate effectually finished with pumice­
atone and water only. This will remove 
oevery trace of soda, and impar t a proper 
surface to the wax. P robably if you neglect 
thiS, the aft er processes for completing the 
llthle.te-the polishing especially- will render 

e wa.x below the level of the brass · be­
~usthe hthe: upper part of it being mad~ soft 
"' ~ ~ soda, will be unable t o withstand 
thd e fnctt.on., and, consequently, will be worn 

own ahttte. 
··Neither should any water saturated with 
~a, . o~ th~ soda. its~lf, be permitted to . 

emain mert on· the pl&te f~r any · l~n;ut of 

• 

~i~1e . ~f you have t o leave tlw plate before 
1t IS ~mshed, thoro~1gh ly swill it with water, 
rubbmg t he wax wtth the palm of the hand 
to remove any soda. which may be incor-
porated with its s urface. n.. G. N. 

E n o NISING WHITE WooD. 
Ordinary white wood can be given the 

appearance of black wal nut by fi r~t th o­
roughly drying tho wood, and then, when 
warmed, coat it t wo or three t imcH with 
a st rong artueous solution of ext ract of wal­
nut peel. When nearly d ried, t he wood 
t hus t reat ed is washed over wi th n. s0lul ion 
made of one part (by weight) of b ic:hromntc 
of potash in five pnr ts of boi ling w11tcr. 
After· dt·ying thoroughly, rub nnd poliHh. 

,J. 11. 
STnETOJifNn CANVA~, J~Tc. 

To st retch a cloth material upon n. fr:une 
- e.g., the canvas for an oi l pa inli ug- sr, 
that there may be no pucker:~, n.ncl tltc w lttllc 
shall be evenly stra.ined, seems a simJtlc 
m atter, but often proves a diiT-iculty t u tlw 
amateur, who: in nine cases out of ten, will 
first tack one side and then the :;;idc oppo· 
site, with the invariable result t hat t he 
corners will not come right, or t hat th ere 
will be n.n excess of material at some point 
in the work, especially in the case of a la rge 
frame, s uch as the leaf of a screen, etc. 

To obviate all difficulty and ensure a good 
job, b egin to tack the material at any point 
-say, a. corner- and, k eeping the covering 
moderately tight and evenly stretched, go 
round the frame, etc., until you arrive at 
the point from which you st arted. 

0PIFEX. 

FITTING AN ELLIPTIC CHUCK. 
DY J Al\!ES LUKIN. 

FINE F ILING .L.'ID FINISHING - TAPPI NG, ETC. 

AFTER. the several parts are fit t ed as d es­
cribed (see page 429), the fine filing and finish 
may be taken in hand. The holes in the 
guide bars a.re to be fi led somewhat elliptic, 
with t he long diameter across the ba.r to 
allow them to be tightened up if the slide 
move too easily from wear, and also during 
the present fitting of the slide ; and it will 
therefore be advisable t o d rill, tap, and 
insert screws in the thickness of the plate, 
the heads of which must b e in contact with 
the bars so as t o set them forward. As the 
bars do not overhang the plate the h eads 
must:be recessed to enable them t o act, such 
recess -b eing made by means of a p in-drill, 
or cheese-headed countersink, after the 
holes a.re drilled and before t hey are tapped. 
Four screws will be needed, t wo t o each 
bar. A bit of oilstone pounded in a 
mqrtar until sufficiently p owdered, if oil­
stone pewder cannot be got, will now have 
to be mixed to a paste with n li ttle oil and 
smeared on the edges of t he bars and V 
groove of the slide, and the two worked 
together until the fit of the parts is perfect 
and the motion smooth. It is then t o be 
wiped off, and the action repeated with oil 
alone. 

All t>arts requiring it may nmv b e gone 
over w1th a finer file, and ultimately with a 
smooth one, but let it be distinctly under­
stood that elaborate finish of exposed sur­
faces is not n early so important as a true 
fitting of the moving parts. 

The nose of the chuck will require some 
slight correction, which cannot oe effected 
until after the ring has been fitted, there­
fore, it will now be necessary to tDke this 
JMUfi in ~d. Two Views are given of the . 

• 

547 
r ing and p_ln.te. t o wl1_ich i.t is attac~ed in 
Fi···. 8 wh1ch 1s copted from one m the 
wt1ter'~ possession. The plate A i~ i }n. 
thick, the lugs c, c, are ~; !n., ~nd !!- ~n. ~n­
clud ina the t urned part. I be nng D 1s km. 
thick ~t the edge, but more solid furth er 
down. It is filed away, however, after 
being turned, a.~ shown by the dotted li!JeS 
in t he profil~, so a.s t o prod~ce a n opcnlllg 
wider than 1tself m the mum plate. I do 
not consider th is a good pat t ern, because it 
has not sufficient bearing against the face 
of t he poppit, wh~n ?Y means of t he adj';!St -
i n~ screw I! 11, n, 1t ts s~t over on the s1de. 
'l'll•m~ is no reason to have so large a 
central opening, as t he only motion the ring · 
h a~ i!i about an inch or t wo horizontaJly. 
1l i!i better, l hcrd ore, to have a broad, fiat 
Hllrfut;c like Fig. !)1 with a central oblong 
opt!IJing t o a llrl\v tt t o free the mandrel. 
I 11 rd I p0:i iti rJn!-! it will then take an ample 
b•~ari n~ agai ust t he .fa.ce of the poppit, wb~ch 
iH t lll;rt.; d tJ t t~;d m, the mandrel bemg 
mo.rkcd M. TI1C' top rJf this plate is filed 
true with t }Jat ,Jf the mandrel, and has one 
inch or so marked in tenths, to read against 
a line on the pop pit . Th is ia denoted by 
the word " sea l ~;' on the dra wing. 

~fount t he casting upon a wMen chuck 
by it~ ring, wit h th£; l ug-;; towards the 
poppit, or mandrel headstock. and trim 
up t he outside of the ring and faoo of the 
back plate, using a slow spe~-tl, and, of 
cou rse, a slide-rest. True up a~ the front 
edge of t he r ing; next gra.~p it l1y the out ­
side of the r ing in a self-cE:ntriog r:huck, 
and bore out t he inside and face the back 
as fa r as the lugs will permit. Ii oo such 
ch uck is at hand, make a wo'XIE:n one, and 
bore to fit the ring a lready turned. With 
a fiat file fin ish the bevE:lling of the l..ack 
where the t ool was interfered with b': thE: . . 
lurrs. 

To mark and drill these lugs for the 
diametrical screws, stand t he piece upon 
its rin&, fa.ce dowmvards, upon a true sur­
face (tne lathe bed may be p re55ed into 
service for such work), and, setting the 
marker of a scribing block as near as 
possible to the height of the cent re of t he 
boss only, scratch a l ine acro~s it at both 
ends. This will mark both lugs alike. The 
centre m ay now be readily judged by the 
eye, and a punch dot made in the centre of 
the scribed lines. Deepen these marh and 
mou nt between th e lathe centres to shape 
t he turned part of the lugs, which will also 
then become a guide for round ing otf t heir 
edges neatly. With a ~ in. d rill-or a -q in. 
if at in. screw is to be used- drill at tn~ 
marked centres, p lacing the d rill point in 
one while th~ back poppit centr~ is in the 
other hole, and a true line will be ensured. 
The;;e holes may now be tapped, and a pair 
of screws fitted. Use t hree taps to secure 
accuracy. Tho entering one will go far 
enough into the hole to ensure parallel ism, 
for i t is at the commencement, if anywhere, 
t hat the tapping will be other than true. 
After t he tirst tap hns passed d ean throuah 
correctly, the mtermediat e will readtly 
follow it, and the plu~ mll brinf& up a full 
t hread. For such worK in taps, confess to 
a prejudice against the Wbitworth st andard 
as giving too coarse a thread ; but it is not 
very easy now t o obtain taps of a given pitch 
as well made as the standard ones. For the 
size of ring we are dealing with, each screw 
may be three inch~ loll-'~. and should be 
of st eel, with brass milled heads screwed 
on and riveted. They must be t urned and 
nic~ly coned nt. t he ends, but need not 
be so sharply pomted ns to necessitate the 
obliteration of their drilled centres. If 
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preferred they may have beads or thumb-
1 ings forged in the 1'\olid, flattened, and filed 
up to shape. This will depend, probably, upon 
the ca:-; tings supplied by the firm to wliom 
the order 1s given, and 
is of no specia l im­
portance, one bein~ 
n.s easy to fit as the 
other ; nntl wl1 ile 
some will use the 
lathe whcreYer pos­
-;i ble, others prefer a 
little work with a file. 
It is essential that 
both screws point to 
the centre of the ring, 
and thnt the a lign­
ment with each other 
is }Jerfcct. A slight correction of the outer 
surface of the ring has to be made, but for 
this it must be first of all secured in its place 
upon the headstock ; the latter must there­
fore be marked and drilled to receive it. 
PJace a centre point in its h ole in the 
mandrel, or mount a centre chuck in the 
nose as for tuming a bar of iron : see that it 
runs true. Then set the needle of ascribing 
block to the height of centre, and scratch a. 
line wit h the needle on the face of the poppit 
on each side of the mandrel as far as the edge 
(or, at any rate, mark it close to the edge), 
kee1 •ing the base of the scribing block upon 
the Ja tlte bed as a surface plate. Then, by 
the h elp of a set square carry this line round 
each side of the headstock, and it will, of 
course, be at the exact height of t he lathe 
centres. On this line the hole has to be 
drilled for the points of the screws which 
are already fitted to the ring. H old the 
ring in place against the face of the head­
stock, and carefuJJy setting up the screws, 
each upon its own bore, until they will just 
support the ring, the position of their points 
upon t he line can readily be seen and a 
mark made close to each, which mark, when 
the ring is aga~n removed~ can be tra~s­
fen·ecl to the hnes. Anotner method IS 
af~e t· markit:tg th~ l~nes, to set a gauge or ~ 
pa1r of spnng dmders to the distance of 
the screw points from the back of the ring 
plate, ond to measure the same distance on 
each of the scribed lines from the face of 
th~ h eadst ock. Then with a. sharp punch 
pnck a hole to secure the point of the drill. 
As ve:y m~1eh depends upon this drilling 
operatiOn, 1t should be carried out with 
~reat care, and as soon as the holes are j ust 
(leep enough to receive the points of the 
screw~, the ring i;S ~o be put in its place and 
examwed to see tf 1ts base rests against the 
face of the poppi t, 
and to see how e ... 
nearly the ring 
itself is concen­
tric with the 
mandrel. To test 
this, screw on a 
drill chuck, ca rry­
in~, instead of a 
d nll, a bit of wire 
about four inches long, and 
bend it so as just to clear 
the outside of the ring as it 
rotates with the chuck. You 
will very qJ.lickly see whether · 
you c.an set the ring so that 
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t he wue gauge shall touch it f 
exactly as it revolves · it will 

1
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p_robably do so, but' if the : i 
rmg appears, when thus 1 1-....,.-
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Fi,g. 9.-Alternative Arrangement !or Plate and 

Ring. 

the headstock. These holes should tend 
slightly forwards towards the face of the head­
stock, so that the screws may have a ten­
dency to draw the back plate of the ring 
firmly against the face of the headstock. 
They need not exceed a quarter of an inch in 
depth, and should be nicely coned to.fit the 
screw points. Proceed carefu1ly and with 
deliberation, trying the ring .frequently in 
its place, testing and retesting its centrality, 

D 

Flg.lO.-Cutter for final Correction of Ring. 

and a successful result will be attained. 
For final correction of t he ring a cutter must 
be contrived that can be adjusted to finish 
the outside surface, and the old plan of 
Bergeron's will be as easily carried out as 
any other. At any rate it will illustrate 
the sort of apparatus needed for this work. 

Fig. 10 is a reduced copy of Bergeron's 

-. 0 . . 

• 

• 

• • • . 

drawing. A is the chuck carrying two up­
rights B, B, with clamping screws to hold., 
flat bar of steel c, which passes throuah tha 
rt!ctangular slots and is sharpened o~ the 

inside- edge, n
1 
of the­

bent arm. This is the 
part which cuts the­
outside of the ring as. 
the chuck is slowly 
revolved with the man­
drt!l, and the clamp­
ing screws allow it t& 
be set in closer as th& 
operation goes on. It. 
is easy to see that thi&. 
simple apparatus is. 
capable of elabora­
tion, but the only im-

provement that I would suggest is to· round 
the part which passes through the left-hand' 
upright furthest from the cutter, and cut. 
a fine screw upon i t, and to drill that up­
right to allow 1t to pass just easilf through 
it. A thumb-nut outside the upnght the!) 
enables the cutter to be set in much more 
accurately than if done by hand as in tha­
first cas e. I n another design the main bar 
is fixed, and the cotter made to slide upoiJ 
it, but although it is easy to elaborate a 
tool of this kind, the simpler it is the better­
it will work; and when it is needed to mak~ 
perhaps, only one chuck in a lifetime, any 
contrivance that will serve, even of wood., 
with the cutter wedged in, may be made us61 
of. With such an appliance the ring can be­
made absolutely concentric with the man­
drel, and then a mark is to be made upoD 
the poppit head to coincide with' the zero of 
a few divisions which' are to be engravecb 
upon the t op of the ring plate, w~ch is. 
filed for that purpose flat and true mth the­
top of the headstock. When the two marks,. 
therefore, are at any time made to coincid~ 
the ring will be m its normal ~oncentr11~ 
position and will not affect the shde of the 

. chuck. 'One inch of the flattened part of 
' the ring is generally divided into tenths, S()o 

that tlie rina may be set out of centr& 
accurately to~ given degree. These tenths. 
ought to be numbered, and may be sub. 
divided by shorter lines or dots. 

When the ring has been thus fixed, th& 
chuck must be screwed upon the mandrel to­
enable the palettes- to be ndjuste~ and a 
final touch to be given t o the chucK screw. 
The palettes or pallets, must be advanced.d. 
to t ouch th~ ring with light pressur~ an 
kept up by the screws already dP.scri~d ;; 
and when it is found by gently revolvwf 
the chuck that they go round smoothly, alind'i 

A 
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that the s 1: 
does not move, e. 
steady bole is to­
be drilled througfk 
both plates, anch 
r eam e d ~ut. 
slightly COOl~ 
and a steel pur 
is to be fitted sO> 
as to keep tht:-

slide in position a.nd·· remTohve: 
all strain from tile parts. ~ 
nose of the chuck is thenht&- , 
be trued, and a. few touc • 
of the chasing tool shonld. 
render the screw pe.r:fectfy~ 
also. The chuck is. no~ '-6 
ished, unless it ~mres . 0 ~ 
further touched up dth ~~ 
pla.nisher, and here an 
with a fine file where the tested, to be too high or too · ,. 

low an attempt must be 
made to correct it in the pro- ~ 
cess of deepening the holes in 

. .-. . , .. 
l«-··--------------------· 4..¥t--~--------------..:~ 

c ing tool is unable to reach01~ In our next t1ie mo·va.o~e 
• • . 1'1g. 8.- Rinc and Plate to ,wbic'hlUng is attached. 

' . piece. will be 

• 
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OILSTONES : IIOW TO CHOOSE .AND 
:ftlOUNT TliE.M. _ 

DY I<'REDERICK CROCKER. 

• 

Tue oilstone is one of the most important 
tools in a wood-worker's outfit; and these 
few note!:! are written by a practical wot·ker 
as a slight t;uide to nnyone who bus to se(ect 
one, nnd wtshcs to keep it in working order. 
There nre a good many varieties in the 
market, but I will confine my remarks to 
two ot· three of the commoner kinds. 

The Turkey stone is of a. dark-bluish 
colour, with white spots and a. whitish gmin. 
This cuts quickly, and will put a good 
edge . on a tool, but wears away irregulady, 

~ therefore requires frequent rubbing down, 
and is Jinble to break across the centre. A 
fair-sized one costs about six shillings. 

The Ouo.chita, or" Wn.sbitn,". ~tone is of a 
yellowish-grey colour, cuts qutcklv, soon 
wears hollow, but more evenly tftnn the 

Fig. 8.-0aee with Cham-
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fered IJd. • 
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as near ns J?Ossible parallel with the length. 
Uneven gmm or uneven colour will probably 
lena to uneven wear, o.nd this means fre­
quent ruLbing down. 

After buying an oilstone, tbe first thing 
to do is to make a. cn.se for it to protect it 
from the dust o.od grit always to be found 
in a workshop, from snnd-pnpet·ing, and other 
causes. '!'Ius may be done ns follow~; : 
Procure two pieces of wood (I prefct· 
rnaho~,r:nny) 1 in. wider nnd 1! in. Jongct· 
than the stone ; we will su.:(the stone is It 
in. thick, then the bottom pwco should be 1! 
in. nnd the top 1 in. thick; but thil; lu.ttet· 
will depend upou the style of ornnmcnting 
the case. Some make them ns pluin us 
possible, as Fig. 2 ; others chnmfm· tlto lid 
(Fig. 3); others, ngo.in mould, head and 
ornament them as mucit us possible (1•\igs. 1 
and 4). I have seen theut with tho litl 
carved ; it ull depends tllJOn tho tuste ot· 
skill of the worket·. 

... 

Having procured the wood, plnco the 

• 

---
::i''--.:;'"-'-'-'' 

' • 
• ... --
--
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The two nre then vut to1;elher, clcnnccl up 
level with onch othct·, fimshod, nnd should 
be either varnished or l•'ronch poli>ihcd. 
'l'he bottom shoulu be hollowcu out bC'­
twecn the ends, rus shown in t.ho Kketchcs 
to give a good bearing on the bench, nnd 
two small stool points driven in nt uno end, 
nnd o.llowod to stnnd out ahout ,' .. th uf nn 
inch, to prevent the cnso ~c~lipping. 

Fig. 1 is a Rectiou tlu·ou~h tl10 ~;tone nncl 
caRe ; s is tho stone, L tho lid, u tho buttom. 

In l•'ig. 2 the lid is hin~cd, nml pl'Oviclod 
with n. hook nnd eye. When uuttlo ill this 
munuct· the cover is not so linblo lo bo left 
oil' ot· h.>st. 

After using the stone, I ho oil Khould be 
wipctl otr, ns iL l1ns o. lendonry lo mnke ill 
ltn rd, nml the ctwcr pu t on. Hoi I iug is 
snid to uo tL l'OIII Ody when n tono het·omos 
laurd, t\ntl I luwo known Lhom lo ho boiled 
for duys ; l•ut it dues uuL nmko tnuch diU'er­
cm·c. 

When nn oi l ::~ louo llccomcli l101low or un-

Pig. 1.- Section of Box nnd 
Stone. 

• 

-~- -'::1----=-
--o..··------'--~. 

. -­. . Fig. 2.-Plain Cue or Box ror ouatone . 
. .. . 

I 

• 

Fig. 4.- Case with Moulded IJd. 

Turkey, a.nd is muc-h clicapcr, Lcing n.hout 
hnlf the price. It doe~ not leave so keen nn 
ed~e as the other kind. 

Tho Cbnrnley Fon•st oilKtone is nf a 
greenish slate colour, with s tnnll brown or 
red spots. 'rhcse, however, aro not nlways 
to ho found. 

The greener and lighlcr in colon·r the 
stone i~;, the batter ; the dark vnrictiOl.i are 
linble to hnrdness. A good ·liizetl one will 
cost about three shillings, and should ln.'!t n. 
lifetime. 

Tho objection to this kind or" Rtone is thn.t 
it tnke!i longer to sharpen a tool with it than 
with the other kinds; hut I think tho extra 
ln.bour involved is fully repaid by tlio One 
keen edge ; and my opwion is that t.liero is 
DlJ stone in the market to beo.t it. 

In electing a. stone, some te~;t thom by 
ruhbina with the thumb.-nnil, but tltifi cnn­
not be a good guide, M there is nlways a 
rough a.urf&Ce left Ly thu 11tonecutter in 
drt· ing . . ~r the aamo reoon, yon cannot 
tell Ly ba:~ning u. tnol on it fo.r tho flrst 
ur how • •ton& wil~ turn out. A good 
Jilaaj, to wet it, and teo that the grnin runa 

bottom of the stone upon the piece inten<lrcl l evr n from wenr,. it requit·ea t't.tbbing. d~wn~ 
for the bottom of the case, mnrk round with Prrhnps Lho en~ncst woy of domg th!B lB tOt 
n. lead pencil, and mortise out i in. deep. tnck n 'lhect of emery-cloth on a. pt~ce ~f 
If you have a. brncc and a lnrge centre-bit, level uuard, and rub tho stono on 1t till 
you may bore o. good rlenl of the wo.st<· tim- lc\'cl. , 'l•me fi no sand sprinkled on the 
Ler out, and n router will ho found useful to hoard wi ll anHwer the snmo r,urpose. 
gnugo the depth. Fit Lho atone in loosely, ;\not he•· wny is to got a. plate of u·on or 
so ns to allow room for tho cemt!nt which 1s 11i cr·u nf c1ld plo.te glnas, sprinkle sand and 
used to fix it to tho wood. wn Lcr on tl1o sut·fnco, n.nd l'Ub the stone 011 

Perhaps o. few wonl!-1 about the cement to it, nddin~ more sand n.nd watm· ns mny be r~­
he used for this purpose will not be out of quircd. This ia a very good method, ne 1t. 
pla.ce. Some uf!o tluck white lerul• . TbiH iH leaves a smooth, even RU~fnce. Sol,lle level 
not o. good mnteria.l fot· the purpose, be- Lhom Ly holding on the stde of n. grtndston& 
cause the stone tmcks tlto oil out of it, nnd while it is rovol\'ing1 others with an old file. 
becomes Joose ; wnRto oil ~eta in, i11 also others snnd-pn.per ttll Jovel; but the first-
sucked up by tho sto11c, n.n1l hns a tendency mentioned methods nre best. . 
to make 1t hard. I hnvo u~o~cd the following Oi l slips o.re used for sharpcmng spoke­
with success. Melt some glue, nnd mix dry shaves\ hollows, bend-planes, etc., nn~ nro 
red lead with it till it forms a stiff paste. ~on era ly made to tho form shown (Fig .. 5). 
, 'prend this over the Lottom and ina1de of '!'bey vary in price from 3d. to ls., nccorchn.g 
the cMe, presB the stone into it, nnd allow to to quality and size. If a. spcoinl sl'l~pe 1iJ 

aet. 'fhia, it must be remembered, should required, it mny be obtained by ruuhmg ne. 
be used ns hot as possible. described above. The same romnrks as to 

The otber piecij of wood ia mortised, and qun.lity apply to them M to oilijtoncs. , 
fitted over tho top of the atone in a similar The_pr1ces a.re taken from Mr. Houtledges 
manner, Lut, o( course, is not cemented on. Price List, of Dull Street, Birmingham. 
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sso OuR Gu.1nE TO Goon T HINGS. 

OUR GUIDE '1'0 GOOD THINGS. 

• • Pnteii.Jte.~, tnan1(/at"turen, nncl dto.lers gtnerally are ,.,_ 
• qiUSlrtl tO ICIId )rt'O$Jitdllftl, bilU\ de., Q/ tlt.clr l])eCialj,.. 

tit& i1~ tool1 fltndlir~cry, and tcOTIOihop llJ-.pl&ana• to 1/u 
• Editor of 'wum; for notice in "Our Uuida to Good. 

Thi11gs." It I• tltsirobu ti!Gl ~c!TMIU lhotc<d be lml 
\ for uumi11ntlo1l n11d ttltillg i" all~ u-hen th.i$ c:nn bt 
• do11e witho11t tii.COI~rtnUII«. Speciwum tllu. n«ived 
· wUl be rt111r11td at tile tnrllut opport"nily. It mtllt bt 

"'''tlmtoo./ that ercrythi!cg which. il -rtotic«l, il Mtiad 
Oil itf ttvritl onlJI, a11d that, M it is in lite power of any 
one u-hu 110~ a 11$1:,[11l article for sale to obtain mA~!ltioll 
of it in thl1 depart lilt!~ of IYORK without charge, the 

, noticu gil-t!l parwka ill t~ 'Will/ qf the tllltltre oj a~h·er­
tilemtl~l. 

• 

Si .-WYA.TT's PATR:-;T P euFECTED CKnoMATio 
D ouuLB SLIDe Ttl'UMPET. 

THE oltl double slido trumpet mny be r egarded 
as an instrument thnt r eigned in its day by its 
i nherent I>Owet· nml modulution of tone, but 
keyed instruments supplunted it for some pur­
poses of exet>ution nnd seem to. h~'·e left t~e 
slide trnmpt>t to take o. plncc of hmtted mnge m 
bands nnd ort>hrstros. !lfr. \Vyntt, 123, Port­
man Buildings, 1\lm-ylebone, London, N .,V., the 
inYentor and p.1.tentee of the modified instru­
m ent which he hns called the P erfected Chro­
matic Double SliJo Trumpet, has, by his genius 
:-~nd a sorit>s of e:~pcrimental efforts extending 
<lYCr nine year:s, mnt!c it transcend in power and 
modulating effects the keyed instruments that 
wore supo1~ing it, by using a double slide for 
the old single slide, so tbnt its power is extended 
to E Oat in tho base, and from this note every 
scmitonc"upward can bo plnycd with a graduated 
evenness, which needs to bo heard to convince a 
listener of its wonderful flow of tonic power, 
obedient to the lightest or most rapid touches. 
The shift notes nre only hulf the distance of 
those on the ordinnry slid!t trumpet, and this 
t ends to mnke mnnipulation oasy. The optn 
notes arc the snmo as those of the old slide 
trumpet, so that in this r espect there is rio diffi­
culty for any plnyct· to use i.t. 'W'hon 11 crooked.'' 
in C, amntcm·s l'nn plny ptnno or orgnn mus1c 
with it, without any trnnspo!lition of notes. 
\ Yhen " crooked 11 in E flat, tho trumpet parts 
f or a military bnnd cnn be played, which was un­
a ttainable by the old slide trumpet. Thus, in 
t he hands of n trumpet player or cornet player, 
it will be n mn:.tcrly instrument for rendering 
n otes, and ndmimbly adnptod to accompany the 
organ or piano, as well a~ for a full orchestra. 
In completing this instrument, of which an 
illustmtion is gi,·cn in Fig. 1, the inventor has 
impro>ed the thrt>e principal crooks, C, D fiat, 
a-nU. D, by h is plnn of construction. A con­
tributor to \\·otlK hns told me that he had 
the ad\·antngc of hearing Mr. Wyatt"s in­
strument plnycu by 1\Ir. ,V. J. Cubis, for­
merly Trumpet )lnjor, 2nd Life Guards, 
nod that its combinntion of power nod 
sweetncS<S of tono '1'\·as very striking in diffi­
Cttlt piece!' of mu:.ic. Mr. Cubis, speaking 
of the instrunH.•nt inn letter to 1\lr. Wyatt, 
S.'\ys :-'·I ha,·c this dn.y given your double 
slitlo ch1·omnlic trttmpot a good trial, and 
find it e,·crything that cnn be required in a 
1>cd cct in~tnuncnt. \Vcll in tune and of 
1:-plcndid tom•, tho facility which the double 
slide gi ,-cs for the }Jroduction of o.ll the 
not es on thl• chromatic scnlc fully carries 
o ut evcrythin,.,. you clnim for it in your 
prospectus. nnd must stamp it as the coming 
instrument of tho age." The illustration 
t;hows in wh;Lt way tho double slide super­
sedes the Ringlo slide of the old instrument. 
It represents tho trumpet crooked in C as a 
n on-transposing instrument. It is fitted 
with six crooks, namely, C, D flat, D, E 
fla t, E, and F, and also with bent bit, tun­
ing bits, slide cleaner, and silver-plAted 
mouthpiece, all, h ighly finished in the best 
style. At pre~nt it can only be obtained 
from the inventor o.nd patentee. The price 
of the trumpet complete, in lock-np case, is 
£15, or sih-el··plAtcd, best plate, £ 18. The 
instrument will be exhibited by ?llr~ W yatt 
nt the forthcoming "Work" Exhibition at 
the Polytechnic Institute, Regent Street, 
from Dec. 29, 1890, to Jan. 10, 1891. · 

• 

• 
• 

Fig. i. - Wyatt'a Patent Perfect ed Chromatic 
Doubl e Slide Trumpet. 

88.~LB-w"Ys's I MPao,•ED A t:TOMATtc PLATE­
aocxxa, P ATENT AnJt:E;TABLE STA"SD·ROLDEU, 

AND KALLITYPB PArBR. 

M essrs. John Lewis & Co., 99 k 100, Glad­
stone Road, Spnrkbrook, B!rmingham, ha!e su~­
mitted for inspection nod tnal three of therrspeet­
a.lities, namely, the Patent Improved Automatic 

Fig. 2.-Patent Ad­
just able Stand· 
holder . 

Fig. 3. - Patent Improved 
Automatic Plate. r ocker . 

Plate-rocker, the Patent Adjustable Sto.nd-holder, 
and "Ko.llitype" Paper and Printing Process. 
The paper may be had in a full sheet, 26 in. by 20 
in., three of whicharesupplied for 2s. 6d. post free, 
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or cut in various sizes to suit the various re­
quirements of photographers, and sizes of 
cameras. It mny bo procured direct from the 
manufacturers, 1\ledSrs. Lewis and Co., who will 
forward price li~;ts . to any applicant, or from any 
photo depilt. The photogrovher who tested the 
paper and process at my desire says:-" I have 
tried the Lewis Kallitype procCSil o.s per diree­
tions and find ,.eTy good r esultd can be bad with 
it, but I did not find the paper so sensitive as 
stated. Great cnre hns to be exercised in the 
process to avoid abrading the surlo.ce, which is 
most easily injuretl whilst wet. The process 
seems an easy ono, and suitable especially for 
thin clear negath·es." The nature of the Patent 
Adjustable Stantl-holdcr may be gathered from 
Fi"'. 2, although it is fnr smaller than I like, 
be~ause ext>essivu smallness in a cut is detri­
mental to clearness. llowover, I suppose almost 
c,·crrone kr.ows what o. tripotl camera statnd ia, 
and ;vill understo.nd me when I say thnt in the . 
adjustable stand-holder there aro three holdfaets 
which arc gripped, onu to each leg, by screw 
dumps with millrd heads. From these proceed 
cortl::•, which pass through o. central pL'lte, and, 
hein•y weighted nt the far end, tend to keep the 
st:mJ ste:u.ly nod pre,·cnt t!lipp~ng. It. can be 
ndjustcd in a moment,. nod bemg fie~tble and 
only a few ounces in we1ght, folds up Wl~h stand. 
Its price is 4s. The Improved Automah~ Plat~ 
rocker is desi.,.ncd to keep the negatives m 
motion during 

0 
development, intensiticntion, re· 

duction etc. The rocker, 11.8 mo.y be seen from 
Fig. 3, 'is placed on a stand, within which is. a 
clol·kwork mo,·ement, which keeps the rocko~ m 
motion, nod when wound up, may be set gomg 
or stoppro at plea.;;ure by pulling o!lt or putting 
inn stop inserted f?r thi~ pu~se m o.ne e~d of 
the stand. I t is stlent m actaon. It 18 cla~ed 
for it that by its use under-exposed negatives 
may be fully developed witho?t fogging, !IDd 
that intensification and redut>tton of negatives 
may be safely accomplished. by its aid by taking 
time over the process and usmg modero.toly weak 
solutions. It is certainly a time-saver, because 
the photographer can pl~ce his ncgn~ve on the 
rot>ker and turn his ntteotton mean\\·htle to other 
work · and it is cleanly, because those who 
ndopt' it will avoid the stains inevi~bly caused 
by holdin~ the trny in tho bnndt~ dunng de,·olOJ?· 
ment. The price for whole plates and under l8 
17s. 6u.; for 15 in. by 12 in., nnd under, 26&. 

89.-W ARBEY's I MPllOTBD F I RE ExTmou tstHNO 
MI'AllATt;S. 

l\Iessrs. P. and J . Wnrbey have invented a.nd 
patented a new system and means of e~tm· 
guishing fires, to which they have. gtven 
the name of" \ Varboy's Impro~ed ~Ex· 
tingnishing Apparatus." Judgtn~ fr~m ~e 
engr.wing of the apparatus l!upphed 10 F1~ 
4, it consists of o. system of hydrants an 
perforoted pipes lnid in or o.t.to.~hed to ~e 
ceiling of every floor of a butldmg, ha~g 
in adilition the ordinary fire hydrant wtth 
hose and nozzle attached, as shown on t~e 
third floor of the building repl'esented .m 
t he engraving. The princip~e of the 10· 

vention is this :-A . supply Pll'e frod th~ 
main is connected w1th a multlplo. by ran 
placed in tho basement, although 1t sh~~~~ 
be Eaid that it is bv no means necessary alln 
t he multiple hydmnt should bo actu Y 
within the building, nnd by means of sepat 
rate b ranches c~nnected wi~h the hy~to 
and the main ptpe, wate1· 18 col!ve.ye b 
each and every .Jloor o~ the b~diD~ach 
pipes, as shown m the lllustratio~ 
division of the m~tiple hydrant 1~ fi.tt.e.d 
with a valve, and the main pipe also 15 8lUU· 
larly fitted and these val,·es are opened and 
closed by ~ spanner or ~eY; attached to thll 
h ydrant, 80 that an etJUSl!tOn o~ water b! 
be caused. on any floor whore. Jt maydi .. 
requisite by turning the valve 10 tb~ n 

· esnon, or aion leading to the floor m qu b turn· 
the whole building ~ be fl~~ ~tility 
ing Qn all the valves. Nor;: . terior of 
of the apparatus eonfined to • m ttete•• 
the building, ~or it is said by &M pate• 

• 

• 
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• . - that. it .~ be npplied for wusbiog down the 
outstde 1f tt be dcst~ble,. an~ for p~otectiog any 
proper~y from fire 1!1 1ta 1mmecliate vicinity, 
but this, of course, ts accomplished by moons 
of the ordinary 6re hydrant with ita inde­
pendent hose and nozzle. The invention seems 
a use~ one, a!ld no harm could possibly arise 
from 1t.s adoptwn unless the nlves in main pipe 
~nd mu~tiple hydrant. got out of ordor, which 
JS not likely. 'Vhether or not. the attuchmeota 
t o the ceilings of o. buiiJing in the form ol p er­
forated pipes nr~ unNightly cnn only be jud<>ed 
from seeing them in · position, but the inventors 
say that thoy aro by no means an eyesore. 

• 
• 
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Tu.& EuiToR. 

SHOP: 
A CORNER J"OR THOSE WUO WANT TO T.u.K I T. 

NOTICE TO CORRESPO~DENTS. 

•. • !.'t con~~gucnce of the rrreat p1·cssure upon tM 
Shop columns of \VOHK, cortt1-z,butors arc 

regu~vted to be br·ie[ and concise in all future 
quest tons a nd r e-pltcs. 

In answtring any of the "Quuti0111 sulmtiiWZ to Oorru­
po•ulentl," or in nferring to anytl• i1aa tlutt h«~ ap­
ptQred in " Shop," writer1 are rt•]ursttd to refer to tha 
~lunlher and pape flf number of WoltK in which. CM mb­
JeclUluler COta.JUkmtion apptared, atul to giu the hmding 
o,f .t~e paragraph. to which r(/erence i1 mude, and the 
u utials and p/c.ce of rtridenu , or the notn-4t·plrulle of 
the 11:riur by wh.om the quutio•~ luu bfell «~l:m. o; to 
tt•h.om a reply h«1 bull alrta.dy glrt n. Jt n.sruert can.­
not be gi1.~n to Qllt1tio11.1 which. do uot bear on ncbjectl 
th.at fairly come witllin CM ICQJ)e oj the Alagcuine. 

"WORK .. EXHIBITION.- NOTICE. 
I n answer to numerous correspondents, the Secre­

t~ry ho.s mndo inquil"ies as to the llire of Packing 
( ~.es to~ tlle terrn of one ntonth by intending Ex­
Jrrbttors tn the London district, and nnuouuce!l with· 
)lle.asurc that Messrs. DHEW a nd C.:.\DMAN, lli:;h 
H olborn, W .c., arc pt·epnred to lcn•l 011 hire cases 
of ,·ario~!:l s!zcs, 011 moderate terms for tbnt ~criod i 
on a pplrcnt1on by ll!ttor, or pcrdontL!Iy they will 
give every in!onua.li on. ' 

J No. ,V, H ,\HLAND, Secy. 

r J .-LE'M'ERS FROIIl CORRESPO:-<DENTS. 

l ~ Photo~rLLpbing Expodlont.- J. D. (West· 
?>Unstcr) wr1tes :-·· Jl tL\1ug a litUe illcu us t•cgards 
u pbol.ogruJ1h chnngl ng bug. I explain it, as it may 
be ot ~omo use to my fellow photO!!l'UIIht: l':!. It i-; 
by t.ak.tug the coat orr, laying tt on the !(round, and 
~hrusttnJ; the arms through t he sleeves, nnd kneel­
lllg on tbo collar of Lhe cont.. Any a mount or work 
rn~y bo done In this way it care be taken not to 
J"all~e the coat too high. 1\[y idea is or lillle use for 
Looc!-or. work, but will be round an advantage to 
tout·l8t a nd cyclist." 
•• Net~lng Needle.-J. H . B. CPcmlleton) writes·­
. Jla.nng seen an nrticlo in WoJ<K, No. i !l, on net-

t; n~:. I cuclo!Sc a. sketch or n. uccille which I like 
11 1u~h lJcllcr lhun lht• ono you show 
whwh htli a. ver-y wcuk )JOint in the peg 
round which the s lr-irt!( is puL. I have 
flone. netting by the yurd, hummocks, 
tou ms nets, etc., and al wuys \Ujed Utis 
:,ort . ·• 

Wood.ca.rvlngPLLttcrna.- AMA'rEoR 
C:Ail\"~·:H write~ lo W. J. H. (R rdhill) 
hsce 1\o. S:l. pugc !iOI) :-" I am copying 
~omr ,·cry line old J~nglish curved puneJ. 
llllg, .whrch I obtained on hire from Mr. 
Jnrns or (.;lr~trch Hottd, ll ovo. llrh;hton, 
and lut\'C no 1lnubt \ V, J. H . could be 
~tCCIIIII Inudutctl in the annre wny. I find 
1t Clxcollt•uL pt·ucr ice us nn nrnuteur nnd 
htn ·e g11inerl much information fror~ the 
s tudy of it.'' 

Perpetual Motion.~'\\'. S. writes· 
- ·· I wish to nsk o. question nbout. • per: 
fll·lual mol ion' In Shop1- iC there is 
u uyoue Llmt. multcs it, and how it Is 
m.nrlu : o. skotch would khully oblige." 
fl\o humun being 11a n make, or Jn other 
wurcls cniiSC, perpetual m otion. Only 
He lhut. is omnlpottmt. con do this, and 
om nipotcnco belongs to God alone. It 

Netting lr1 mudo or culled into action by the teat 
ot Ootl's Word alone. 'fhc only thing 

Neec1le. OJ•t•rouchlng to a sketch of perpetunl 
111otlon that I can suggest is the heaven 

above u<t. studded with heavenly bodies tho.t. have 
l•ecn pertor.nij)K from tho beginning, and are per­
l tmulug, u.ud,"llll pe1·torm their circuits o.nd func­
tiuns wltb .lheiTing exactness untll Jt be the 
~E':1,btr '11 w!U u.nd j)leas~e ~bat they shall cease. 

Enatum.-n. F. (Nonulch.) writes:-" A aUght 
error occurs 1n my reply lo ScoT on page "'0, No. 79. 

• 

I 

I 
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Your_ comp. makes me say 'harmonies' 1neteo.d 
of 'harmonics,' in line 9. The dilference, althou~h 
of only ono letter, is reo.lly so great that it Qwte 
alten1 the senso of the wholo." 

. 
ll.-QOESTIONS.ANSwERED BY Eorroa •No ST.t.trli. 

Cement for attaohtng Metal to Marble -
A. M. ( WilleniJajt).- Your query o.s 1.o a euita.blo 
cement tor fixing A piece of German silver to o. 
JlUlrblc timepiece is a wide one ond would take 
over A column to answer fully, but I will do the 
best I con for you. It I were going to fix t.ho metal 
plate myselt, l should solder two short pieces or 
copper wire-rather stout io gauge, like tl111.t used 
by hellhangers-on to the unaer side or tho plate, 
one at eacb .end, about ho.lt un inch from the edge 
Next I. shoul~ driU holes In the mcu·blo into which 
the wues ~nght ftt, rather loosely it unything, 
couptersinktng the holes just o.s if screws w ero to 
g~ mto them. so that the plnte with Jte soldered 
w1rcs might fit quite c.lose on to the m111·blo. Then 
I should fill the holes wilh resin. or thu shellac 
cement sold sometimes as pllllel wax. or the cement 
r~Cerreq to below; heat the wires o.s h ot as pos· 
stble '~1thout. melting the solder, and press them 
llrn;tlY mto the holes. 1'ho heat of the wires will 
~o.stly melt the re~ln or cement, 118 copper retains 
1ts heat for some time, and the plate will IJo firmly 
fixed. Another n1ethod tbat could bo adopted it 
the plate is large is o.s follows :- Drlll in Ute plate 
o.s mll.?y holes as you think necessary, and drill 
holes 1n the marble exactly to correspond· plug 
the latter with chips of wood dipped in ' liquid 
glue or other good liquid cement, and then with 
rou.nd-headed brass screws, silvered or otherwise 
whttencd, screw the plate into its place. This 
plan I should recommend it. your insct·iption pinto 
JS lacquered. because there iB no heating of the 
plate required. If the plate is to be Jet into the 
~1arble, cement would do, as the plate would be less 
liable to sudden knocks or blows, and there are muoy 
that would answer your purpose such as jewellers• 
cement, Armenian cement, often sold in china 
shops under olher fancy no.mes, and mo.ny what 
I may cull chemical cements. Theso I should not 
advise A. M. to make, as they require some con­
siderabl~ nicety and somo chemical knowledge. 
1 have JUSt tr1ed cementing n piece of German 
Bill'er (rongbened with a graver) to plate glass with 
the cement described by me io ·woRK, V ol. n ., 
page 35,l, and iL seems to an11wdl" ver_y well though 
detachable with a hard blow.-H. J . L. J. M. 

Smoke Conaumer.- A. T. G. (Bowes Park).­
The A cts of Parliament referring to smoke con­
S!Jmption may be obtained through nny lnw st.a· 
boner. They ·merely amount to a s tatement tho.t 
under certnin clrcumstnnces no smoke is a llowed 
to be discharged into the atmosphere except for 
a few seconds o.ttcr stoking the !urnnccs und it 
is not likely tho.t they will O.Sdlst. you in your design. 
Your attention requires Lo be directed to the 
~cicntiftc and practiCd.l requirements of 1 he et\se, 
1n order to avoid or o\·ercome the di tHcult.ies 
which ho.ve r endered useless the majority of the 
~undreds of UPJ>Iio.nces that have been pa tented 
m this connectton. From a tbeoretlcal point of 
view, the matter is very simple. To avoid emission 
of smoke, there must be pertect. combustion or the 
fuel before leaving L11e chlmney. 'l'o ob tain per­
fect combustion ot fuel, t here must bo a suiHctcnt 
supply of air to furnish the requisite quantity ot 
oxygen, and the temperature ot furnace and com· 
bustion chamber must not be lower than the tem· 
pemture or combustion or the t~roducts generated 
10 the furuuce. This latter requ1rement bus p ro,•ed 
a great practicnl dilflculty, and t.ho methods thut 
have bel'n devised to overcome it aro almost in­
numerablt!. ln mos~ furnaces combustion ocelli'S 
in two stages - primary and secondnry; the flr·st 
consists in Lhe Ignition of tho solid Cucl fed into 
the Curnuce, ond Lhe second comprlses the com· 
bust!on or pr·oducts evolved by the prltno.ry COill· 
busuon nnd or curbonttceous particles oonied nlonl( 
by thE.'m. Assuming tltnt su.tficlent air is ,.IIJIIJIICil 
will.t the fuel lot• complete combustion. t I !Ill will 
noL-when an open d•·uughl. Is uscd-oc~:ur n ear 
the front Of the furnace, I..H'Cil\180 the cold fuel 
will lo wer the temperature below that necessary 
for the consumption ot the gases evol ' 'ell, und, 
m fact, the evolution of those gases will loo(LJly 
lower tho temperature or the furnace. What then 
is required for the con11umption of smoke is so to 
arrange the baok part. or the fut·naco. Ot'll chambor 
·in connection wlth lt, as to have thot·c nlways o. 
Sl~fHclent supply or ah· at a temperatnre.P.J.Jitlcicntly 
htgh to ensw·e the combustion or aU tllo l>roducls 
passing from the ft rl' jlrale. I should ad vi so you, 
before expending much time on tbls mnttct·, to 
read up what has been pa te.nted ln this dlrccliou 
in connection with furnaces nnd steam boilers, in 
th·e specifications in the library or the Patent Olllce 
in Southampton Buildings, Chancery Lane. As to 
the proceedings of the Committee tor T el!t ing 
Smoke Preventing Appliances, you may obtain pat·· 
tlculars from Mr. Fred. Scott, Secretary, (4, J ohn 
Dalton Street, Manchester.- F. C. 

BelacqueriDg Brua, Ntckel-platlng, and 
Pol18hlng Cellwoid.- J. C. J. (Hepwort/~o).-Cienn­
lng and lacquering bruaswork has already been 
treated in Womr, Nos. 65o.nd 68, Vol. n., pages35and 
82. Nlckel-plu.tlilg steel ~toods can aco.rcely be pro­
perly treated In a reply. Use a tall'-alzed depositing 
vessel of elate or wood, lined wlt.h purel~.put 
~ether with burned joints. The upper • edge of 

vat muat be furnJahed with a wooden leclgiug 
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made in the form of a step, to which is nttacbed & 
rectangle of brass tubing or stout copper rod a 
bind in~ screw beiug soldered to ono corner of ihJi 
for the n.urpose ot connectin~: it wllh the zinc or the 
battery. A similar rectunglo is llkow~o fitted to 
the lower et.ev or tho ledge, and this o.lso is pro­
vided with a binding screw which connects it with 
the curbon or the l>at.tery. A series ot brnu rods 
about tin. or i in. diameter, and cnch of about the 
longlh of the tank's width, nro lo.id across the outer 
rectangle. and from these the wo1·k to bo plaled Is 
suspended, similar but :!hortcr rods bcmg placed 
ncro_ss the inner rcctnn~;lc tor the purpose of sup­
porting Lhc nnodus; nil these conducth·o fittings 
being kept scrupulo11sly clcnn by Crcqnonlly rubbing 
them with em er)' clot h. !-' or u smnll bulk of solu· 
lion, and work not cxcecdin~ a SlfUaro root ot sur· 
fncc, three quart IJunsuns will bo found sufllclcnt. 
but ror larger work they should bo double this size. 
'l'he anorle, wh1ch is n ronghly.cast plntc of nickel, 
is h ung in tho sohu ion In tho vat r1·om the anode 
rods by means or S·hooks; ita function being to 
SUJ>ply U1e solution with fresh metal as it is 
deposited upon tbu w01·k. 'l'heso anode plntee can 
be hnd in all si1.os at ubuuL 3i!. lld. )Jor pound i at in. 
plate 10 in. by 4 in. would wl'lgh nhouL 2 Ios. As 
nickel is u had conductot· of tbe cur·•·cut, it williJe 
necessary to hu. Ye the u.nodc consldcmbly Jo.rgcr 
than the work to bo plated. 'l'he plutinr; solution 
for the vat is mnde from the double sulphate of 
n ickel und ammoniu (usunlly sold ns nickel salts). 
Uissol\'e the suit in rli!!tillcd water or clcnn rllin· 
water in the propot·lion of 2 lbs. of sal t to every 
3 gallons of wutcr, thu solution being filtered through 
a piece of fin e linen or cnlico into the vat. .n.e you 
desire to r e.nickel old wo1·1<, it will be necessary to 
first strip otr a ll the old platin~ by ilnmet'Sing the 
work in tho followinr: btrippin~ solution :-Sul­
phuric a cid 4 lbs., nitric aciil 1 lb .• walcr 1 pint. 
Add the sulphuric acid to the wntcr (do not reYerse 
this), and when quite cool. pour in the nitric acid 
and then stir the mixture with u. gluss rod. 'l'he 
articles to be sll"ippcd must be dipped m the solu­
tion by means ot a pieco of· bent wire, and the 
appearance curcfully noted, ns some urLicles, by 
reuson ot the extremely thin coatin~t or nickel, are 
stripped almost immediately. As soon as lhe 
pluting is di55olvcd off, lho work should bo rinsed 
~vcll in cold water. nftcr which it is dipped In boiJ­
mg water and allowed to dry spontaneously. Tho 
articles ·must now be well scoured with vcrr finll 
sand, applied by m enus ot 11. still' bru.sh-this will 
leave a. good surface upon steel good11· and im· 
mediatelr after the work hns been scoured it should 
be;put into the \"t\t, in order to get a!coatingot nickel 
on the surfuce ns quickly tlS possible before the air 
has had t ime to affect the motul. 'L'he work may 
now be hung from lho cathode rocl by means or 
stout copper hooks beuL in the form of nn S . The. 
full buttery powct· should bo employed until the 
metal has been uniformly deposilcd over the ontiru 
surface, when one cell may be t.nkcn ofl' in order 
that the deposit may be worked nL o. lower tension. 
In judging or t.he thickness or the deposit, it is a 
good plan to noto the time taken to CO\"Cr the sur­
fnce ot the work with o. r.oatin,; of nickel, nnd then 
to allow two or three times Ill! IOIII:f, nccordlng to 
requirements. On remo,·iug the work rrom the 
vat. rinse well in cold water onu then polish with 
either tripoli, whiting. or rouge. 'l'he operation ot 
scouring ser,·cs the double purpose ot crcanlng the • 
work and at tho sume time providing it wit.b an 
almost imperceptibly rough surfnce., to which the 
plating will adhere. It is u most. lmportunt matter 
to plnce nll steel work into tho plnt.ing-vat imme­
dintely arter clcnning, os u. very elighL exposure in 
tho air will bo sufticicnt. to cover tiro eurfncc with a 
thin film of oxilie, thu~ preventing the projler 
adhesion of the metal. With regard to the polish­
ingot the celluloid piunoforte-ker~. rou should rub 
them with very ftno gluss·JlliJICr and then with 
powdered pumicc-s tono applird on a wet rag, ntter­
wunb finishing otf w ith wushcd wlliting or tripoli 
ILI'JII io ·d by moons of o. sort linen or woollen fJ~I{ 
drppl·•' in sont>-suds. Or, If pr·ofcrrcd you may po 
tlr t•n• r •. \. means or 11noly powdered pumice-stone., 
Hn,."i·'" w 'low, and elbow b'l'cnsc.- C. A • .P. 

Bookcasc.- J. 'f. D. (JYntlina/1(1111).- You should 

lllllT hli"C I loo • Index t.o Vol. 1. or \V mm: from your 
Jnuk, dlct·. I" ice ono penny. l''rom thnt. you will be 

alllc to u:wc•·tuin all thut hns npperu·cd in that 
YUillllll' nr \\"otm: upon bookC'ILSCS. All buck num­
ber,; of \\' otm CUI\ be hnd or C..:nsscll & t.:o., Limited, 
Ludg-atn Jl ill, London, KC. 

Sycamore Wood .- DANOon cnn buy syr.nmoro 
w ood uny size at. i\ lcssr·s. Snewin llros., Du.clc llill. 
H ntlon Unrclcn, KU.-A. J. 11 . 

Filling Com})O for• Brnas PlLLtea.- " '· M.­
(Soulllamptou ). - You do not nppcar to bavo suc­
ceeded with seu.lin~·wnx. Urintl up with blnek (or 
colout·cd) wnx sull icicnt gold-size to mnko tho mix­
ture run freely, IUI in the lcllcrs, a11d allow tho 
fillin~:t to thoroughly sot, and clean olr with SJ>irite 
ot wme. A pinch or two of Pntsslan bluo will glvo 
a brilliuncy to the blnck.- N. )1. 

SUvor Chasing. - AHOE'I;T. -"Mr. A. Foster, 
Rockingbum Street. Shelticld, nnd !\lr. '1'. Donnll. 
Eyre Street, Shcllleld; write to either, and ask 
them to procure and cho.su for you three or tour 
(or mort') Dritnnnia metal tt'apot bodios wlLh pat-­
terns suituble for sterling silver. 1C they will not 
comply w ith your request, wrlto mo tht-ough the 
Editor, and I will try to get them Co1· you.-N. M. 
, :Baaelnette.-A. M. (New Briollton) nod otbera 
are informed that a paper on th~ subject iB alread.T 
in the Editor's hllnds • 

, 

, 
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----~----------~------------------~-------------------' 
L oclan obe Ba.tte~ fo r E l ectric L tgbts.­

G. ,\. H. ~tmninyd e).- D. 0. W. U11swiclt) hll8 
kindly rcp\icd to you letter, und I gh·e herewith 
nn c•xtract from hi& marks, together with some 
turllacr· comancnlll oflw r own on tho subjl!ct. 'J'he 
lamp will give li~:Cht "sufficient to distinguish the 
VtLr ious articles or turnltnre, and look Cot· a. match­
box to lh(lat the gas, but not to rend by. I only use 
i t for a few seconds when I wt\ke, ns I \'Cry often 
do during tho n!l{h t, to see what the lime is, or 
in case of illness, to see about the room for a 
short time. I believe it to be a.:!& c.p. lamp! nnd it 
cost mo 38. 6d. 'l'he seo.Ied cells in a. coo place 
will go for twelve months with tile little use pro­
posed.'' From our friend's description or his lamp 
and bntterr I find that bis lamp IS o. 6-,•olt 2! c.p. 
Woodhouso and Rawson Incandescent lo.mp. and 
his battery is n 25 ce!J Lechtncb6 arranged tn five 
rows of rlve cells in series. H e hBS 40 feet of No. 22 
double lino wire, allk covered, to con,·ey current 
from battery to lamp. The Leclanohe battery 11oon 
polarises when used on suob heavy work a.s electric 
lighting, hence it can only be used tor o.tew minutes 
at o. time, nnd at !ntcnals ot several hours. When 
a large uattery or cells is made up 'in pa.ra.Uel sets, BS, 
for instance, in the battery employed by our friend, 
where twenty-five cells are arranged In five rows 
with tlve cells in a row, a larger negot!Ye and posi­
tive surface is exposed to the action ot the current, 
the internal resisto.nce ot the bo.ttet·y is lessened. and 
the cells do not so soun polarise. But tJtc same 
result is better nttnincd by using large cells with 
rlat plates of carbon and zinc, insteacl of small 
blocks of carbon and small zinc rods.-G. E . B. 

Nick e l - plating . ...:. M. R. ( Huilt:ler.~jielrl).- A 
niek<'l ·ph\lin~ pluut must consist or the followini~ 
article:< :- {11 f<.n ough solution of the double su­
phutC' of nlckl'lnnuammonin. to <·over and surround 
the m·licles to bo nickellcrl. {2) .A vessel large 
cnoul{lt to holct the nickel sui ut ion. (:~) A nodes or 
pltlles or cnst nkkel tu hung in the solution. {·I) 
Rocls of bmss lo support the anodes and the artidcs 
and conduct the cm·rent. (5) Hooks of brll89 or or 
stout <!oppcr wires to suppot·t the articles and 
anodes. (!i) :-:tout copper wires to convey the 
c lcctl'ic current from the machine or battery to the 
''nU!. (7) A battery or a dyno.rno electric machine. 
(81 :O:C\'CrnJ acid-)J t'OOf SlOnCwfLI'C vessels to hold 
pi cl• linK udds. (!I) An iron lnn k to hold hot potllSb 
solmion. (10) A polislting lathe nud set of c Jrculnr 
brushci', mops , bulfs, dollie:<, etc. (11) P olishing 
mntc t·htls, such as t.ripoli, crocus, pumice, Shctl1eld 
liuac, etc. (12) A scouring u·oul{h and brushes. 
'fhct·o ILrC mu.ny other useful npvlinnces. 'l'ho size 
llnd nnmbcr ot ullthcse wlll depend on tho magni­
tude of your inlendecl business. You " cill find 
WalL's " Elect ro-Doposition," price 9s. 6d., the best 
book on tile subject. Shnll be pleased to advise 
rou nt any timc.-G. E. B. 

Fine Ma.lnspr ln g , - W. \V. (Carn,forth}. -
You must. surely be mistaken when you speak of 
l{otlittJ:f eight und a. hulf turns ont. or tbe mainspring 
nt 1 he watch job to which yon refer. '!'hey must 
be hnlf tunas which you hR\' 1.' been counting. It, 
howe ver. they really be full tua·us. tbo spring must 
hr. out or LLll proportion, too wrnk for Lho watch. 
J.'h•c nml a hnlf turns nro t·ons idfl rcd a libc.rnl 
n llownncc, and out of this one turn mny be "set 
up," if rou know what that means. I cnnnot nnder­
stnnd whr rour watch does not J.rO fot· thirty hours 
if there urc us mnny turns in the barrel as you 
rnc ulion. Your watch will posses~ a" stop work" 
nnlco;s it hns been removed by some careless jobber. 
l'crhu~s the fault is in the stop wqrk. 'l'be springs 
to whtch you refer are evident!~ very common 
ones. The best thing you can do nnde.r simJJar cir­
cuJtiSinnces is to send the barrel and bit ot old main­
spJ·ing to the tool sbop and allow them to fit the 
sprinl{. The best place in the North of Enl{land, 
nnd the nearest to your place of residence 1s the 
t\rm ot C. Rowson & Son 44, S ir Thomas Buildings, 
Liverpool. '!'his firm will do o.Jl· you require. 'J.'be 
time you mention tor getting done the repairs stated 
is quite out. or the question. The people to whom you 
sent the work must be dila.to1·y beyond measure. 
The firm mentioned above, and, indeed, all bus!ness­
liko \)oople in U10 trade, whether in London or the 
Jtrovtnces, would execute such ~obs os those you 
menlion in two or th ree days. ro retur n to your 
question nbout fitti ng mainsprings, it is my duty to 
toll you that tho old spring la not always a guide 
for the stren(lth of the ne'v one. It Is the com­
monest Lhing 1n the world tor unskilled 'vorkmen 
to IU a wrong spring into u. watch. '!'hen the spring 
breaks, nnd the next workman, unless he is ex­
perienced, fits o. new spring ot similar strength BS 
1 he old one, n.nd hence {'C:Orp~Luntes the mistake. A 
good guide for the tltllDg ot o. mainspring is that 
the barrel shoulcl not be more than t.wo-tlllrds full. 
] t sbonhl then make, say, five and a halt turns in 
winding. Ot course, iu c!ommon wntches which have 
been bndly handled and require plenty of driving, 
it nany bo necessary to have a. spring so powerttil 
that. it makes only a little more than four turns in 
winding. I t. needs experience and judgment to 
tlocl out exactly what is required. The flriest· main­
springs 1 have ever obtained In lilts conntry were 
purchnscd trom Muller Brothers, 68, Dean Street, 
Soho, London (wa.Loh mater!o.l dealers). Bnt Row­
son & Sou will be handier for you and will suit all 
your roqulromonts: they will also promptly deal 
with your jobbing work. 'l'he best thlnlf tor clean· 
ing wo.tch moyoments is benzlne, or benzoUne. 
Buy n little glllEIB jnr with a. glass top, and .fill it with, 
say, hnlt nn lnc.IJ or an inch deep with benzine. Take 
~our watch to pieces nnd drop it bit by' bit Jnto the 
uenz.!.ne, and lcaYo it tbere tor a few tninutea, or 

longer If you like. Then take the p ieces out one by 
one and brush them caretuUy with a clean brush. 
.tHter having brushed the wheels BS clean as pos· 
sible, taken pointed pego.nd go through the leaves of 
the pinions, BS the dust and dirt. always accumulate 
there, and brushing will not always remove them. 
I a.n1 glad to bear that the articles in WORK'' have 
been a gTeat help " to you, a nd I am sure it is a 
p leB.Bure at nU times for myself and other writers 
to help one who is so anxious to learn BS yourselt.­
HERR SPRING. 

Butter of Antimony.- \V, W. (Chclsea).-Butter 
ot antimony is tho liquid form of antimony tri­
chloride (SbCis), and should be obtainable of, or 
through, any druggist a to.bout2d. per oz. If unable 
to obtain from your r egwar druggiat, you could 
certainly be supplied by any dealer in chemical 
reagents, such llB Townson & Mercer, 89, Bishops­
gate Street Within, E.C. or Docker, St. Maiden 
Lane, Covent Garden, W .C. Tlte chemical in ques· 
tlon is largely usetl tor staining gun barrels, as an 
ingTedient in F rench polish revivers, and, to a leaa 
extent, in medical practice ns a caustic. It is o.n 
ingredient in several proprietary corn cures, and it 
is said that u. few drops dissolved in a. wine·glass ot 
water, and the liquid applied with a feather, is in· 
comparable BS a remedy for unbroken chilblo.ins.­
P . W. S . 

Mtnolug Machflle and Va rnilhfllg Tlns.­
W. 'J'. B. (Somerset).-\Vhnt sort of t.ins do you want 
to paint and varnish 1 Any kind of paint, from the 
common paint sold in lins nt 3~d. per lb., up to 
Aspinall's special bath enamel at la. 3d., will adhere 
to tin equally well, ancl the same remo.rk applies 
to varnJsh either clear o r block. For machines for 
suebpurposes ns you require write to Messrs. Kent 
and Co., Holborn, or to John Tbent, Bald win Iron 
Works, Bolton, wlao wilJ send you full pa r ticulars 
and prices.- R A. 

Pa.q u elin L a.mp.- J . A. C. (Cantwden).-T hc 
pnqu~n lamp is sold br Crowdcn & Gn.rrod , Falcon 
\Vorks, Southwark Stt·eet. London, S.~.: o. card of 
instructions ns to flllinJ:;". lighting, etc.; is sent out 
with each; the price Is 12s.-R. .~i. 

Circular Sa.ws.- H. G. (Little Bolton) wiiJ be 
glad U any correspondent will furnish the Utlc nnd 
nnme of publisher of the best book on the prac­
ti<'nl working nnd management of the circular saw. 

Chimne y Shaft. - F ORE!IIAX BRICKLAYER.­
The thickness of tho walls depends in n great men­
sttre on the purpose tor which the chimney is re­
quired: thus, n chlmn"y In which o. great amount 
ot heat is to be brought will naturo.lly require 
thicker nnd stronger walls than one in which the 
heat is not so great. In the case named., U it 'is 
for o.n ordinary boiler furnace, make toe base 
three bricks thick, the first lqlla rter of tile shaft 
two and a bo.lf bricks, the second quarter two 
bricks, the tillrd quarter one and u. bait br icks, 
and tile fourth quartet· one br ick in thickness. 
Line the inside for half the height wi th fire· brick, 
halt n brick in thickness, binding it every four 
courses. You will see a drawing and descr iption of 
o. fu rnace chimney in the articles on "Bricklayers' 
\Vork," now appearing in \VORK. It there is nnr 
particular case ln which rou requi re information, 
if you send me particulars through the Editor I 
will give you o.nr information I can. There is o. 
work on chimney building published by l\1essrs. 
Spon Charing Cross, called "Chimney Construe· 
tioni'1 by Messrs. R. and F. Bnncroft, price 6s. Gel., 
but ha.ve not seen lt.-M. 

Soldertag.-H. M. (Mancheste1·).-An Index to 
Vol. I : can be bad for ld., and you will then be 
able to see wha t articles have _ap~red on "Solder­
Ing." The t~~~opers on "Sheet Me Work," appear­
ing in Vol. ll., would be U!leful to you. 

Waterproof Red Ink BARTLETT does not 
say whether he requires this for paper , co.n. 
va.e, calico, or wall& etc. I presume, .however, 
that tile former la the most likely. I do not 
know what the usual ingredients m·e, but it. 
ocoun to me that a solution that I have found · 
moat UBeful for outdoor scene painting, instead 
ot elze, la likely to be of eervice. Take a sufficient 
quantity of borax, and diBBolve in warm water all 
that the water will take up. 'l'his is teobnJ­
cally termed a "saturated solution " of · borax. 
Then break very small ·• white shellac" into o.n 
ea.rthenware jar, and pour on it-warm-the borax 
solution, lettfng it stand on a. wo.rm hob or oven 
to]), not too hgt, stirring it awhile; it n1J the shellac 
di.8aolvea, add more until it ceases to melt. Let 
it stand to cool, and bottle it olose from the air. 
Thia solution, the on1y aqueous solution of shellac, 
hBS the property of drylrig qulokly and being aft.el'­
wards fnaolubfe in water, and should be m ore 
widely known. It may be used for gumming paper 
together, and damp wiU not affect the gumming. 
I have used 1t for monnt ing pbotogTaphs, as It 
never mJldewa, and, let down with a llttJe milk, 
tor fixing crayon drawings, sizing paper, o.nd for 
scene·paintlng, outdoor pictures, and illumination 
tl'ansplll'enoiea. U BA:aTLiilTT choosea to mnke the 
trial, It only costs u. few pence ; and I think it he 
mlxea up his ground v crmmon (dry colour) with 
this vehicle, .he will find it will at.and the weather 
either on pape:ri calico, or canvas. I t must be used 
quickly_~. or it dr ea, and you cannot soften it aga!n.­
J. W. H . 

Kleotrlo Jlaohlne. - W. A. (Hulme).- Your 
"electric machine " Js a shocking coil. You should 
hav.e no difficulty in making nnother with the very 
alight difference of having a. sliding braae tube over 
the core instead of winru.ng the wire direct upon 
the core. It Involves the employment of a little 

• 

m ore labour ,and a little more material that iaall. 
The connect1onsare the same for both 'First mu 
up the bundle ot iron wires to form the 00 bt • 
into o. perfectly round bundle with string, a~ 80~ in melted parumn wax. When cool unwind the 
stri.ng a~d ti t the bundle into the tb'ln bl'll88 tube 
wbtch Wl!J .go over it. ~ow the back end ot the 
core to prOJect about 1 10., and ji:l: this into·one of 
the r!!cl ends of th~ coil. ~ow make a paper or an. 
ebon1te tube to slide over the bras11 tube and let 
thi~ form the .body ~t the coil, bobbin, or reel, 01) 
whrch the prtmary 1s to be wound. The core Is. 
1lxed at one end. Over the other end slidea th~ 
brass tube in the ebonite or paper tube on wbicll 
the primary is wound. It you do not now under­
stand, please write again and state rour difficultr 
-G. K l t • 

P latinum P ofllts. - E. G. (Dal.ston).-It yoq 
mean the little points ot platinunt used in tipphtR 
tbe contact screws ot electric bells, these are merely 
liuJe bitS of platinum wire inserted in amnii holes 
drilled in the ends or the screws. Drill the bole witb 
a. Yery fine drill, then get a. piece or platinum wire a 
little larger than the hole, file the tip or the wire 
caretuJJy to go tigbUy in the hole, nick the wire 
where it should be broken off when in tbe bole, 
d r ive it in tight, break oft' the surplus, and neat\1 
hammer the end into the form of a rh·et head. If 
you cannot get a piece ot platinum wire large 
enough to suit Ute bole you have drilled In llie 
screw tip, solder this up, heat the end of the 
plo.tinum nnd sweat it int.o the solder1 then break 
otf the surplus and file otf the rough ourr on the 
point instead of hammering it smooth. Platinum 
wire is ''cry costly. You will probably have to pay 
a fter the rate of from .J.Os. t.o 50s. an ounce, and will 
get but a very small piece for Gd. Any jeweller 
will get it for rou, or you may buy it or a dealer in 
electrical goods. Should any reader eXl)erience a 

· ditHculty in getting such little things as these, and 
will write to me, enclosing stamped addressed 
envelope, I will try to help him.-G. E. D. • 

Book on E lectr ical Experlmenta.- A.MATKUJt 
E.LEC'tiUCtAX- ln all elementary text books on 
magnetism and electricity will be found directions 
for performing electrical experiments ; but I do 
not know of a book devoted specially to the wants 
of amateurs. The field or electrico.l science is very 
lnrge, and contains ma.terio.l in abundance for 
electrical experiments. 'fhis you will ftod if rou. 
get no illustrated catalogue of electrical sundrie& 
from such houses llB l\1essrs. Price & 'l'nlbot, 26. 
Ludga.te H ill, E. C.: and Measra. King, i\lendllam 
and Co., Western Electrical Works, Bristol. Whea 
applying for one of those catalogues. enclose foUP 
penny stamps for postn~e. I shaiJ be pleased to. 
Msist you with inst ructions for performing snr 
experiment you mny select. and also advise yo11 
where to get apparatus and materials a t o. low COlt, 
if :vou will write· to me o.nd state your requirement& 
- G. E. B. 

Ca,tfllgs of Mo del Dyna.m o. - X. Y. Z. 
(Ruab7J).-'fhe ca.sllngs of a small model dynamo of 
the Siemens pat tern, to light up two G·volt 2t c.p. 
lamps., will cost l Os .. and may be bad of 1\lr. Bottone. 
Wollington, Surrey. Castings of smnll dynam~ 
can nl.so be obtained of Mr. H. J ones, J.<l, High 
Street, La.mbcth, S.E. The smaJJ dyna mo abovo 
mentioned will do usetul work if clrh·en at lhernt& 
ot 3,000 revolutions per minute. 'J'hls sr.ecd might> 
be obtained from your !model s~enm e.ngtue, !! well 
made and finished, and suppbecl w1th steam at 
su ilicient pressure. Respectmg the boiler for the 
engine and a safety \'O.lvo for the boiler, I Cllil 881 
nothing until I know the din1cnsions .and form 
ot your boiler nnd the materio.I of wh!oh 1t is made. 
Send me full particulars of rour botler and I will. 
then try to help you.- G. E. B. 

Cotinectlollll of CoU.- R . J. N. (F'ulham).-From 
the sketch and description of your coil. I S\)ppose .la 
to be a corn bined shocking and indu<;lJon coil. 
That is it is furnished witb a very long thin second­
ary coil for giving sriU'ks, and a shorter secon~arr 
for giving snooks. 'rho four-way switch tbro"~ ia. 
the spa.rk coil with the condenser, at the same tim& 
ns it throws out the shorter coil. 'l'be tw~ loosd& 
wires form the termino.Is ot the spnrk ~oil, an 
were once connected to two inst!latcd hand: 
or points whtch could be made .to .a ppf<!acb ea 
other groduo.lly until brought wJthm stnldng ~ 
tance of tile spark. The ends of .the. primary ~o Oo 
the contact breaker and ~be bmqmg scre\\8 :_ 
plllo.rs. Connect these ptllnrs wJth ~ J:~t If 
chromate cell, U you do not understan s. or d; 
your coil will not work, send me your IU\me a~ 
addreaa, and I will try to arrange with you to see 1t. 
o.nd put it in order.-G. E. B. 

Eleotrlo B ell J'allure. - REAT>&R.- U Y011 

make the parts of your bell a.s ndvised_ by r;JCJa. 
Nos. 12 and 18, Vol. I . of W ORK, pages .l(9 ~~ 0~ you will not fo.il to make o. bell tha.L wt r · q· 

referring to the table showh~ ~e LPfP~r;:~~::~ 
par ts or magnets, on pagei ~ • 1; roportioocd: 
see .that your magnet s "ron~ ¥ wire Hll4 
and is \\round with the wrong s e 0 f yolll''b&U J 
you !riven me tile size of the gong 0 t tb& 
woufd have told you the proportion at~ N1~b~ l in. 
other parts. The bobbins on a m~e h e 'must be 
should have o. diam.eter oyf H in~i!~cats:Sot failure. 
.filled. with ,No. 22 Wire. our 0 ' 1 adjust tbe 
nowever, lles 1n not knowing :;::~ply'Vibrar. 
contaot sorew. W"Qen the~~ from the dl& 
to andtro at e. distaD.ce 0• • • it 
adjustment is right. When you 8Cl11JW no 
so as to allow orut: l in. pla:r. tb~JI ldokS to 
current, and therefore tbe a.rma-"" 

• 
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magnet. To make the armature "'Ork more briskly 
with t in. play between it and the core, either add 
more battery power in the ah11pe of two or three 
cells instead of one, or add more wire to that already 
on tbe cores. It you wish to pmctically test your 
work as you go o.Jong. use the BllDle battery you 
intend employing to ring the bell when finished. 
J ~ will not sen ·e your purpose to use a bichromate 
bnuery in testing the strength nnd capubUities of 
an clectro-mal>net Intended to be' worked with 
~urrent from the Go.ssner bo.tlery, as the E.M.F. 
or the bichromate is much Wl{her than that of tbe 
Gnssner ,_and its intcrno.J reststtlnce is o.Jso much 
lower. f ou do not tell me how many cells you 
used in testing the mngnet nor how many you 
though t of using to work the bell, so I cannot ad\'ise 
you further now, but shall be pleased to do so at 
any other time if you need advice. I would advise 
you to get the numbers of WoRK mentioned above, 
and read the articles on .. Burglar ..Uarums," before 
writing to me ogo.in.-G. E. B. 

Mirror Paintt.Dg.-F. C. !LondonderTJI).-Tbe 
m irror or glass must be ~[ectly cleaned, either 
with soda and w11ter or we • acid 11nd w11ter, so 
that i ts surface m11y be, I1S it is termed, chemiclllly 
cleun, c11 re being taken, of course, thut the back of 
the window be not b\iured in the cleuuing process. 

· 'l'hc colours used 11re the ordinary oil colout-s, and 
tlte pointing is done precisely in the sume wa.y 
as pai11tiJ1" on canvas is done, with this ditference, 
that it is 110t possible to tmce tl1e design on to the 
~luss with 11ny gTellSy tracing paper. like the cor­
IJonised or curbonlc paper sold ror tracing designs 
o n to metal sur faces. It is far !Jcuer to trusL to 
the eye and P,llint from a carefully drown sketch 
or model. '1 he mo.st important thing i n mirror 
puioung is the medium, or the \'Chicle. which assists 
t he colours in adhcriDg to the surface of the 
glass. 'fhcro may bo many s uch mediums. 11nd 
uo doubt excellent ones, but the best I k now, with· 
out wishinlf to . putf anybody's wares, is thut sold 
U)' Lccheruer, llarbe & Co. under the name of 
•· ::iosi·crystallogruph," which is undoubtedly an 
cxceUont medium for the purpose. Besides this, 
i f any J'CI1der of \\"oRK tries m1rror puintin!(' with 
this medium and fails. or is dissuti:dled With his 
work, he has the satisfaction of knowing tltat 
tho medium mentioned abo,·e wil l not ~ \\·o.sted, 
b ut wiU ser,·e admirably as 11 m etlium tor paint· 
iltK on mettLI, wood, or china-in the 111tter case, 
llring with 11 very good glaze. I t is not ut ull pre­
j utlicial-in fact. tbc opposite-to the transparency 
ut the colour:~ used ; iL dries well and quickly, and 
the glass when tlni.shed may be dconcd like an 
nnpninted m irror. One of tbe secrets of success 
in mirror puinL!ng is the extruction of any supcr­
llcuul! oil with which the colours user! muy ha,·o 
loee:l ground up, uy squeezing them from lh,·lr tubes 
llt'lll on lo IJiottln)!·J>UIJCr ins tead ut o u to an ort.IJII..Lry 
t•ulctte; th it1 hut1 the e ffect of reiiiO\ Ill){ without 
tlilllcully uur excess or oil, and tl1e colvUI'!I utter 
t. tnnding awhile can bo mixed iu ti.Je usuul way on 
a palette. - H . J. L . J . .l\1. 

Rldd1es.-0Al'1DY R o r.LER.- You a.sk what i11 the 
ll. W .u. or Lilo wires used. 'l'ho IJook t•nti t lcd "The 
J·.n~lish \\'tre Uuu~e" te ll.s us that ~-{reaL vurlancc 
cxbts tHIIOIIIC the gauge~:~ at preSl·u~ iu U::IO; the 
tuunbcr::i tu.lj:u:eiiL to the knotchc, In one ~;uuge 
•li llc ri11g grcutly to ruu11y of those u n tho :.ut ne sized 
kuutchc:~ in other t;UU!;CS. ..r\ud !'o•\'I'I'Ul of theS4! 
tl ill'ercnt Jofliiii(CS nru k11own in tlith-rc111 tli:otrii;Ls 
u nder the uumo of U. \\'.U.'s (Uin niiiKhllm wiro 
guugo"'). 'l'hct·cCoro you will uullcr.~tuntl 1 hut 
lr 1 tell you whnt guu~Cc tile wire is thuL Is used 
ju thu sltop w111mco 1 guin my iuforlllullon, the 
du\IICCI:III I'O lhuL ill )'0111' distric ~ wit·c~O( thO S IUIIO 
.thiekneo:l would be k11owu by u11uther number. 
'l'lu: UUI hOr or the ubOVe·DICnliuiiCU bOOk gl\·ea 
over L\1 o tluzen c.l itl'ercnt guugcs. each vurylu,; in 
t~ume purth:ulurs from tlle remuindcr. nnd S)>t:nks 
ut mi:~tukcs ut·i.!ing from tbi:~ stut c ot thi111;:1. ln 
tnr rur·thcoruiu~r l•ttpcr;~ on wirewvrk. 1 shnlludOJIL 
a certain guUI(l', uccording to whit-h 1 .,hull II IIIIIUer 
t he ima~rlruu·r \1 lrt':l in my sketches. uud or which 
1 s hall gl\·o u clruwing iu order thu t uo mistake:~ 
mur url:,e. -J. :;. 

Re.coverlng :Bagatelle Table. - W . A . J.' . 
( W uulwi<·h). · llcl ull the old cloth olr uml clean 
t ilt' lwtl f a·vu1 n il t;rlt or dirt. ; ulso ckun 1 ho c up holC8 f."'' Ill i11 tho cii(J.i befor~ !JUllillg tho cloth 011. 
llwu luy t•lcJih un, nnd it Jt rs an <>puu tniJle- not. 
f uloliug glue 1 ho cloth ncrost~ ut the c11 tl. Let it 
•Jrr. u11d then 1 uck the cloth on. st retchiug IL as 
wuc h lll! lWl-j;ihlu; uuct whc11 the cl ut h I~ oo. tnko 
1.1 ~ukuifu 1111 cJ rut tho CUIJ holcl:l acro:IS, so thnt 
t hu cloth \\111 th·inl dow11 when lJUtling In thu 
c. npl>. ~liml 1 he CIIIJS nre lo"lt down JUl:lt lc ,·cl with 
l ht: dol h. .Uul If thu W urd iS IJIIIl UIUL folds Up, 
iL would bo 11.-. well to glue the cloth ou 1111 over, 
unll IJUI cups in In the IIUUle mu11ner ns the open 
.tuiJic. A ftcr this Ll done, put the c;ushion in with 
111null llruolot WtLitout. hcatl.a : clrh·e thcru through 
Llle cloth o f Clll!h.-0. E . 

Watoh and Clook Cleanlng.-F. A. (1/oxton, 
A'.).- \' ••u cur1110t do IJeuer th1111 ud vert lac in our 
<lhtUtJI "Hule uud .Exchanl{e" uolumn. 

PraoUoal :Book on Preaervea. - W. T. D. 
\·"llm,.rlftt). 1 knuw of uo BOpurato work on this sub­
J •·cl, I.. ut 11111111 rt:c:IJJea fur prtlller\' ing are given In 
(.;Wtt+~;l l'll " JJiutlu11ury or Cookery," prlcu 7&. Uci.-K. 
Turke~ Btone.- n . n. (Bel./o.Mtl.-You doubtless 

u~d tl.ls fo r flltllrpcnl ng tools. It seems hll(lOtiHible 
t ltu t )'uu cunrwl l(tl~ tWa 1n such o. to wn 11.8 Helfas~ 
lJ u11 t.wl lllllker 1 hure really hUll t he real article, 
k'lld t.u Mow:.!fty. ~. H l&!l ll_olborn, London, or to 
Jlucll, Tullt:ns~u Court .ttoaa, Loodoo, tor prioea. 

• 
• 
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Quarter Bone.power ~ne.-Foua AMA· 
TBURS.-:Uy laws 1 llSSume you mean the ordiDary 
ecoennics ot common enlri.nes. We will take .l\r8t 
the CllSe ot an engine ntnn1ng 1n ono direoUon only­
that is, without reversing gear. Say the ~-wheel 
is ~ turn in the direction of the arro\v A 1n the 
diagram, FJg. 1. Then the relative position ot the 
crank pin B. and ot the centre c, of the eocentrlc c. 
will be as shown, when the valve o is aet with tho 
edge nearest the ornnk pin open to a very smnll 
amount a, which is called the opening to lead. In 
a i horse-power engine this lead opeliiug a would 
not bo more than a full n in., or bare h in. In 
addition to the lead, the lap of the vo.Jve must bo 
det!lrmined be.fo're you can flx the distance b by 
whtoh the centre cor the eheave c is aet in 11d vo.nce 
of the centre ot the crank shaft E. The lap in your 
case may bo trom l f11. to n in., and its amount is 
determined by the trncUonal part ot the _pist~n·s 
travel at which you want to cut offstoom. Perhaps 
I bad better expleJn these two matters of lap and 
lead in C&Sft they may not be clear to some of our 
amateur friends. Note particularly the relati,·e 
positions of the piston F and valve o, Fig. 1. Hero 
the v11lve is open to lead a, and the piston 11' has just 
reached the saute end ot the cylinder o.nd la return­
ing in the direction of the 11rrow. But I1S the v11lvo 
h11d already opened before the piston reached the 
end of .the orlinder, th.is means that some steo.m 
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Quarter Horae-power Engine. Fig. 1.-Dla.gram 
of relation of Eccentric and Valve. Fig. a ­
Templet !or sotting Eccentric. Fig. 3.- Double 
Eccentric !or reverlling. 

was o.dmittcd lo lho clearnnce space b, ns the piston 
wa.~ ne11rly terminating its motion tow11rds thut. 
end. 'l'his small quo.ntiLy ot ate1un admltteol by thu 
lc11d or the vo.lve nets, therefore, na o. uun·cr or 
cushion in brlnl{iUI( the piston to rest 11nd provon r... 
lng shock. Looking now 11t the other end of t.hc 
\'ttlve, i~ is seen thnt Its edge cl ho.s O't'crla]Jp cd the 
edge or the port e so fnt· tho.t the port must havo 
been closed to the ndmlsslon of swam somo con­
sidero.blc time before the p!aton could ha Ye.' r eached 
Lho end b ot thu eyllndor. In a model engine it 
should cut olf nL a. bout i the stroke, or lest~ If tho 
boiler pressure Is high. Ur this early cut o1r the 
c:<pllnSi\'e action of the steam Is taken ndvuiii .I I(U 
or, nod the nctlon is easier Utnn it would bo If Sll'lll ll 
were ttdml tted rll(ht UIJ to tho end oC the pi:~llm 
st roko. 'I' he amount of lap Is estlmutod ns t ht• tlh. 
tance by which Lhe vo.lve covers tite edg-t.'s or thu 
ports when in ita middle position-that Is. whl'll thu 
control of the \'Ulve coincides with the cunu·e u or 
Ute pot·ts. Now adding the lnp, o.s just exJ>Inined. 
to the Je11d a in Fig. l , we got the dis ttLnce h tot· tho 
advance of tile centre cor tho eccentric ahco.,•o in 
rront of the centre of tbo crank ahn.fL E. 'J'hnt 
dlstanco Is measured on the clrclo o, which 
represents the eccentric circle whose diamc h.•r· Is 
equal to twice tbo tllrow ot the sheave c. C•JIIIII to 
twice the lap added to twice the width .Pf u llli!Um 
port., P.rovlded t.he valve opens the onOro JlMt to 
steum: So th.at. now you buve a ll the elcmcut:~ ot 
your gear, numely, the dlumot~ or the cccl'll ldc 
circle o. equal to the total tro.vel of the vulvo o. tho 
dlsta.nce of adv11nco lt., equal to the lap plus thu load 
meaauren on the eccentrlo clrole: and the distance h 
set otr plus 00, In 11dvunce of the crank pln n, with 
the valvejuat open to load In the near side. Dllreront 
people adopt dUferent metoda of eetting the shea vcs. 
A bout tbe simplest plan la to use a templet aome­
thing like Fig. 2. Tlien having set t11e valve open 
to lead a, o.e In ~'ig. 1, with the crank pin n In oxaot 
dead centree and the templet plun1b\ the llne A will 
lndlcat.e the angular 1)91lt1on of the sneuve. De fore 
p ln chinlr or trylniJ the abeave on, the engine Is 
broqbt into the euctlT oppoelt.e position and t.ho 
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posiUon ot the parts trstcd, nnd nnr cliscrcpn.ncyln 
the two positions altered by 11111\' i ll~-t the shca,·e or 
ollct•ing the rods. It your Clll{lne l!i wunted to run 
In the opposite direction to tlmt i11dicutcd by the 
art'OWS A iu Fig. 1, then tho centre of the abea,·e 
n1ust be plnced at i . H ~·ou 11rc t;ol n~e to tit it wllh 
reYersing geo.r. then Utero must bo two sheaves, 
olthot· se~nroto or cnst tog;ct her (F'il(. 3), whose 
centres ·wtll bent A nnd n. 'I' hen, nccoruinR" ttS t11o 
re\'Ot'$1Dg link is rui~cd Or lowered, Will OUC or th6 
other shcll\'C bo rc11derod opcruth·e.-J. 

Exhaustt.Dg Tins.- \\·. T. B. (Somn-sct).-I do 
no' know ot nuy muchinc supplied r,w this purpose. 
'fho exclusion ot air from pro\'l~ion tins when 
contuinin!{ liquid i:1 ett'cctcd hy raisint; the runtcnts 
to tbo botting point, nnd soldcrin~ the cttse up 
while it is fi lled up with ateum. whh;h pro,·eots 
the entrance of nir wWlo tho closin:; operation is 
perCormed.-F. C. 

Roplles to Questions. - S. R. (1\'ru.,-y).-You 
ahouhl b 1\\'C repented your questions. When you 
and othet· correspondents llmlnns wc rs to questions 
delayed, it would bo well Lo rl'J)Ont thu question, 
11nd thus a(fonl u clue 11:1 to whnL you urc referriDg 
to. 

Canvas Canoo.- ll. n. W. (Mtrn clu:stc,·).-You 
wunt to know whcllu.'l' the rihs cnn be IJuilt up. 
'l'his cnn . ccrtuinlr IJe tlom·. hut llll'y ou,;ht to be 
mudo a htth.• wider uml >~l·t·ewt•rl tor:cthcr. '!'hen 
take en re to ,;i\·c them :~ulllcll•nL I up : ' tmt l strongly 
recommend the n1cthotl l!how11 i11 1 he urticlc-that. 
is, SICUllling, which is \'CI'Y CIL~ily dunc.-J . fi. lo'. 

Gratntng.-llt' LTA.-A tno:st comprehensive 11nd 
roliublo work upon the urt of ilnitut ing woods ill 
now being puiJiishcd Ct•nm l\lmll'hester by Uto 
l>ecornth·o Art J oumul!l L'o .• Lilnitccl, 15, St. Ann 
::iu·eet. This is illns lrntell frotn sumples groiued 
by the best lh'in~ Hrit ish ~:miners. und reproduced 
in colour in u n•rr IIILISll'rly mnnncr. I ts price 
is two ~uineu.:~, bnt fudlitil-:1 ha,·o been otrcred to 
apprentices. etc .. to ncquh·o the work ut un easier 
rnte. Compnrcd with auch ~~ costly woa·k. my own 
pnpers on the subject. in \\'OHK nt·u but cll·mcutnry: 
after mastering tho lullet· you coulll tlum with 
ndntntagc procure the i\l ntwlw:~tcr book. The 
same source mh:hl help you ,.,. r cnl punels; but you 
woulll 110t wuiit 1 hem with the IJoo:.. l\lr own 
woods were venccrcd IJy tt professional fnend.­
Lo~uox D.:coHATulc. 

Calca.rlum.-H. J . 1\I. (Ptmbt·ol;c Docki.-This 
produc t i:. u wutcr pulnL or d istc m(>cr - n proparo..­
t ion of lime. "::ihop .. is scnrC'ely the placo for a 
d iscussion of the rclnti\·c merits of cnlcnriuut or 
nlnhnatine. 'l'hl' pruprit• tors or the former are 
.A. '1'. ~lorso & Co., .Su·uLrord. London. E.: their 
ncnrest br·nnch to you is ut l'cn·y Hond. St. 1\lichncl's, 
llristol. Culc:uium is now mndo in forty-oight. 
tints, llncl is SUJl))Orlccl by 1\ Sll'int; Of tcstimoniula. 
Acconling to the prOIJI'il•tot-s, it is "IIOII·JII)isonous, 
oolourle:iS, wasl\1\IJie. doe:-~ not rub otl',tlu rn IJic. cheap, 
nnd casilr used nnrl made rl'ltdy C01· use." .Aln· 
btiSI ino. us iL is now termtd, i:1 n protluct tJrepared 
ft·om gypsum, thnt hns Ion~& bceu IISl'd in Amcricn, 
but only lntelr mnde hrr•·· I ts , ·irtncs han~ already 
bee n cxp!ained in \\:UI!"· J\ S u :!IIIJ,titutt.' ~~r sizo 
und Whiling COIOUI' Jl IS 11 \'n)unblc 1\t'llUiSiliOil tO 
the country nt ln~e. whilst uo; 11 lltutct·iul tot· rellef 
d ecornt iou its cupu bilit irs ut·c cnot·nwus.-1-'. P. 
Pnlntlng.-l'ot·xTHYlt .\~.-.\s tho window faces 

11orth, aud therefore !o:l' ltl hut lil tic sunshine, 1 
l!houlcl ull vise-wcn• IL my ow11 clit•nt und job- a 
Wllt'lll lrcntment. The lH'XL '\nest ion is whnt cost 
will Lhcy t•un to. If from :C 0 to :CI.l Utey could 
h1wo n Jnpnnesu dculo- tltlf•k h'I'I'II·COll t\ und old 
gold- with woooll'n l'tl!lllbll\' e saauu; totnl height 
fa·out skirting, about :10 in .. hut thttt would depend 
UJ)On the design nml how it cut up. 'J'ho 11lUng 
mi~:rht then bo lltltlutl nnd tho l'Ornico nlso-thrcu 
cotlts nnd linttcd. us pet· l es:~ons in \\'ottl{, Vol. I., 
t.he colour bcinl> ~~ sofL snlt11on, or light tcrm-cotlt\ 
in tone with thu dndo. A tlnclo is a moro service­
nblo nnd Uli\'Rillllt;CUUS tl'l'IILIIIenL fur 1\ tlining· 
r t)Oill, nnd, if ot JnJ>. leuthcr. would )lnrlly furnish 
the room, nnd could IJe vuwish ecl iC dc:~iretl. In 
nnr ense. it woultl h1sL 11 ~o:t·eul 11111nbcr ot ycnn . 
'I' he J't't•euls of reces~ll'S n111:.t tHlt h11 \'e the dndo 
,·art·il'clncross the m : thoy 1111d I h arches should bo 
pallnll'ol nml left plnlu. or Sll'lll'llll'ol with su ltnblo 
t(,•;:•;;n uf tlnrkcr shndc. Fot· •~ 1'110111 Lhu height. 
yunmcution. bi'HS:! picture I'Oiht, m· inm ditLopuinLod 
'" mulch. s hould bo llxeLl Ullth•t• cuw iue, but no 
frieze. 'l'ho cornico cnn bo or thu·kc t· shndus or 
lt'l'rtl·COUII, wiLh other \>III'IS i11 sol't not·iltl IJine and 
olull gt'l'l'IIY jmll' lint:~. J'hcso coluurs, if mixed and 
ruTangctl \nth knowlctiKU nnd IIISlo, wlll mnke c. 
111<-o httt'nlonions combi1111tion. 'l 'ho ceiling could 
l.u• ··ither Lintetln warm ct·ctllll or n•ry light. snhuon. 
or JlR)lCred with a ceilin~~ desi)(n in these tints if 
tho " lutesL style ·• is des ired. 'l'hu wo01l work bo.d 
better bo terrn-cott11 shudes, light. )lnnols. n.s filling; 
clnrker stiles; punel mouldhtl:r.l at ill durkcr; t.he 
t•hamfet'!l or beatl g ilded, nnd nil vnrnisbcd, snve 
the .:oh I. It a little gold ct\n be used In the cornico 
on l'l'OIIIinent bctuls und bctweon tbo contrttSting 
tlutll, Lhc elfect. will nmply rc puy cost. As the 
lighting i:~ norU1, this kind ot colour sd1cme is lho 
ri"ht one. und it does not require nn nt·Ust to mnke 
it succos:<ful. I could Id vo you n dozen othtlr troat­
monts, but. they woulu require a KOOd coiourlst aud 
decorntur to pot·sonully conl.l·ol t.hom.-LoNDON 
}) I!: COlt.\ TOJt. 

Palnt.- F . l!. ( C.o11don).-Pnlnttor gurdcu wood· 
work is best mnuo with boiled llusceu oil , driers, 
and the pigment nccordlng to colour. F or whit.e1 take the bc:~t whllo lead (In pueto form). ndd nbout 
oue-twulfth po.rl weight or bulk of paslo or liquid. 
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drir~. thr n mix to Wl)tking t'onslstP.ncy with three 
p1uH llt•ilt>.l 011 to one part tnrpc utlne. 'fhls will 
do t\•r tlrsr or tot•co rHI cooling cqunlly well. For 
p~ll-~r,•cn tint. tho whltu l•t\int with tL little green 
~'K""'"'· purchased. it nble, In paste Corm also. 
For t1l~111e col.our. g!lll a lltt Le or each, or both, 
~!'t'llnhlllo:" to Lint tll•Strcd, of yellow ochre and burnt 
utnlwr. rcudy grmaml in oil. - F. P. 

Gold Leat.- J . L. (Oltl 1ht.f!'ort1l. - Since gold 
l<•llt it~ W!l' tl In n clozcn clltl'crcnt classes or work, 
giiCI .:(•tll'rully for ,t,•corlltivc purpoSe..'\ I have no 
lilt.' I\ what Jlllrl 1\-HIIIt pht~O ot the yroccas )'OU 
n •ft'r to. Tlr,, 1111thav o r hi. tor No. 5 , Vol I. of 
\\'oHK. will b11 n .iooal lnve!!tJUcnt for you, as a 
\IN(•tul r(sumc! of tbu tools, proce1:1s, etc., Is giYen 
thtrcin.- 1-'. 1'. 

Paint Monufacturera.- 0. :0.1., J:o>n. (Abercken· 
shirt). - l upJR'tHI a few very rc lil\ble makt.'rs who 
conhl pn•bt\lllr ~:~hip to \ 'OU ut low transit rntes :­
~torry, ::>mithson & l\o , llaukshll•. 'culscoa.tes. 
Hull: Hey wood, \'lurk &. C'o., Culealonlan W orks 
Yllu~laall Hood. l.i\'crpool: The Yorkshire Varnis h 
Co .. . LimitNI HiiX>n. Heme mbQr p1·ice ooun-ns 
quulitv in uJ! cu~et4, pnd thut no smttll tlll tUitities 
•·nn lt,• mor(l tulnlllhl~cou~:~ly tnu·a.:hm;ctl tban from 
rtrms m·llr home.-F. P. 

Mattr ess and Pollah.-J. K. IR r thnal Grcml 
-:rhe »l'rinb'S o r tho mattrt-ss can bo fus tencd down 
wuh tttnplet~ to the box bottom, or fi ~l'll in nny wny 
tbaL muy be mos t convonient to ~-oltrselr. Tie 
them on top In the us uru way. 1f ):Ou ure not ac­
qunintl·d wit h this ~et so111o friendly upholstere r to 
-1h'?w ~ou. ' l' he bes t stuttlng mntcrial is <·urled 
llUar. Any number uC deniers sut?ply it in tho neigh· 
ltourhoo\1 or Huthual (..;rcen. CUI'tl\ill Hond, Uld 
~tl't••·t. t:'tc. 'l'o ~et tho colour you wtan L for yonr 
'"'•:ruuullol , ~o o\'er tho work with weak wulnut 
>-tum. and use tl red polh;h ovt>r it. Tbt' red polish 
utny he maclo by putting u little Ri:;mnrck brown 
i n o rtlin'.'rY Fa·rnc h poli:;h. by this method Yllll J:et 
a goou rtch mtthu~onv colour\ which i:; fa a· s upel'ior 
to 1 ho horribl11 bl'ight red whach Is so often seen on 
t·oau ruon imitutiO!l mahoguny furniture. I n .-tead 
<•f tllhu~. or as tilling, use sjze. Do not oil l 'olish 
otherwasc as you lm,·e done before on your O\'er· 
tuuntd.- U. D. 

Stitches ln Upholatery.- J. H . B. (Pmdl1•tord. 
-'l'lw .. IIIY~terious pieces ot st riug " you found in 
the seat r ou were re-upholstering were no doubt 
what is <:Ill led the .. uack sti tl!hing.'' '1'hi'Y an;; 
nt'Ct:'Sl!t~ry 111 orde r to k l'op the luur oa· othe r s tutHng 
wcl1u~1 to tho edge of t he seat. 'l'ho !<t a·iu~ is pussed 
undor the tllcks nnd up through thl• stultlug in a 
slanting directio n. It ~tcbes some or the stulttn,g 
tLnd so-in conjunction with other rows or stitcheS 
-:Pulls an~ retains it won in tho cornt-rs. It is a. 
paLy you dad not more closely examine the stitching 
whe n rippi~g the :;cat, as you woultl then have htul 
u better nou on ot how to do the work than could be 
conveyed by mere written description. \"our trea.t­
mem or the oltl huir was dectdt'illy wrou~e. tt 
!:lhould not btwe been wush ed unlos!:l you Wt•ro ablo 
to re,nmke. The \'irtue ol hair u ~:~tulth~.~; material 
~on:.a sts in its beiuK spr ingy. 'l'l\is i!prin.:incss is 
!m parted to it br t wistinl{ it into rope, wllich. utter 
at . has been proll(' rly prcvured, is loosened. Wutcr 
"all effectually remu,·c the curl which is givcu to it 
hy bciug twistt-ll iuto rope, ami lea\'e the hair us 
tl~nd tuHl use.lc~ tui ww. would be for sturtlng. 
hcmaklng ha1r as not s u1table work for amateurs. 
und whcu you h tH·e any more send it to some good 
upholsterers, who will get wha~ is m•-:t•::!.."'l ry done 
f01: you by the people who supply tht>t•a with curled 
httu·. The charge will be a very 1111mll one· but 
unlt•ss the quuntity is largt>, you will 11nd it bette; 
to buy new hair, and {{e t the Yalue or ihe old 
ullowc~ Cor. lt you merely wish to get rid of dust 
mad 1l!rt, you can do so to a cer~ju extent by 
loosemng the old hair thoroughly: but whatever 
yo u tlo, do ~ot wash nor wet tbe balr. You can 
no w do notbmg ~o.restore the scat from Ita su nken 
aurl ft~bbr condttJon except by te·uphotsterlog i t 
IUld us1u~ fresh stuffing mate r ial.- D. D. 

Ruaty T~la.-~. L. (Hud(ler~.fttldl.- ~oYer 
kee~ stt•el or tron tools near steanl pipes. Nothu1g 
s~ot t of a bath could more etfoct.uauy rust lh~m. 
Gtvo the nt all plenty of sand-paper to tlloroughty 
clean the m. then keep them well oiled and a6ove 
all, thoroughly d..ry. ' 

Ohang e of Trade .- A COUNTRY lNQtllRER.­
You tel,l m~ very weU what you want, but 1 caunot 
~elp thanking tliM there is another aide to tho qut>s­
uon. lf >:OU apply for employment anywhere, the 
first questions put to you will be. What. can you do1 
To wbat work have you been accustonled l Surely 
you ought to gi ,.e some Idea of what :you can do 
best. As to. managing a planln.g maohfue. that is 
very ,kood if you have a 800<1. amou' ot Uaat. 
peculiar faculty for seeing faolt.a.. a..nd still man> 
lmporta~t·. seeltl8 the rem~: Do you poeaess 
any ability in metal- worlilDJr or maehine-tool 
sharpening! for to tnaftOQe a planing machine 
demancb a knowledge of ~~ cutters to a 
great nlcecy, lfDd setting &he eame (lt aeYeral) eo 
that the same duty is done bJ' all. If 7~11 only mean 
to wait upon a planing m.aohinel w~ea.y"Don'\." 
as Pum.\ ~!lln answer to quite anotller question. 
In my ignorance of conotr7 Ufe 1 had though' u 
moet excell~nt for the ww,kmaa. 1 had pleta:red 
the younl( l·urpenter repalrWc almoet every wooden 
article used in the cou.otey. I had imagined he 
would be employed ln makJng new 1lttinga. when 
required, not only on the farm. but for the dairy 
and the homestead. Were I to be in your plaC41 1 
8hould see to lt tbat I could repair or make a wbeel· 
barrow or a Ylllage cart. I ahoold mate ltUoheo 

• 

SHOP, ETC. 

tables, try my band at doora and S&lbes, and try 
boxes. tool·cbeat.a, etc., for my own lllJe, lt not gootl 
onough to obarge full prices for, und try to avntl 
myselr of e\•e ry opportunity thnt olfered itself. It 
is mauitest that 1t ill not pot181ble to toll you wbnt 
you ought to get in Gl~w for your ecr~lces. the 
value or which may be eJther great or small; but 
m1 1\d\'loo la to 680bew all unknown pL'Ople who 
ask for hnprovera, eapeoially those who hn\'o some 
patent or other epeoiaUty: they usually keep the 
young hao4 to one thing to their proftt, but to h1a 
lOll& Go in for variety, never mind the work being 
& little beyond you; but irJou always do your beat 
~_ou will not be blamed eon1etimee you fail­
D . A. B. 

Cement for Ct.tena.-AQOA.- You bad better 
take out your glass, clean up the work, and reglaze 
the aquarium, using a cement as follows :-To lib. 
of puttf add i lb. red lead. work it togetber with 
eunloientgold aize to formasortmnss-ltsllould leave 
a clean band without etir.king. Smear the edge of 
eaoh Jlioco of glass with gold sltle where the cement 
wUI btwo to touch· to ensure contact press tbe 
glass well home, and do nor. uso more cement than 
nccessnry, and only just tmough Inside the corners 
to mnko a neat joint: wben dry and hard, giYe 
two coats Inside o! oopal Yarnlsb. If your frime 
nnd glass arc stl'Ong enough this will be all rlgbt.­
C. 1\l. W. 

Annealin g Zino. e t c .- A. \V, R. (London, W.C.) 
-Thoro is ' ·•• way tbllt will rouder zlno permu.oently 
soft, and nt the same time enable it to retain its 
other qu.llith:s. Zinc works bes t at about tbe tom· 
peruture or bo iling water ; any great heat renders it 
rotten, us you havo Cound br. experience. You 
have used too stout. a _gu.uge or~ no for your crosses· 
No. 12 is whut is usod mostly for roo.fing pu~g~es; 
1 use No. 10 for ncarlv all crosses and wrca lt 
over 20 in. tome. use N'o. 11, whiob is strong enough 
for anythinJ:. For your fe ncing masks, If you want 
to use biudmg wire, wby trouble to tln it when you 
<'an c~\.Silf 1-~L it nlready tinned vory cheaply l Try 
H11rra.son s. m one or lho streets leading out of Drury 
Lane, close by you, or Henry Pinder, Drury Lane, 
where you ca n ge t anything in the me U\1 or wire 
li11c. I 1 hink it. wiU btl best to solder ttfter blndinft 
Hcsin il:l the flux for lead if you want to dip it ui 
thnt met t~l. but it must be got bright and clean 
~fore djppin~ by moans of pickling and scouring. 
I he glum~ of the woodwork seems a very simple 
matter. \ ou ha,·e fai led through using bad g lue 
or uot ~o r tin~ i t hot enough. 'l'ry Le Pt,~o·s Hquld 
glue. Gl~e the pieces, place them in pos1tlon, and 
luy a WCIJ.:ht on them for twenty-four hours and 
they will stand any reasonable strain.- H. A. ' 

lli. - Q OES CIOXS SUBi\li'M'ED TO CORRESPOxpK.'<TS. 

Coloured 'Pa ttern• on Canvas. - 1'o Po 
writes:-" Will readers please say bow I can stain 
or otherwise fix pe rmanently coloured patterns on 
canvas. suitable for bammock. ob&i.rs, etc. and in 
lengths. say, of th.reo-quartert to a yard and a half 1 
Uf course tbey are wanted to stand wear well. and, 
preferably, put on with stencil patterns or some 
Mnch mechanical proot'ss, for lac k. of sk.lU ln free· 
hand drawing or painting. Particulars as to 
t•olours, medium-in fact, tlle whole proceaa would 
~m:utly oblige. Only a tow at a 'ime rt~qulred, and 
111 as economical a way us may be." 
Wor~ l'an·liiOUD.ter . - -A. HANDICRAll"l'S­

W 0 3oiAX \vrat.cs :-" 1 shall be gTeafly obUged if any 
reader could give me the addiea of a workln~r fan­
mounter." 

Rasor Settmg.- J. 0. IPlvmouth) o.sks for the 
best. directions for setting razors. IThero is a. 
cutting air about this quer\". but, withl\1. it would 
be an aid to J. C. and thousands of fellow workmen 
"to be up to " a keen edge that would hurl destruc. 
tlon at hirsuteness.] • ·. 
~alebone.-B. C. ( llfaid~tont ) will be obliged 

to any reader w\lo will inform him where to obtain 
wh.Uebone such M is used to make collapsible land­
ing rings. as sold in the fishing-tackle s bope. 

Bunting Water Pt~.-GLASOOW writes·­
"Being a suft'cror from water pipes bllrstlng durl;,g 
the night. owing to the great Increase of pressure 
fro01 the main s uppl{, would some o! your readl'rs 
kindly inform me I they kno w of any regulator 
thllt can be attached to the pipes so as to prevent 
this great st.ruiu J " 

I\T,-QUESTlO:"'S ANSW~RlllD 8V COMRESPO:"'DENTS. 

Gla .. Calcnlat or.- J . F . :U. (('odscrll) W!'ites in 
reply to G . .M. (Clapham) (see page 45i, Yol. U.) 
that. he bus ~ glass cttlculator for :<ale. (J • . F. )1. 
should ad ' ' crtts e full particulars iu our chenp .. Sule 
aud Exchan~e • coluutn. ) 
~ork-euU1u-r lliiBohlne.- OsE rx Til E T n \DE 

Wl'ltn to J\8 l so ill l:ll' £ OllSUI (see ))lll{e 501 or 
WORK): "You can !(l't ' ' machine to cut cork into 
strips or auy lt'ugth rrorn i\lr. J. Lowmw1, cork 
cutter. Albany Hoad, Ctuuberwell." 

V .-BJUEY A CK::"OW LX OOlout.:I/1'9-

Qu•t~looa h:.Yt' lll'en ~c. IV•'\! frtont I he t oll•>wlnc rorn~f'Oll· 
ckot.l. s ud aJ\iWCr~ u o ly &Wfl lt fl'tll." t' ln $ tt tll.'. tq •vn "lilcla l ltt•r., 
l •l(fe&~ r·r~t<lll•re :- ll \U : 1". ~1\l ,\ •• [(..,-.,.., .,., : lt. lt. y . (' 'ttlt<td ct l. 

X. .. ~, ; l'. J". 1,. CL r ttCVUif"llt'i; U. t.'. t l-:•f , ttbffTrJh l• A. \Y Ll• 
! Pm/a); 0VJCIIHII"U; • I ' KTlCII'; llAT IIO~ US : • A~;u: • u~ 
L&AilSIIll: J . " n. t Arlt...-uap • : T . o. 1'.; .'\ ~CB>IC11181':K; 
llU'ITY: Ot.u TJ..-ro:o~us: UJ'Til·-::<: lt. D. t..: a/.tr"JK"'II· 
A. J . S. \ B u m i"CCII.<•mJ ; llltU:<II" ItU : lt 0. 11 . JIJultft,.m/ ; 
":· ll. l'l . tl'llck•""!'"'"'; A 'I Ut.o "l:U~CiliiUt< : !.:. H. 1:. t i::I!J, 
(Urll(ll; W . 8 . ( I o-r k l ; .'\ . !". I ,.;nr/lltiJ 1; 0 . T. ( f .'/1(1//i<lm / ; J . M . 
\ Ue&evpl; C. lll. H . \TUIC~JJhnrt• •. 114SUY )1 .\S ; .J'OI. I~II: 
~· M . R . l lAnt<loN, E.C I; J lS. (Lvuth • ; If. )I B. 1 11 ••4r/f•IIIJ: 
GILT: JACit V P .&.L.L TlllAOitl ; F . 8 . W . \ Wvl...,..-u , ,ptv•ll· 
8. P'. (atrk.ctaA~all) ; ll. A . ( .C.UU . .,., Jr.) ; BILUJS a : l,lll a &J!!T : 
l.IIP&O'I'IA. ' 

Trade ~ote. 

A DISPLAY of seamless oopper tubaa anc1 crlia4 
or all aizes up to 18 in. tn diameter ~ • 
on , ;ew at 66. Queeb Victoria Street. 1£ la~ 
tubes aJ·e wade by Elmol'O's Patent c · .. _ 
pos1tlng Co., Limited, o.t London and t.:::. De. 
present the Com})uny's plant laid down la ea A~ 
ot tunalng out ftve tons per week, and thla 1a = 
increased to a Jltteen tons capacity. Tbe speclmeu 
on view range (rom threads which hAve beea 
pnssed cold through dies or ~ in ln diame 
d.ra wn down from sptrnJly.out sectlona to this dim':' 
s0to~ 1 up to pipes 18 In. in diameter and a tt. 1:1;. 

f U\e thread, 40 mUes in length go to the • 
nnd it looks liko a bunch of hair : whUe thf!~ 
slto~vn are a. i in. tbick, though the thickness al:'; 
be m orca.sod to nny desired extent. When it la 
undors,topd that these results are achieved dlreot 
from ChJU bars. without any annealing wbate•er: 
and therefore wlthont ~tny detriment ~ 
from this operation, some Idea will be formQd cl 
the pua·lty. S pecimens have been exhibited thu 
had been treated very soverely, yet no hana 
had been done to the metal. It was a..s bom~ueo. 
u . betoro it ~''as tou~hed. The lnYenUon aCQC~~Do 
pUshes all this by ruiminatlng the foreign matter 
always round with copper in .it8 usual form. 
Amongst tbe branches of tmde tbe prooeea wlU 
be likely to affcot, we Jlnd mentioned- belld• 
st.eam plpe_s- torpcd? dlschnrgo cylinders, hiP­
pressure atr reaen•otrs. caliL'O. printing rouen., 
weldlei:IS pans, and high conductivity copper win,; 
:r'he ~more tubes are deposited at tbe mte of • a 
1n thickness per week. of 1~ hours, or 6 lbe. Jllr 
squaro foot of surface. The process by which thq 
aro produced ditl'crs only in one respect f:rom tbM 
hitherto followed in the elec~platina' of rollers · 
tor calico-printing machines. 1'be au.rrace of U. 
coppe r Is cominuously burnished by u ap&e 
the whole time. nnd as rapidly as tbe partfelel 
of coppe r are formed they are rubbed and maUell 
into those beneath and beside them, tbua [or'IJI1M 
a fibrous plate or perfectly unifor m structure aaa 
great strougth. So closely a.re the particlee iD­
terlaced that the specific gravity is increued UAdl • 
a plate ~ in: thick weighs 6 lba. to the aquare foot. 
The materinl bo.s a telisfle strength ot :!6 tons ~ 
squnro inch. with an extension or 20 per oent. la 
breaking, and has ~berelore a bout double the 
strength of ordinury copper tubes. 

W ORK 
(f publltAed cat La Belle &lwt'j~Qf, Lud{lllte 11111, LoU4II, tl 

I o'clock_, ll'ednudnJI Mornmg,altdthould b.olllol•~~'"''" 

ochcrl tllrOM(IbwJ tA. VHtt~ /iUirJQDta M Jo'rldtiJ!.U 1.111 ,..... 

SALE AND EXCHANO& 
Belt's Patent Enamelled Ad h esive WaUr• 

JJroof AclYertl.ain g P a per Letters a.nd ~'~A.,_ 
tu all colours and mu. Best and chea~t. LI!Mnlta.~ 

zo agen ts. Sample s hee:s, &ro~ais. F .tctory, 171 Art~ 
Srreer, London, \V .C. lzl 

Too la. Tools, Tools.- The cheapest house ill &M 
trade for ~nclishaud American roolsis i..t ~ r's, m, Hacblf 
Road, London, E. Se.nd suunp for reduced prke list. [4 a 

Vlotor Cycle Co., Grimsby, sell Mail Can Wbeds. [• • 

Jouaera' T ool Ltat free. . - BooTu llaoTllllllt 
Dublin. (6 • 

J'retwork. Carvlnct, BraaJ, Leather, ••4 
Poker Work .. -Spc:c:iahty rn orna menred ivonoe. for 
p:Unting. lllu<tr:ued C:ualogou of tools, Soo IUosua.uoalt 
6d.- HARG IUI B ROS., Se.hle1 Yorlts. l7 • 

Amateur En.alDeerlng.-FLvaasc, 63, Stirliac 
Srreel, GIMgow. 19• 

Paper L etters. Rubber Stampe, eto.-Ac-*1 
ahould a pply for samples (freel.-WJLLCOX Bab'rii.IC ... 
172, lllackfrurs Road, LDodon. S.E . I•• 

Chea'P Lots of De.Spa.-1~ Fretwork (<ptcia&IY1t 
100 d iltu (IJst se»>n's), 100 C~[v•ng, 100 Rc:_po~ (Ill 
full ~ize), 100 Cake-lculft . .3co 1 urorng, 400 Sreocds. ,., 
Sbidd~ and Mooognms. uch pach r, 1S. 100 D~an 
Stencils, 6o la rge !>heelS, n. 6d. All posta~:e free. Lists Jal 
n-.-F. COUL ntARO. T errace l.:oad , Bouroemourh. bl 

Elllptloal Chuck. as p:age 46!. Wou.-l~su~ 
demand exists, BRITANNIA Co. , Colchester, w~ su

1
pp&, 

parts, either rough or n>achined, at a moderate pncL u a 

On .H&rd Solde rlDg.-A useful work i!411ed llr 
C II A RI.&:S E. t<osx, JeweHer, Bohon. With u.mpleofsoJ~a 

·~· 6d. 
Complete Outfit for l!lak1DJ K~ fto ... 

~·JJ~l- ; ~mnted in•truction•: re:Wy for .Ut.swii ~ 
(;arnaxc: p:ud, IS. 9(.1. P.orticulars or 1.500 prut ~c.­
l ions free to a ll pure ha~ No fees.-" Work r a 
PHOTO N ovi!L TY Co., Alv:aston, Derby. 

13 

Model Engine Cutin ... -lllostrated Caca~ae. 
4d.; Scr1:w~ o.ml Hol" : list, sump.-STti'FtS .t Co., ·r.~ 
cssc:x Rood, Lootlon, N. 

Splendid Vtoltn for di.s.,osal ; owner ha~.: 
further use ror it : bcnuaiful mellow .,owerfw =· ~ 
class instrumc:ut ; pc:rCect condi tion ; b:u'b.lot. RJre 
mounted ~•w, 5~. rotor. A~pl tj'S. 6d. for 1 Hill Sa -
bargain. Worth much more. W. DE.&OlS, 34 jii 
I pSwich. 
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W ork- November 8, 1800.) \ A DVERTISEMENTS. 555 
MELliUISli'S No. 735 PATENT "W"ATKINSON & LONSDALE. 

CoMBINED CARVINO AND WoRK BENCH CABINET. m~ 0 00 
0 Fitted with WARRANTED TOOLS, preciselY the same as we supp!y 

t o Practical Workmen. From £7 l Oa. 
W RI T E FO R P RICE LI STS ]j£fi({ C fron~ IJas . ., Wuotl , ~tain~d a mL P oli41ted. JJ'a l nt,t, a n d can 

be mad e to lltt n uon i.se •u ith a l tJI F"rnitu re. 
M ANUFACTURERS OF ve>g 

AWARDED 

for 

EXCELLENCE 

of 

TOO LS. 

-

. . . 

-· 
--

BR ONZE 

MEDAL, 

1 88 -1. 

GOLD 
• 
ME DAL, 

18 90. 

00 

~ NEW BRIGGA'TE. L.EE DK 

FRETWORK PATTERNS. 
FRJ;T\\'01~ KC:RS " lto 'l'l"'·ci~oe For , H "''' 

n-..-s.;:ns shouM wutc (or • ur C;:aU}-.),.!Ul! of 
nc:u l)' 4 00 Pat te rns, Oldtnutctl to Le ~he 
l..c" an the Tr:trle. C.at31ut:uc M.Ut po!tt free 
on rcccirt of 4d .. st>mps. L i.t or 1 ools and 
)latcra;ali is :tlsu ''ncluscd . 

BOOTH BROT H ERS, 
TO O L MA K E R S, 

DUB LIN'. 

For Christ1nas Decoration ! ! 

USE • 

UDSON'S 
I QUID 

6d., Is., and 5s. 
p e:.- Bottle . 

• 

OLD -
<RE .A. DV 1v.l: I .:X E D ). 

SOLE MAN U FACTURERS, 

SEi\D FOR Ol:R I LLi.:STRATED LISTS, POST F REE. 
DANIEL JUDSON & SON, L IM IT ED. 

SOUTHWARK, L ONDON, S.E . RD- 1Yf:E LHUISH & SONS) 
!iH , t!fti, S 7, FNh·•· l .... auc, J"'O~DON. 

ESTA UI.IS III£1l 18tH. 

BIR~BECH:. E.A.N~, 
Southnmpton Bwld ing~. Chancon· Lane. London. 

TH REE per CE:-IT. I ~TEREST allowed on DE­
J'(J~ IT !:>, repaya ble on deona• ·•l. 

TWO f.< r CENT. INTEREST ··n CU RRENT 
ACCOUNTS calcul:lted on the mini on um month ly b.ol:uoces, 
when not t!r:nvn below .(, ovo. 

ST (JC KS, S HARES, a nd AN~UITI ES Purclased 
:m d Sold. 

HOW TO PURCHA SE A H OUSE FUR 'L WO 
t,U I:-oL'.S I'~R ~1 0:-.'T II nr A I'I.IJT OF LAND F Oil 
1·1\'E S lll :. l.l :-.;(,!, /'1·1( MnS 'IIf. '"th muncdlote pos­

,c~'lon AI•Ph a t the L•tli1.c ut ohc IJIIO...t!EU- I· KcciiOLD LA:-IU 
~O( rE rv. ;)' :-.h~,·e. 

The IJIR;.;Br:C K AL ~IA:'\ACK, ,..,th full particulo rs, po" free 
ou..&pphc.auvu. Fl< A ;\ (" J~ J<A\ l·.:"s,:n.•.JFT. )bn.-Jr:er. 

A COMPLETE NOVEL, 
I> V 

FLORENCE WARDEN 
(Author of" The llousr· on the .1/arsh ," &c. ), 

ENTITL F.D 

' 'M i ssing a Young G ir l ," 
FU LLY I LLUSTRATE D, a ppe<1rs io 

Cassell's 

Illustrated Almanac 
and Companion for 1891, 

NOW RE ADY , price 6d. 

Tl.is year's i ~:.uc crm~i"h of !)(; pa(Jes, and 
Ll!nlain., p:~ stit..ul.tr- with l'ortraits of the Cham­
pions of t he Yoar in \':t rious Sports and 
l'a 1 1 mc~, tugct hcr with a record of their achieve-

r 
r.A • JtLL &. CtJ:I·I·At:v. LtM 11 1!1J, LurlgnJ~ fli/1, Loruloll. 

I mportan t to D e c.,r a · 
tors . - "TI•NCILS.- I UO Work· 
ins.t St cnc:•l~ fo r t OS. 6d. Full· 
!'-tfcd for d ;uloes, friezes. p:-mel .. . 
b , rdet·'\, pilasre-r~. co r ner ... . 
b reaks. etc. J! xcellc nt tle~i~n~ 
:uti~tic, well drawn. Un c:trl ridJ,!'e 
~vcr. rc3dy fo r cu t inJ:. r .JO <Jaf .. 
tereut dcsi~ns !le nt free b)' post 
on receip t of l,O!tt.11 Order fur 
t ,..,6d, 1 he S tencils nre loclocved 
tv be the best v.duc e ver otTcrefl 
t he tr.1c1c. Send ti), fo r h;!.mplc 
sh-.:e t of Oriu-in;al DesiJ:n<. Tlurc y 
~ •·.us ' e xperience.- \\'JL L.' AM 
J) \\'ISO:"\, Art Dccnr:uo r, De· 
~i;.:ncr. :.uti Ste nc il C uller, ' -'• 
La r~hfi elll Srrc:et. !>.uhn!'tnn. r I ~ 

Post Free on application. 

Cassell 's 
Complete 
Catalogue. 

THE 

FOL 

Consisting of pnctical Illustrated Manuals ~pecially pre­
pa red for studen ts of the Polytechnic Institute, Regent 

Street, London, and suita ble for the U se of all S tudents . 

Elementary Chem istry for Scien ce 
Schools and Classes. By R ona RT A \ ' Ev W A Ro. 

128 pp., crown 8vo, cloth, I S . 6d. 

Forty L essons in Carpentry W or k ­
shop Practice. By CHARLES F. ;\I n o.:u Ft.r. 
Revised by GKo RGI:: CA~II' ION P o PE . • ~· 

Practical P lane and Solid Geom etry, 
including Graphic Arithmetic. Vvl. I. 

E lement:uy Stag e . By Prof. H ESR V J. St•OON ER, 

C.E., F .G.S. 3s. 

For ty L essons in Engineering Work­
sh op Practice. By C. F. MITCIIELL and E . G. 
D A\'I!Y. Revised by]. R OGERS, M .A.S. E. 1s. 6d. 

The Polytechnic T echnical Scales. 
Ten Scales prln to:d on card, in Ca>e, t s. 

C ASS&LL & C:OMI•ANY, LIMITE D, Ludrn tt H ill, London. 

• 

For Sunday and 
General Reading. 

N OJV REA.Dr·, price {j(l. 
The F I RST P ART 

of t h e N E W V OLUME of 

UIVER. 
B eing the 

NOVEMBER PART. 

" T H E QU IVER is an A m azing 
Sixpennywor t h ; th e illustrations a r e 
so good, and t he style is s o fresh and 
a ttractive , combin ing solid in struc­
t ion w i th much t hat is en t ertaining 
·and b right."- Tlu Roe/:. 

" There a r e sever al c om plete 
stories in THE QU IVER b etter w orth 
a guinea and a h alf th an m any for 
which t h at sum is ch argAd ; an d th er e 
is a mass o f varied r eadin g of the 
highest p ossible character."- Sunday 
SdJool J i 'm<s. 

"THE QUIVER is the B es t Maga­
zine d evoted to Sunday r eading."­
Saturd.ly R .:vitw, 

CASSE LL & COMPANY, L IM ITEl>, L ml,t:nt.: Hill, 
Lrt~don i arul nil lJocJksdlcn. 

• 

• 
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