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A.. SEUI-OO'J'UIC JlUSIC CABINET: 
HOW 'J'O ~L\. 1\B IT. 

lJY JOUN' W. UA!tfJr\NO. 

- -..--·-
EvF.nY one who ltaf' rxpcricncecl the diflleulty 
of finding nny pnrt.il:ulat· picre of music <:>t· 
unncC C1\' song that may hn VC born the toptC 
of convcr:-;atioll or the !;nbject of a. _rC{)uest t~ 
plny, mw;t ha vo eo,nclu~lcd tlta.t. ms~ea.tl ol 
pihng up n. heap ol mnstc l'hcct.s 10 dtrc con­
fusion it would be an inlinite improvement 
to l!.-; tn.L l i::;h and preserve n sy!-11 cm whereby 
any .. jvcn pil·cc rt~ultl be instantly found. 

;l'l~o merest rcllcetion will show tha.t some 
t'l'l·cptaclu which would permit of clnssifica.­
t ion, ns well as preserve t.hc n~nsic clenn nnd 
intnct. nlonc fnltils these reqturcmcnts. And 
hl't'U i;t pn.~sing let us record t.hc unfit.uess of 
the onlmary paper upon whieh mu~ic is 
printed to wtthstand ordinary wear and 
tcnr, owing to its wnnt of lihre. 

'fhe first govern ing consideration in plan­
ning n cnbiuet to lwld mn!:'ic must of course 
Le the exact ~ize of sheet music, nud the 
space that it will occupy in bulk. Now the 
l\\'l'rn,qo size is found to ue very nearly 14 ~ 
l.y 10!, in. ; nnfl experiment will show thn.t 
" ;hilst some edition~ con tain 4, others G, 8, or 
1 o, and some even 12 pages, that the average 
lltunber of pieces lnid one llpon the other is 
about 30 to one inrh in he1ght. The next 
pnint to think about is ]tow to classify the 
ditferent sorts of music-as, one, sacred 
lllnsic, wnltze~, other dances, songs, opcrntic 
music, piecrH; or, if preferred, two, sacred 
songs, sacred pieces. waltzes, polkas and ma­
zurkns, quadrilles. gn.vottes, and other pieces, 
comic songs, sen timent:\} songs, &c., or any 
alternative classification, accord ing to the 
l'Xigencies of indivi<lun.l preference and the 
}Jrepondernncc of nny pnrticnlnt· sorts. 

Hy far the most convenient way of keeping 
music is to ma.kc a series of trnys of the 
a.bove size in which to lay the pieces ono 
f~bove the other-each tmy de,·oted to some 
specific class, with t.hc ~cneric name on the 
front conspicuously painted on a. slip of 
ivory or even wri tten on n. slip of paper 
)lasLed on n.ml varnished. 

These trays may be made- according to 
the taste of the individual or the faciliti es 
ltc or she posgesse ·-of millboard covered 
wit.h cloth with flaps similar to tho cases 
u:-:cd in the mu::;itscllers' ~hops which keep 
the music free from <ln!:'t·, or of light bard 
wood such ns llHthognny or walnut, dove­
tailed together and polished, either with or 
without fla.ps to exclude <lust. 

Thus amateur bookbinders, apprentices to 
1Ji1Hling, or those who have reln.tives in these 
or 1-iimilar branches, can more readily carry 
out our first sugge~tion; whilst amateur 
ntbinet-makers, carvers and gildcrs, or other 
workers in wood, can select wood as their 
Jllclre convenient matcri:tl. 

In nny case, the outer receptacle for re­
reiving the tru.ys must be, as it is an n.rticle 
uf fumiturc, ei ther of wood or its alterna­
t.i vc papicr-mftclu!. 

'fll is opens up n.n enormous field for origi­
tw lity of dcsign-e\'cry concei va.blc st.ylc may 
1 w cntployecl, cvet·y combination of finish 
called mto reqnisitton. Our province, how­
•• vcr, is merely to indicn.tc what we may terin 
11J u base or const.ntcLion, and to suggest 
irlca.'l, lcn.vin,q to out· renders tho option of 
c ·n rryin~; out their own deduced plans 
t.ltt·n:from, n1Hl to :stimuln.te them to strike 
\lilt fresh dcxigns on our skeleton models. 
Nor clo we confine those who wish for oven 
grcaLer ingenuity and originality t.han this 
t o nur vicwH, Hincc we believe thnt the mere 
intcrcltango of ideas is often, nay generally, 

"productive of wit in others/' as our great 
and venern.ted Shakespeare says. 

To those who aro too immersed in other 
affairs, who nrc' too you?g and inexp~rienced, 
we feel we are fulfilhng our self-Imposed 
duty in giving n. comparatively easy design 
to cnrry out, suitable rather for the music­
room, the school-room or library, reserving 
for another nrticlc the treatmen t of design 
snitll.b lc for drawing-rooms in the "Queen 
Anne 11 style. 

Our illustrn.tion shows a sido elevation, 
n. front elcvntion, nnd n. section of a semi­
Gothic ca.hinct, severe in its simplicity, 
which may be easily cnrried out by nny ono 
who can use cn.rrenters' tools, at a minimum 
cost for materia ; the more aspiring may go 
to tho expense of walnut, brown oak, maho­
gany, or even rosewood; whilst those whose 
self-restraint empowers them to content 
themselves with plain deal-stained,ebonised 
or even painted- may do so, and thus ccono­
mi~o sufficiently to carry out other projects 
suggested in WORK, reaping twice the 
pleasure and double the self-improvement 
they would secure in lavishing upon ono 
only of our suggestions nll their spare cash 
nnd ln.bour. 

The upper part of our design shows the 
music cabinet proper, 1ut as it would be 
extremely inconvenient to place it on the 
floor, as well as giving a very insignificant 
n pvcn.rnnce to it as a. piece of furniture, '"'e 
place it on a stand or pedestal, utilised ns a 
sort of cupboard for "bound-up" music, 
fitted with a shelf. There are now-a-days 
several vn.lunblc althou~h cheap forms of 
music of smaller dimensiOns than ordinary 
sheet music, printed from type instead of 
plates, such as the .:lfusical Bud,qet and 
others, and another size termed "Dijon." 
'fo provide for these odd sizes-between the 
upper parts of our cabinet and the lower, or 
pcdesta.l portion- we place a drawer into 
which these publications can be put, as also 
n.ny MSS. sheets (which are invariably 
smaller tbn.n printed plates, averaging l~in. 
by S~in.). Students' ruu~ie-slates. and penci}s 
may also find a convement restmg-place m 
this drawer. This breaks the elevation into 
two distinct portions, the drawer symmetri­
cally forming a parallel to the plinth of the 
lower half, giving coherence to the design. 

Any second storey, so to speak, of any 
construction, should be, of course, not so high 
as the first storey, but as the most important 
consideration as to height is governed. by 
the second storey-i.e., the tray-holder-we 
must now decide the height of the upper 
portion, which should bo made separately so 
as to lift off the pedestal, being much more 
portable than if made in one piece. By 
making it separate we are enabled to make 
the lower portion wider, and thus add to the 
gcneml symmetry of the whole, which might 
otherwise give an appearance of greatly 
excessive height accompanied by narrowness. 

I•'rame up two frames of 3 in. by 1 in. stuff 
for styles, nnd 4t in. top ra_ils, w~th 3 in. 
bottom rails, all grooved .; m., t m. deep, 
also l in. thick. 

Before gluing, make two panels1 diagonal t in. matched boarding, rebated t m. to Jiush 
n.t back, so that when in place they m!l-Y 
finish .?, in. at revenl. Stop-chamfer 1 m . 
short of styles and . rails, ex~ept . at top, 
which as shown in side elevatiOn, IS to be 
cn.rved to a four-centre arch, taking care 
that the joint of the second board from the 
bottom of the panel bisects the angle of the 
lower back corner of tho frame exactly; the 
rest will follow if the drawings-~hich are 
ura.wn to 1~ in. scale, that is one-et~hth full 
size-are carefully enlarged to full sue. 

Then proceed to frame up similarly two 
other frames for the pedestal :Jl by 1 in 
strles, ~op rail 3~ in. by 1 in.: bOttom rail 
4 m. 1 m. Note that t.he styles should be 
lc~t ~ inches longer than where the lowe1• rails low~r edge comes, so as to afford fixing 
for the ph nth, and allowing the mortise to be 
of the ~ull depth of lo~er rail (or if preferred 
made wto two mortises) to give supcrim· strcnr•th. 

'l'hf.'5 remark al!;o applies to the frameR or 
the upper portion, as the "orm1.1" drop int-o 
~he upper part of t~e {1Cdestal,so as to retain 
It when so placed m 1ts intended position 
the upper mortises in both should be gaugec[ 
at least an inch Lelow the upper ends of the 
styles, so that the "orms" may be sawn off 
flush (see dotted lines in section). Instead 
of lea,·in~ the panel so Ion~ in ~h~ upper part 
nnd ntakmg the drawer nn md1stmct portion 
of it (see b b and dd:) the 11 orms" may be 
left 5 in. longer and the panel be mnde 6 in. 
shorter, n.s is done in the drawing~, and a sub­
plinth planted on them ~ in. in thickness. 
The " orms 11 at top of tacll, may, instead of 
beint; sa. wn on· flush, extend ad vanto.geously 
one inch nho~e the top edge of rail to allow 
of the moulds being planted on the rails' top 
edges, instead of their faces, thus ~iving 
double strength and concealing the jomt so 
made (see dotted lines in elevations), but the 
moulds must then be of conrse 1 in. bronder, 
and be recessed opposite the "orms" 1 in. 
back. Next make the frame for the top 
of the pedestal, which shou.lrl be of inch 
stun· 2 in. broad, to allow of being wrought 
into a thumb-mould, at front nnd o.t sides, 
left plain nt back except the rebates to 
receive the back boards above and below. 
The inner faces of this frame should be 
left square, the opening to be of .exnc~ly 
the same dimensions as those of the JDtenor I 
of the pedestal; it must be mortised to 1 
rercive tenons made in the upper orms (a.c; ~ 
shown) of the side frames of pedestDJ to I 
be afterwards glued and wedged thereon, k 
and also recessed so that the lower orms ' 
of the upper portion may fit into it firmly ;e 
and securely without shake. . ' 

The bottom of the pedestal reqrures no ' ' 
frnming, being glued and screwed. t~ under- ,.. 
side of the side frames on under-stde of the • 
bottom rails, recessed oppositE? the l~wer 
orms of these to which the plinth, IDJtred J 
at front corne:.S, is fixed. . . . The top of the upper, or. ~bmet po~ton, , ~ 
will form sufficient fr9:me, 1f 1t be mortlBe~ lit 
to receive tenons cnt tn the upper arms 0d ~~ 
its side frames, and may be glued r:f18 ' 
screwed to the upper ed~es of the top d P 
of these. It should proJ~Ct a\ f~n~k" ' 
sides sufficient to allow 1t to ebe sthicck ~d 
into the mould shown, and to f h · · ~ 
nessed out by the upper membe~ 0 t ~ ~ 
moulding previously got out and m:for ti~ 
be afterwards planted on, to form f the \ 
the parapet balusters. The bottom ~ of 
cabinet properl.which also formsith~ ~ol 
the drawer cell or compa~en n. lltflf 
be framed but should conSlSt o tm. 
like the top, cut through for the lower Ql1ll8 
of side frames, and g!ned and 
below to the lower rails of. same, 
as shown, in front and at s1des, ~ 
into a small thumb-~ould,f ant 
tbicknessed out to 1 m. at ron 
front face of side-frame styles 
it, for the front of drawer to close 

The two portionBt upper and 
thus put together, ~Vlnfb': the 
rebated t in. x. t m., 1 in. 
proper size, consJ.StlD~ of ihe 
glued and screwe~ ~to 
stronger construction 1B 
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together, if the glue perishes, .the vari?us 
pieces are held together othermse by bemg 
socketed, as it were, immovably into one 
another. The tJlinth at bottom of pedestal, 
and the sub-plinth of upper part, can now 
be planted on, glued, and, if desired, further 
secured by being screwed from inside to 
t he orms 9-ooainst which they arc plantecl. 
The plinth, as shown in section, however, 
should, for the sake of saving material. 
have between i tself and the lower orms of 
the pedestal a. piece of wood glued to both, 
through which the screws, if used, should 
pass, by which a tin. plinth will suffice. 
Both plinth and sub- plinth should be 
mitred a.t front, the sub-plinth only to short 
ends and to the rail alluded to, so as to 
leave an opening for the drawer ; for which 
drawer runners should be made and pro­
videdi fixed flush at top with lower edge .of 
sub-p intb. 

I t is advisable now to plant on to the 
upper part of the music·stand or cabinet 
the upper members of t.he moulding, which 
stands upon the thumb-mould, that forms the 
top frame of the pedestal. (See section.) 
The upper edge of this moulding must be 
flush with the under-side of runners for the 
drawer-i.e., tin. above the upper side of 
the thumb-mould fra.ming which forms the 
top of pedestal, the join of this moulding 
effectually concealing the fact that the upper 
cabinet lifts off the pedestal between the 
thumb-mould and the upper members. Now 
make the drawer of the dimensions shown 
in the drMvings, but, of course, modified by 
possible slight inaccuracies in previous work. 
It ought to fit its receptacle with that 
workmanlike truth that all good work 
exhibits, so as to exclude every particle of 
dust without being too tight to pull out 
easily, or so loose as to shake as it is pulled 
out. It should be made of ~ in. stuff planed 
true to i in. sides, dovetail grooved into 1 in. 
front, finished to tin., ~rooved to receive 
i in. bottom, tin. by t m. groove, bottom 
tapered to enter, and slotted to receive * in. 
baek, extending from top edges only to- the 
said groove of bottom. It may also be 
grooved l in. deep and tin. wide for a par­
tition, if desired to separate " Bijou" from 
"Bouquet " music ; or It may contain a tray 
for slate, etc., music below. 
. We n~w come. to the trays for upper por­

tion, which conststs of a bottom, ends, and 
baek only. (See section.) These trays 
should be very accurately made, the sides 
and backs dovetailed together and planted 
on the bottoms, well glued on, and screwed 
from below while the glue is still hot. In 
the exact centre of the front of the bottom 
~f eac~ tray, glue inlet strip of wood (or 
Ivory, if preferred), to carry the name of the 
class of music eacli tray is destined to hold · 
these trays, like the drawers, sliding in and 
out easily, but without shake, made so 
accurately as to ensure a workmanlike fit. 
Any tray ~a.y then b~ withdrawn~ lai~ upon 
a table, p1eces readily found tnerem, re­
pl~e~, and the tray put back in any of the 
J>OSl:tions made in the cabinet. As shown 
m ~he .drawing, these trays should be about 
2t m. In depth, and rests may be inserted 
glued and sprigged to the sides, t in. square: 
to ca.rrr them and serve as runners, the 
onder-s1des of the runners beina chamfered 
on their lower edges, as shown in drawings. Jt any height preferred in the lower 
,......esta.l, a. shelf may be fixed by letting it 
lnood !.~ve made to receive it in the sides, 
en .Lun.ner secured by a couple of screws 
~ibl't)t~B:h the back board. The height shown 

dra.wings, however, appears to us to 
most appropriate to the design, as it 

does not divide it equally, but gradually 
reduces the interval of the spacing in an 
artistic ratio. 

Crowning the whole piece comes the 
parapet, consisting of turned balusters (ns 
shown) surmounted by a cap-moulding. 

The front of the drawer which shuts 
against the previously described framing 
requires as a finish to be chamfered at the 
edges at an angle of 45°, and fitted with a 
handle or drawer-pull. The one shown in 
the drawings, being carved from a piece of 
1 ~ in. wood, accommodates itself to the 
design better, perhaps, than a bought one. 

This completes the construction ; it only 
remains to finish the exterior. To give a. 
bit of artistic coloming corresponding with 
the other furniture in the room, and also to 
keep d ust from the pedestal's contents, make 
a curtain of any preferred material and 
colour, attach six rings to it of brass, electro, 
or tmncd of the sa.me wood as the cabinet, 
and fix (as shown) a rod of same wood, of 
brass or electro-plated, by similarly re­
cessing the top of the front edges of the 
styles at each side, and planting on orna­
mental brackets, similarly recessed, to hold 
the rods in position, fi nishing at each side 
with projecting button, turned of same 
wood, and at same time concealing ends of 
rod. Brass tube, either lacquered or plated, 
can be cheaply obtained from Evered's, 
Winfield's, ot· any other gas - chandelier 
makers ; the rings at most ironmongers ; 
and the brackets can be secured with one 
ornamental - headed screw at each side, 
enabling the rod to be removed and the cur­
tain renewed, or, in some cases, as in that 
of chintz, washed, starched and ironed, and 
replaced. 

IRON A.~D STEEL: ITS A~ALYSIS. 
BY CHEMICUS. 

DETERMIXATIOX OF CARBON, nJANGA..~ESE, 
A~D CoPPER-TOTAL CARBON. 

CARBON may be contained in iron either in 
chemical combination-combined carbon­
or in the free state-graphitic carbon, or 
graphite ; and it is upon the conditiOns 
under which it exists, as also the amount 
present, that the classification of the metal 
mto wrought iron, cast iron, and steel 
depends. When the metal containing the 
carbon in the two conditions is treated with 
a salt, the base of which is reduced or dis­
placed by the iron, both the combined and 
grapbitic carbon are deposited in a state of 
proximate purity, nnd may be collected, and 
the real amou nt of carbon determined, by 
combustion. Such forms the princit>lc upon 
which the methods of determinmg t he 
" total carbon " are based. The separation 
of the carbon may be effected by a large 
number of salts. amongst them a solution of 
the double chloride of ammonium and 
copper. The re-agent is prepared by dis­
solving 500 o~ the salt in a litre (1,000 
cubic centimetres) of water. 

For the analysis, t en grammes of the 
sample contained in a beaker are digested 
in the ammonium-copper chloride solution 
-twenty-five cubic centimetres of the re­
agent to every gramme of the metal-until 
complete disintegration is effected. Should 
the liquid become colourless, or nearly so, a 
further a.ddition of the ammonium-copper 
chloride solution is made. The action is 
accelerated by the application of a gentle 
heat, but care must be exercised that the 
liquid does not a {lproach boiling, which would 
result in the silicon acquiring a. gelatinous 

condition, which considerably retards the 
subsequent operation of filtering. The iron 
enters into solution as protochloride, while 
the combined and grnphitic carbon, and 
invariably metallic copper, a re deposited. 
To get rid of the latter, add a small portion 
of hydrochloric acid, more of the chloride 
solution, and digest. Complete solution of 
t he copper having been attained, collect the 
carbonaceous residue on a filter constructed 
as follows: Take a piece of glass tubing, 
1-in. diameter and G-in. long ; contract one 
end, and loosely plug up this narrowed 
portion 'vith glass-wool, on the top of which 
place a layer of finely-dh·ided asbestos, and 
wash with 'vater, so long as any of the 
asbestos continues to run through. Wa.sh 
the contents of the filter with a hot d ilute 
solution of hydrochloric acid, and then with 
hot water, until the washings, when acidi­
fied with nitric acid, give no opalescence 
with silver nitrate. 

For the determination of the real amount 
of carbon contained in the impure carbon­
aceous residue obtained as above, either a. 
dry or moist process of combustion may be 
employed. The former method being the 
most complicated of the two, we shall 
employ the moist process due to Ahlgren, the 
principle of which is that upon treating 
the carbonaceous resid ue with sulphuric 
and chromic acids, carbonic acid gas, C02 is formed. 

Rig up an apparatus similar to that 
shown in Fig. 2, and to flask D transfer the 
carbonaceous residue together v.>itb the 
asbestos filter. This is accomplished by 
inverting the filter tube in the neck of the 
flask and gently pushing it out, employing 
as little water as pos:;ible t o rinse in the 
portions adhering to the sides. Having 
connected the flask with the rest of the 
apparatus. and closed the pinchcock A, aJd 
through the stopcock acid funnel 150 cubic 
centimetres of dilute sulphuric acid- one 
part acid to three of water-and 20 grammes 
of chromic acid crystals dissolved in a little 
water ; close R, and apply a gentle heat. 
The carbonaceous residue is immediately 
attacked by the acids, with the production 
of carbonic acid gas, C02 , which, as it. 
escapes, is freed from any chlorine and 
moisture in passing through tbe tubes E, F, 
H, and is finally absorbed by the caustic 
potash solution-one part of t he alkali to­
two of '"ater-coutained in the bulb tube K, 
the weight of which has been carefully de­
termined and noted prior to the commence­
ment of the experiment. As the evolution 
of the gas diminishes, gradually increase the 
heat until heavy white fumes make their 
appea.rance in the body of the flask, which 
may be taken as indicating that the operation 
is at an end. The operation ended, remove 
t he source of heat, open pinchcock a.nd dra.w 
a current of air, which, in passing through 
the t ubes B, c, will be deprived of carbonie 
acid and moisture, through the apparatus 
by means of the aspirator P. When the 
apparatus is 9uite cold, detach the tube K, 
and weigh . The increase in 'veight repre­
sents the carbonic acid, C02 , which con­
tains 27'27 per cent. of carbon, on the 
weight of metal taken for analysis. 

The tube M, containing calcium chloride, 
is attached to collect any water of the 
caustic potash solution which may be driven 
off by t he heated gas. It is weighed prior 
to commencement of experiment, and also 
at conclusion, and any increase in weigh~ 
deducted from first weight of potash 
t ube. 

To test the purity of the re-agents, it is 
advisable to perform a blank experiment. 

• 
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COLORIJ\IETRIC DETERM INATION 01!' 

CO.MDI~ED CAlWON. 

The cru·bon iu the state of chemical com­
bination-combined carbon, n.s it is t ermed 

·-possesses the property of imparting to 
a nitric acid solution of the metal a brown 
colour, varying in intensity in accordance 

· with the amount contained in the metal. 
This forms the principle of Eggertz's 
<!olorimetric test : a rapid, easy, and 
fa.irly accurate method. As a means, how- ' 
ever, of accura.tely dt:!termiuing the com­
bined carbon the method is very limited, 
as the results obtained with specimens con­
taining over ·75 pet· cent., or · have been 
hardened, are untrustworthy. ~~or the ex­
ecution of the test it is necessary to possess 
' 'standard " steels, in which the combined 
carbon has been accurately determined, 
and these should be of the same make and 
contain as near a~ possible a like amount of 
carbon (combined) as the samples to be 
analfsed. 

The modus OJlerandi of tho method is as 
.follows :-Iu a test tube ~-inch in diameter, 

• 

the other graduated tube, the last portions 
rin~ecl in with the least possible quantity of 
water, and the liquid mixed wit/wut dilut·ion. 
U})on comparing the colours of the two 
so utions by holding them side by side, the 
standard on the left, with a piece of white 
unglazed paper behind them, before a win­
dow, it will be found that the steel under 
examination is, in all probability, of a 
darker colour than the "standard, solution. 
Should such be the case, to the former water 
is cautiously added in small quantities at a 
time, the solution being mixed and the 
colour compared with each addition, until 
equality of tints is obta.ined. The number 
of cubic centimetres occupied by the solution, 
when this is obtained, mult1plied by the 
power to which the "standard, is d ilutedi 
will equal t he per centage of combinec 
carbon. 

Should it happen that the "standard,, be 
darker than the solution of the sample 
under examination, the Yolume of the former 
is doubled, the tints made equal as before, 
anrl in reading off only half of the volume 

Flg. 2.-Apparatus for carrying out Ahlgren 's Moist Process- A, Pinchcock; R, St opcock of Acid 

Funnel 0 ; B, Ca ustic Potash Tube; C, H, Calcium Chlor ide Tubes ; D, Flask ; E, Tube containing 
Solution of Silver Sulphite 1n Sulphuric Acid; F, Sulphuric Acid Tube ; 
K, Tared Caust ic Potash Bulb; M, Tared Calcium Chloride Tube; 
P, Aspirator. 

• 

G int:hes long, place ·2 gramme of the s teel 
to be amdy;;ed, and in a similar tube tht:! 
same weight of the standard steel. To each 
add 5 cubic centimetres of nitric acid, 
sp .. gr. ~ '2~ (free frot~1 chlorine)i and when all 
actwn 1s at nn end, 1mmerse t 1e tubes in a 
ye!:ist'l containing water maintained at a boil­
Ingtcmpemture. After theexpiration of from 
:i~tecn to twenty minutes, simultaneously 
w1t~d_raw the tt~be~, dii:isolving auy crust 
adhe~mg to t he rnstdes by causing the hot 
~olutror~ t~ flow over it, nntl cool by 
Immersion m a vessel containiug cold water. 
P roc.uw two graduated tu bcs, of uO cubic 
contuuctre" CU}1ncitv divided i nto J -th of 

l 
, Jl 1(1 I 

equa. ca.hLro, and pour in to ono of them 
the :;olution of the HLantlard rinsinu iu the 
la.':lt portion:-~ with cold wn.t~t· '* and dilute 
u ntil the voln.mc oc~upied i:-; a j,owet· of the 
carbon con.to.med In t he sn.ntc. Thus, n. 
~:>to.nc!anl wtth ·.w pur cuuL. of carbon would 
bo tllluted to n. volume mcasurin•" 8 cubic 
centimc~re~~ which ili tho ·ofith power. 
Aftct· ~tlutwu, tho1·ough ly mi x the soluLion 
by clof!mg open entl of tu he witlt thumb antl 
invertiug a few timeH. The solution of the 
s teel being analysed i.<~ now transferred to 

• 1'hroughout the uctcrminu.tion cold water is 
employed. 

occupied by the steel under examination 
taken. 

GUAl'lllT.E, OR CRAPHITIC c_umo~. 

A more accurate method of determining 
the graphitic carbon than the one described 
under the estimation of Silicon, is as 
follows::-Diges t four gram mes of thesample, 
coutained in a beaker or dish, at a gentle heat 
for some considerable time with 150 cubic 
centimetres of dilute hydrochloric acid, and 
when the metal is nearly dissolved add 
a large Yolume of strong hydrochloric acid, 
and continue digestion. Upon complete 
solntion of t he metal, dilute and collect 
t he insoluble matter, graphite, on a tared 
fi Iter paper, which, together, with contents, 
wash with hot water, dilute hydrochloric 
acid, n.nd a solution of potash to remove 
the silica; la.s tly, wash with alcohol and 
ether to remove any hydro-carbons ; remove 
JHtet· paper, etc., to the water oven, dry, and 
rc-wergh to determine the f,!raphite. 

A smn.ll quantity of silica is invariably 
contained in the gmphite obtained ns above . 
To determine the same, the filter paper and 
contents, after weighing, contained in a 
platinum crucible, are ignited at a strong 
red heat for some time, and when cool the 
weight of any residue determined, a~d 

deducted 
graphite. 

from the first weight of t he 

MANGANESE. 

For the determination of this constituent 
2 grantmes of the sample a re dissolved with 
the aiel of a gentle heat, in 75 cubic ~enti~ 
metres of nitro-hydrochloric acid, the reault. 
ing solution t ransferred without loss to a. 
flask of three litres capacityt and the liquid 
made up with hot water to a volume measur­
ing two litres. To this solution ia then 
cautiously added a solution of ammonium 
carbonate (dissolve one part in eight o( 

water), in small quantities a t n. time, until 
i t remains cloudy after brisk agitation. 
(Should a decided precipitate make its 
appearance, it is dissolved by the addition 
of a few drops of hydrochloric acid.) When 
this is obtamed, add 150 cubic centimetres 
of hot ammonium acetate, bring the liquid 
to boiling (but do not boil for any len~th of 
time), and allow to stand at rest unt1l th& 
precipitate of basic acetate of iron has com-

l)letely settled. Pass the clear supernatant 
iquicl through a. large English filter uapert 

• I 

p 
• 

• 

recei,·ing t'ile filtrate in a porcelain d~ 
throw on the precipitate with the 
portions, and wash filter and contents• 
hot water containing a little 
acetate. The filtrate contains the tan!~IW~ 
but on account of the small 
usually present in iron and steel, it is 
advisable to considerably reduce, by evapora­
tion the volume of the same before ~ 
ceeding with the precipitation (of eo~ 
any precipitate that may come down duri 
t his operation is removed by tiltJra.tiil 
This having been done, to the COJ!lce 
ted filtrate contained in a • 
quite cold, add .a suffici~nt quantif\J 
bromine to cause 1t to acqwre a de.rk 
colour and to the bromioated 
ammo~1ia untii stron~l~ ammoniacal, 
a!ritatino- the contammg vessel u.JJGIIt 

o o Tl..: ft l'l!lft 
addition of each re-agent. J.ill:l 

the precipitation of the 
hydrated peroxide. Heat the so~!ltlt 

~ As tbe complete separation 
nese is ~ difficult matter, it is 
in the least possible quo.ntitf of 
n.cid the ba.sic acetD.te of' aon 
1llter, and alter dilution to 
with ammonium. carbonate. • 
precipitate collected on a fill!el .. w..-
the filtrate mixed with the ftrlt 
filtra tes oonoentro.ted, etc. · • 
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boili n"' collect the precipitate on a filter 
Jlaoer , , and well wash with hot wnte!· 
Transfer filter paper and contents to a platL­
num crucible, ignite at a strong red heat, 
whereby the precipi~'l.te los~ water ~nd 
is converted mto tn-mangamc-tctm-oxtde, 
Mn30 4

, every hundred parts of which is 
equivalent to sev~nty-two of manganese, 
and when cold we~gh. 

Owinrr to tf1e lnrge bulk of iron thron~h 
which the manga.nese is dilfusccl, nnd a.l:o to 
the presence of organic matter in the re-agents, 
a small quantity of iron in va.riably remains 
in solution, and is precipit..'lted along with 
tbe manganese. It is therefore necessary 
to test the precipitate for iron. '!'his is 
done by dissolving it, after weighing, in a 
small quant it.y of hydrochloric ncid, with­
drawing a drof of the liquid at the end of a 
crlass rod, anc bringing in contact with a 
drop of a weak solution of ferrocyanide of 
potassium, spread on a ·white porcelain slab, 
when, if a. blue coloration is form ed, iron i~ 
present. Should such be the rase, the re­
mainder of the solution is diluted with the 
water, made neutral with ammonium car­
bonate, and the iron precipitated wi th am­
monium acetate; the solution then heated 
to boiling, the basic aceta.te of iron collected 
on a filter, thorou~hly washed, con•crtcd hy 
ignition, contained in a crucible, into ferric 
o~;de, Fe2 , 0 :~ . and weighed as such. The 
weight of the ferric oxide thu~ obtained is 
deducted from the weight of manganese 
precipitate. 
It is more satisfactory to determine the 

iron colorimetrically, " 'hich is rerformed as 
follows :-Prepare a. nitric acit solution of 
iron of such a. strength that one en bic centi­
metre coutains ·oOl-! gmmme of ferric oxide, 
Fe2, 0 3 • '!'his may be comenicnt.ly done 
by di~sol v ing 1"00,.1 gra.mmes of lJiftnoforte 
wire (contain in~ 9!Yi0 per cent. of iron) in 
nitric and dilutwg to one litre with wnter. 
Dissolve the manganc~e precipitate to be 
tested in a small qua.ntity of nitri c acid a.nd 
a few drops of hydrochloric ncid ; tran~fcr 
the resulting solution to a Nes. lcr's cylinder, 
make up with cold water to a. volume measur­
ing 50 cubic centimetres, add fom drops of a 
dilute solution of ferro-<:yao icle of pota:-sium, 
and thoronghly mix the lirtnid-;. I n another 
cylinder place one cuLic tcntimetre of the 
standard iron solution , dilute to 50 cubic 
centimetres, add four drops of cyanide so­
lution, and, after mixing, compare the tint 
with that of the mnnganc~e precipitate so­
lution. Should the tints of the two solu­
tions be uncf!un.l, a greater ot· less qna.ntity 
of the standard iron solution is taken, di­
luted, etc., until the quantity required to 
produce eqna.lity is obtained. 

Copper, if present, would be precipi­
tated along with manganese, and its re­
mova.l may be efl"ected eithet· pre,· ious 
to the precipita.tion of the manganese or 
from the precipitate itself. The former 
method is treated on under '' Copper.., 
If the separation of the copper be effected 
by .t~e latter method, the manganese 
prectpttate, after weighing, is dissolved in 
the !east. possible quantity of_ dilute ~ul­
phunc actd{ and to the resultmg solutiOn 
pure metal ic zinc added ; a. mutual ex­
chan~e t..'lkes place, the zinc entering into 
solub?n ~ sulphate, while the copper is 
depostted m the metallic state. I mmedi­
ately the zinc has dissolved decant off the 
liquid,_ wash. the copper tho:·oughly (by de­
cantatlOn) wtth water, dry, and weigh. 

• 
COPPER. 

Copper b~i~g, as a rnle, present in such 
small quant1t1es, a somewhat large quantity 

T HE WATERBUR Y WATCH. 

of the metal must be taken for the deter­
minntion. 

• 

Dissolve a.t least ten grammes of the 
sample in nitro-hydrochloric acid, and sepa­
rate the silicon by the method nlrcady de­
scribed. Dilute the resulting filtrate to a 
volume measuring one litre, cool the solution, 
add sufficient sodium sulphite to reduce the 
whole of the iron from the ferric to the fer­
rous state,* and then heat to boi ling, until 
all sulphur dioxide is expelled. Through 
the solution, while hot, pass a current of 
sulphuretted hydrogen to sntura.tion, close 
the mouth of the conta.ining ves~el, and 
allow to stand in a moclcmtely warm place 
for three or four hours. 'l'he copper is pre­
cipitated as sulphide, Uu 2 S; it is collected 
on a ~wedish filter J1apet·, and washed half a 
dozen times with wa.ter containing sulphuret­
ted hydrogen. Tit e filter pa p<>r is then pierced, 
and the precipitate completely rinsed by 
means of a tine stremn of dilute nitric acid 
delivered from a ·wa~h bottle into a. beaker 
or flask, some strong nitric acid added, and 
the whole digested at a. gentle bent until all 
h:ts entered into solution with, p01·haps, the 
exception of a little free sulphur, which is 
removed after dilution of the li1uid by fi l­
tering. The solution is now 1eatecl to 
boiling, and while at this temperature the 
copper precipitated, by the addition of a. 
solution of caustic potar-:h, as copper oxide, 
CuO, which is collected on a filter, well­
wnshed with hot water until free from 
alkali, ignited, and \\"eighcd. Copper oxide 
contains 19"85 per cent. of copper (metallic). 

'l'U:E W.\. 'l'ERBURY WATCH- LO'XG 
AXD SliOR'l' Wl .X H. 

BY A PRACl'JCAL JI.\ND. 

Tms watch, :·.ow 1"0 well kno"·n, has the 
merit of cheapness. The long wind (see 
sketch) Wa.terLury is an excellent time­
keeper- in fact, equal to watches costing 
ten tin1es the price. The long wind has a 
peculiar motion; the whole mo,·ement turns 
round inside the ca!les-thc plate,:, wheels, 
etc.-its long main spring being fixcll in thP; 
centre, and the winding whcrc0f is rnthcr 
t iresome-n. pcrformanc" accompfi,..hcd hy 
tmning the stem within the l•ow or wnkh, 
requiring 80 to 100 turn:-:, uulcss you wiml 
up seYeral times during the day. llnt 
this plan is now surpa:-.l'ccl by the !-hort 
wind, therehy placing them equal to any 
other. They haxe :t good dear dial, and 
a very superior l-t~· lc of case in nickel 
silver, which wenrs rema.rka.Liy well if used 
"·ith ordinary care; but no case. will keep 
smooth if worn, ns too many arc, 111 a. pocket 
with small articles, keys, coinR, etc. A 
pocket lined with waRh-leather is best-the 
watch is alway::; lH·ight, an(l will last years 
longer. But no one can expect these cheap 
watches to la:-:t like old verges nnd levers 
which hn.ve seen three and four ~enera­
tions; people now want changes di1feren t 
to their forefcthers. 

In that case these watches will fill all 
modern requirements, and they are ex­
tensively worn on both sides of the At­
lantic. 

How to clean and repair them. (Though 
the public are st rictly enjoined on the inner 
dome "not to remoYe it by undoing the 
three screws unle.~s you are a watchmaker " ; 

*To determine whether r eduction to tbo ferrous 
condition is complete. withdraw n drop ot the solu­
tion aH.cr the expelling of the sulphur dioxide. at 
the end o( a glass rod, and bring in contact with 0. 
drop of sulphocranide of potassium, when no red 
coloration will be formed should reduction be 
complete. 

~ut still, hundreds will a.nd do look inside, 
like the lad who cut open the bellows to sec 
where the wind came from.) Fir::;t thing 
after the amateur unscrews those r-:crcws 
and raises the inner dome, out tiies the 
immense spring, like a. large serpent. This 
utterly a~tonishes them ; ma.ny ha ,.e heen 
brought to me in th is stage, with all tic1l 
up in a handkerchief or sheet of paper­
they dare go no further: and the parti"s 
who sell them, agents in En~land, put 
up notices, that no one is nuLhol"isccl t<> clean 
or repair them, and, as a rule, will not ~ell 
you a duplicate part or spriug ; but I <"OU Id 
a.lways get them. 

'Well, to commence: un~crew the three 
screws and lift one side of Lite ]1lrt te ~;radn­
ally up until you can slip a. thill ]'ier·c <lf 
steel or other article on the sprin~, holding 
it firmly down with your thumlJ; no\\' lift 
oft" the dome entirely, aud you will sec how 
the centre of spring is adj nstecl ll• a. not chcll 
stud ; h1rn the stem winder to sec how the 
mtchet works by holding the stud firmly 
and lifting out the click from the ratchet. 
inside; you ean now let it down, which h: 

New Waterbury Sbort Wind : J Series. 

rather a, tirc~ome procc~;;. " 'hr:n dl)wn, 
notice particularly bow the C\Uter end o~ t be 
sprinrr is fixed : in fact, jn~t :-.kdth tt Oil 0 • • 

a piece of paper, as you mny fnrgd, sec111g 
that the extreme end i=-> u:-:e<l to act as 
a. stop in overwinding. X ow lift it out and 
the centre-be very rnrcful, or yon mny 
snap the end which ho0ks c•n. Yon ltnvc 
now its simple works before yon ; few 
wheels-the long Spring ~n \'(.':' t l! O U~e or 
wheels. Put prcssme on the 111:1111 '' lt ecl, 
and see the duplex escape ltow it works ; 
every other tooth goes into n dcl<:nt i_n tlty 
staff of ba.lance, the other toc,th lwldtn~ 1_t 
unti l the next is reach•, and :-:o 011 unttl 
the thirty hours i:s comJ;IctL". ~ ow take off 
the o-lass front, and unscrew the ~rrcw t hn t 
bold~ tue stem winder and the work-. will 
now come out. Yo{l ~et the !-intplicity 
of arran..,.ement; this Ita:-: ;.:·aim:cl it its 
great popularity, and the !'l' \\' wltt>t l~ :2~·c 
here which yon were rautiunul not to l(10k m 
at, for \Vby 1 \ Ye in the trade knL•W the 
reason. 

Oive every part a gnotl :-.~ud~·. nntl t_hen 
proceed to unscrew, and, as 111 nt~· prennns 
description o~ the Httriwutnl. take nntl 
brush every wheel and the plates - )'llll 

-
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cannot injure tl1eir plates, for they have none; 
Of course it cannot be expected; no more 
can' you find jewels, so see to the pivot 
holes if any are worn oval (this in time will 
be the drawback to the Waterbury); when 
all is clean and ready for fitting, examine all 
the teeth of wheels to see none are bent or 
grit in betwixt, clean the balance and its 
spring, as I previously stated (see former 
chapters), oil the pivot holes, and replace the 
few wheels. You cannot possibly make a 
mistake · (except in t he new V{aterbm~, 
which has a gomg barrel same ns the Amen­
can Lever ; the only difference is the esca.pe­
ment. 

After replacing wheels, adjust the top 
plate and balance, try it by pre.c;;sure on 
centre wheel if the motion is all right. Tbe 
class of long wind you can only t est inside 
their cases ; so re-fix the movement and pass 
the centre coil of spring around t he hook. 
I must praise t his hook, it is superior to 
our English small affairs. N ow replace 

. cover, hold it on with yout· thurr:~ to keep 
spring in or it may bounce out and so 
trouble you; give it a good many turns 
with t he stem winder, and now you will 
hear it tick

1 
for they have reaUy a good 

healthy beat. I remember the first I had ; 
I wore it a week or two to try it. The first 
night I wound quite two minutes, and a 
cold night it was; I hung it up where 
I usually kept my gold centre seconds. But 
oh, what a row ! I could not sleep, nor could 
my wife; so I placed it in a drawer of the 
dressing-table, hut that helped t he sound, 
so I got out again in the cold and thrust it 
into my slipper with sock after it, and 
now it was about equal to centre seconds; 
so I slept. I was told of one that they 
threw out of the window in disgust ; but I 
fancy watches better than that. . 

Replace the three screws, sprmg on the 
back, press on the two hands at t heir proper 
time, for they do not turn one another. 
It will require regulating, the regulator you 
will see under one of the spaces around 
dial ; it changes- you may find it at six or 
three o'clock, etc., that is through the 
movement revolving in the cases. The short 
wind is same as all watches. 

SIGN-WRITI NG AND LETTERING. 
BY HENRY L. BENWELL. 

CoLoURs UsED DY THE SrGN-WRITER. 
I GAVE in a previous chapter a full list of 
tube colours as put up by the artists' colour­
me~ but a. great many of these colours are 
hardly used by the sign-writer, nevertheless 
he has the list for reference and guide. I 
now append a short list of the colours which 
are absolutely in request by the sign-writer, 
and from which he can get, by mixing, a 
large assortment of other tints and shades. 

TilE SIGN-WRITER's PALETTE. 
Raw Sienna. Gamboge. 
Burnt Sienna. Yellow Ln.Jcc. 
Ha.w Umber. Green·Lo.ke, Nos.I,2, 
Burnt U m bcr. 3, 4. 
Vundyke llrown. Emerald Green. 
U ltramarine. Vermilion. 
Prussian Blue. I ndinn Red. 
Indigo. Venetinn Red. 
Yellow Chrome, Nos. Crimson Lake. 

1, 2, 3, 4. Scat·let Lake. 
Yellow Ochre. RoRe Madder. 
Ivory Black. !<'lake White. 
Vcgctu.blc l.llack. ' VhiLc Zinc. 

There· are a few other colours which are 
best purchased in the dry state, in fact they 
are not always found in tube colour list. 
These are Chinese red, Persian red, orange 

. . lead, and a few more, and they can fre­
quently be made good use of, and often save 

• 

• • • 

the use of some of the more expensive tube 
coloms. It mnst be distinctly understood 
that this list of colours is for lettering only, 
not for painting the surface of sign-boards, 
and that it refers to tube colours. Of course, 
the workman can buy some of his colours 
in the dry state, but those which are most 
diflicult to grind are always found purer 
an-d finer when purchased in tubes, tha.n 
those procured ready ground in bulk. In 
looking down the aoove list, the novice 
must not for one moment suppose that he 
need purchase a full supply to commence 
with, in fact, he rna.y only select those 
most useful to his individual taste a.nd re­
quirements, and add others as he wants 
them. There arc again four shades in 
chrome yellow and green lake respectively ; 
do not pmchasc all, however, but sta.rt with 
Nos. 1 and 3. By using discretion and 
practising economy in this way, may be the 
menns of preventing a. good few halfpence 
being thrown away on plant that cannot 
become of immediate use to its owner. 

As every workman, to be perfect, and 
able to excel in good workmanship, must 
not only have a thorough knowledge of his 
tools, but also of the materials he manipn­
Lttes, I shall now give a slight analytical 
descript.ion of the most common colours 
amongst those I have already enumerated. 
besides a few colours used for ground sur: 
faces, which may be reckoned somewhat 
dangerous to the permanency of our work. 

Whi te ·Lead.-As tbi>; colour is one of the 
most frequently used colours in all kinds of 
painting, and also one of the most faulty, 
1t deserves first notice here. It is made by • 
suspending rolls of ordinary thin sheet lend 
over malt vinegar or pyroligneous acid, in 
close vessels, the evaporation from the acid 
being k ept up by a steam bath underneath. 
The lead is thus reduced to a white powder 
ready for being ground up with linseed oil 
into a paste. White lead improves by 
k eeping, and I would strongly advise sign­
writers and others who undertake particular 
and delicate work, to stock it for at least 
twelve months after purchase. Very pale 
and old linseed oil should also be used in the 
thinn ing, otherwise it will probably soon 
discolour, which is its greatest fault. It is 
however, about the best pigment we have 
for preserving wood, etc., from the effects of 
the weather. 

Flal.:e Whi te is a. very pure white indeed, 
and not nt all likely to discolour; it is on 
this account ~enerally used as a finishing 
coat over previOus ones of white lead. 

Zinc White is an oxide of zinc, but it does 
not possess so much covering power as white . 
lead. It however retains its colour, and is a 
very pure pigment. "Cbarlton white" 
manufactured by Messrs. J . B. Orr & Co., 
London, S.E., is, I beueve, a species of zinc 
white which has the advantage of possess­
ing as much covering power as wlute lead. 
This paint has been used with the best 
results. 

I vo?·y-black is made from ivory turners' 
dust. This is placed in a covered crucible, 
and exposed to a great heat, which, after 
a certain period, turns it to a beautiful 
jet black. The inexperienced, like myself 
in such matters, must be cautious to see 
that they are not put off with a very inferior 
article when purchasing this pigment. 
This inferior colour is known in the trade 
as bone-black, and is made by treating bones 
in a. similar way to the ivory, and it is 
very often sold as ivory-black by unprin­
cipled tradesman for the sake of a largely 
increased profit. To make sure, therefore, 
of obtaining ivory-black, go to a good 

hou~e, and pay .the the best price. Mr. ' 
Calhngham, a sign-writer of many years' -
experience, informs us that ivory-black, the 
deepest and purest . of the blacks, being 
somewhat hard, reqmres very careful grind­
ing, and that unless ground very fine it 
will spoil our work. lt is best ground 'in 
t~1rpentine, a.nd d iluted fo~ use with turpen­
tme, gold s1ze, and a little varnish. In 
drying it will become dull, so that it should 
not be used unless it has afterwards to be 
varni~hed, which will bring it back t.o its 
original intensity. It is a difficult pigment 
to manage, as, if it is thinned dnwn too 
much with turpentine it will not bind so 
tlla.t when the varnish is applied it will'rub 
off on to the rest of the work and spoil 
the whole. Ivory-black, when purchased 
ungronnd, resembles "drops," and is 
sometimes called "drop-black," but bone­
black is got up in the !:lame way, so great 
caution is required. 

VegetaMe-black has now taken the place 
of lamp-black. It is sold in a very light 
:powder and requires no grinding, bei11g free 
from any gritty substance. l.)at ent driers 
may be added for drying purposes, and it 
may be used on work that has not afterwards 
to be varnished. 

Btwnt Sienna is an earth of a very rich 
tran>;parent red-brown, and is used for 
glazing over gold leaf and shading. It 
works well on gold leaf when rni..\:ed with a 
small quantity of ox-gall. It should be 
thinned with copal varnish, not turpentine ; 
and gold size ruay be used as a drier ; it 
however, Jries better than raw sienna, and 
is very permanent, as it is not liable to 
change by the action of light and oxygen, 
llOI' by damp and impure air. 

Raw Sienna is rather an impure yellow, 
but has more body than the ochres and is 
also more transparent. By burning it 
becomes deeper, and is then the burnt sienna. 
mentioned above. It has also the same 
properties as burnt sienna.. 

Raw Urnbe1· is an ochre brought from 
Italy ; it is a good drying colour, and does 
not injure other colours with which it is 
mixed. It is used in graining. 

B u·rnt Umbe1· is the former pigment burnt. 
It is a good drier in oil, and is therefore 
often used as such. It is very permanent, 
and is sometimes used instead of Vandyke 
brown. 

JTandyke Bro'wn is a rich deep trans­
parent brown, a colour good for glazing and 
for "markings" on gold. It is a bog earth, 
and not a very good drier. It is permanent. 

Ultramarine when perfectly pure is about 
the most expensive colour we have, but the 
sign-writer uses generally French ultra­
marine, an inferior product, which will, 
however, stand pretty fair when protected 
with oils and varnish. It may be deepened 
with vegetable-black, and when mixed with 
white makes a pure tint. 

Prussian Blue is a good working and 
staining colour and a quick drier. 

Indigo possesses great body, and is a good 
glazing colour. It is not very durable, and 
is injured by impure air. 

L emon and Oran,ge Chrome.-These pig­
ments, when of best quauty, are chromates 
of lead, and are very pure and brilliant ; 
they have good body and covering power, 
and make good tints when mixed with 
white. Wben used in oil they must be pro­
tected by Yarnishing, especially if exposed 
to impure air, which in t1me will turn them 
black. They make the so-called gold 
colours, but must on no account be inter­
mixed with Prussian and some other blues 
in making greens, as chromate of lead. will 

• 

< 
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.tb . destroy these pigments. The yellow chromes 
~ are made in three shades, kn?wn as N os. 
',1 ·1 2 and 3 · the No. 4 shade IS the orange 
rh ~r~me a J eep rich colour. The shades are 
::v varied by ·increasing the chromate for deep 
ro orange and lessening it for the pale yellows. 
'l' · These ~olours are injured by damp and im­
l:J pure air sulphur fumes and hydrogen; but 
(j the ora~ge chrome is ,::;aid to have more 
11 lasting qualities than its near neighbour, 
0 orange oxide of lead. The chromes are 

useful colours, but require careful and skil­
ful bandlina. 

Yellow Ocltre.-Not a very gay colour, 
And is best purchased in tubes, otherwise it 
ie not thoroughly ground. I t is an earth 
fow1d in most countries, and of all shades, 
from the warm yellow of the Oxford ochre 

lJ 

ft 

$. . 
( 

t 

· to the pale straw yellow of the French earth 
. - the latter often used for ''old gold" 

.shades etc. The ochres are not liable to 

.cba.ng~ through any chemical actions, and 
may, therefore, be considered permanent. 

Green Lakes.-These are very useful and 
. powetful colours, sold in tubes; they are 
not noted for permanency, so want well pr?­
tecting. They may also be purchased m 

. bulk ready ground in oil. 
' Enu-rald Green is, perhaps, tlte sign-

writer's green, the t ube colour being the 
best to work with. It is a copper g reen 

! upon a ten·ene base, very useful for brilliant 
f . work. It has not much covering power, 

and is a bad drier in oil , the.refore requiring 
gold size or patent driers. It is a safe pig­
ment for retaining its colour. 

J' ermilion can be had as a fine dry 
powder, free from grit and is a very bril-

r. l iant colour in oil. Tbe best quality only 
is permanent, ::tnd that is a sulphuret of 

'1Dercury. Chinese red, or vermilion, is of 
.a. deep crimson tone, but with bad covering 
power, and, unless well '(>l'Otected1 will .soon 
fade from t he action of hgh t and 1m pure air. 

Indian Red.-Peroxide of iron, procured 
from the iron ore mines of Bengal. It 
:makes pleasant tints with white, is perfectly 
.Permanent, and possesses great body. lt 
-may also be used as a ~round colour, or as a 
:shade tint with vermtlion. For a ground 
.colour it may be mixed with turpentine, 4 
parts; varnish, 1 part ; when it will dry 
vel]' quickly. 

Venetian Red.-This colour is obtained 
.as a native earth or as a bye product from 
. sulphate of iron in the manufacture of acids. 
It is exceedingly cheap, but permanent, 
but must be procured re.'tdy ground in oil. 
It is useful as a ground colour. 
. Pu17>le .Bro111n, although not mentioned 
1n the list, is much used by sign-writers as a 
.ground .and shading colour ; insist, however, 
·on havm~ purple bro,vn, and not common 
-oxide of non. It is rather a bad drier in 
ra\v oil, and reguires the addition of patent 
-driers or a httle varnish. It has good 
-covering powers, especially over a slate 
colour, but has little or no body. 

Lakes, Crimson and Scarlet.-These are 
brilliant transparent colours, chiefly used as 
.gln~es. They make beautiful tints with 
wh1te, such as carnation, and are then, of 
~~~rse, opaque. Strong light, however, soon 
-utScolours lake, and a lso the tints made 
therefr<?m. As a protection, a finishing coat 
o()f varmsh should be given. 

Rose Madder is a. beautiful, rich, and p er­
manent red, although very expensive. It is 
!lSed on the very best work, and is procured 
1n the usual tubes. It is a ~ood t int colour. 

I have now taken the pams to convey to 
workman some idea of the bases and 

llll)ClBiti.(J •n of the various pigments he 
wtth. Although this has taken up 

-

the whole of a chapter, I feel it will be 
space well occupied, as unless the workman 
has a certain amount of knowledge concern­
ing the colours he uses, and their liability 
to change or fade under certain conditions­
or, on the other hand, their power of per­
manency, and the destructive qualities of 
l!ome pigments towards others when coming 
in contact with them-no mnn can hope to 
execute permanent and satisfactory work. 
'!'his su~]ect is far from exhausted here; in 
fact, a book could be written upon this 
matter alone, and would prove, indeed, a 
g reat boon to the house and general deco­
rator. 

Some few years back a f riend gave the 
writer a copy of Field and Davidson's 
" Grammar of Colouring" (Crosby Lock­
wood & Co., 2s. 6d.), but, unfortunately, 
it has, up to now, been hardly looked at bv 
him, partly th:-ough pressure of work, and 
partly through so much other reading 
matter engaging his attention. In this 
book appears to be much matter of use and 
interest to the sign-writer, a very valuable 
feature b eing some tables of pigments show­
ing at a g la nce-(1) Those pigments, the 
colours of which suffer different degrees of 
changes, by the action of light, oxygen, and 
pure air, but are little, or not a t all, affected 
by shade, sulphuretted hydrogen, a nd foui 
air ; (2) .Pigments the colours of which are 
little, or not at all, changed by light, oxygen, 
and pure air, but are, more or less, injured 
by the action of shade, sul~huretted 
hydrogen, and impure air ; (3) Pigments, 
the colours of which snfrer from all of these 
causes; and (4) Pigments whose colours do 
not change from any of these actions, nor 
by the action of lead or iron. 

Such information as this, it need hardly 
b e said, is invaluable to the most simple 
worker in colours, and the sign-writer should 
certain ly possess a copy of these interesting 
tables. 

SO~lE HINTS ON WOOD-CARVING. 
l3Y D • .ADAl\lSON. _..., __ _ 

THE suggestive ideas for carved panels, etc . 
shown by the illustrations will be welcome 
to many readers of 'YORK, not only among 
amateurs, but among professionals who wish 
to get hold of good workabl~ desi,.,.ns. 
These arc from the clever d rawings of i\rr . 
J ohn L aw, a Liverpool carver of ability, 
and without entering into any long descrip­
tion of them or giving minute details of the 
way to work them up, a few geneml remarks 
may not be unappreciated by the younger 
portion of our readers. 

Perhaps a.t first sight some of those who 
are not able to draw well may experience 
some disappointment at not finding the 
particular design they would like to carve 
of a suitable size for the panel they wish t o 
decorate. They are hardly likely to want 
to reproduce it in a sma ller size, thoug-h 
for some dain ~y piece of work in clost>­
grained wood there is much scope for ability, 
and it must be remembered that the value 
of ca.rved work does not depend altogether 
on its size. However, the well-known plan 
of dividing the design to be copied into 
sections by ruling lines each way, i .e., from 
t op to bottom and across, and ma rking the 
panel, or, the same thing, the paper on 
which the enlarged drawing is to be made, 
with a n equal number of squares, but pro­
portioually larger or smaller is equally 
applicable for reductions as for enlarge­
ments. 

Necessarily the tools must be oroperly 

sharpened. Without wishing to find fault 
with amateurs, it cannot be denied that but 
few of them keep their tools in proper order, 
even if they have ever had them so. Carv­
ing tools as ground and sent out from 
ordinary tool-shops, or prepared for work 
by cabintt-makers, etc., are seldom as they 
should be. The sharpening of the edges i::; 
almost an art by itself, as, altogether apart 
from the keenness of the edge, the bevel is 
of the utmost importance. One often sees 
t ools which, though sharp, are certainly not 
fit for the carver's use, simply because they 
have been ground and sharpened on the 
back only instead of being sharpened and 
bevelled away from the front as well. 

Then the size of the tools, both blades 
and h andles, supplied to amateurs is t oo 
small. I do not now refer so much to width 
across, because this must necessarily vary, 
as to length. R oughly speaking, to obtain 
proper command of the tool it should mea­
sure about 12 in., equally divided between 
blade and handle . 

Another defect with unskilful car'\'ers is 
the way in which they hold the tools when 
cutting. It is no use attempting to do good 
work by holding the tool in one hand only, 
whittling away the wood as though a pen­
knife were being used. The tool should be 
firmly, yet freely, beld with both hands, 
the left on the blade and the other on the 
handle. This should always be done by 
those who wish to carve the wood only; but 
if their inten tion is to spoil the 'vork and 
test the cutting powers of the steel in their 
own fingers, let them hold the panel down 
with one hand, by preference in such a 
position that if the tool, weakly held in the 
other one slips it will go straight in to the 
flesh. The design- after sticking-plast er 
has been used-can then be stuJ ted at 
leisure without a desire to proceed more 
actively towards i ts completion. In con­
nection with this, may I caution amateurs 
against the dangerous practice many of 
them have of walking about their work­
room with a tool in their hands 1 When 
the tool is not actually in use it should be 
be laid on the bench or table, a nd not be 
carried about. With a keen edge an 
accident soon happens, and, instead of, as 
one sometimes sees in classes where carving 
is taught, one pupil, perhaps goin~ to speak 
to a fellow-worker with a t ool in h1s hand, it 
should be laid dom1. Carrying a carving 
tool recklessly is almost as reprehem~ible as 
vointing a gun at a. person on the chance 
tltat it is not loaded. 

It is an oft-repeated piece of advice not 
to use glass-paper, either in preparing the 
wood to be carved on or for finishing the 
work; but in spite of all that has been said 
a.~ain ::;t it the t emptation to smooth up 
w1th paper seems too strong to be resisted. 
I raise here no objection to the novice using 
as much glass-paper as he likes, only I do ' 
not say that it w ill be without serious detri­
ment, both to the tools that are used sub­
sequently, and t o the work itself. Spoil 
t he edges by using paper whilo the work 
proceeds, and spoil the work by papering it 
u p after the tools are put away. It is use­
less to protest against glass-paper any more 
than it is to urge the necessity of keeping 
the tools sharp so I don't attempt to do so 
just now, but I state what the consequences 
will be. 

That tools should be learned by beginners 
is perhaps such an axiomatic bit of advice 
that it may be considered unnecessary. 
Instances are not wanting, h owever, that 
novices sometimes do aspire to carve with­
out knowing anything more about the 

\ 
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names and :-:e~pc of tho ,.,1 rin11s 
tool~ tuan t hat one nf t ht•m has 
n. red bit ~lf cnt tPn tied rnuml it, 
and that wht·n th cv want ttl 

• 
make a certai n <·u t thL'Y 111n:<t. 

• 
use the 0thcr with t he white 
th read : stwh pupi Is don 't. ad mnre 
much nnlcss c··iftcd with 11.11 , ,.., 
a.monnt ~~r n.hility wlti,·h t h~·ir had 
memories sccm ! 1l dPnY. Sottll' 

• 

people seem hl litul an insttr-
monntablo <lilli c·ulty in tli:-:tin­
guishing between :t <"hiscl and n 
gong-c, ~a~ great as that. whidt 
:-;nmc-fcmnlc~ t·lticfly, ::-:nch ns 
chn rwnmcu :ttHl dnmcst ic~-ha ,.c 
in knowin~ th:lt. tlw 11se~ of a 
chi~e l n.nd n. ~c •·e"·d riYcr a.rc 11ot 
identical. WL'll, in t'asca ny would­
be ran·cr rcadin.~ this does not 
know his tno)l i'i let him kam 

them. I t may t1 kL' snmt' time : 
l5ti 11, the th i tig i~ to loo demo­
with }h!r.-.;cv~'ran cc. :\s a. yonng 
sky pilot \\':1:-; t~t l • l latt' ly wlt c.n 
he n.~kcd if ea n i ng could not lot' 
learnetl wit hnnt kn•m·ing the tools 
fi r::-:t: " ft c':l ll ·t. I•P done. and there 
il5 no artifil'i:tl airl to mcnHII'\·." 

l h <WC t<nwht:d 011 a few <;f the 
dillintltic;-:, aiJ,nrd and eonmwn­
}llacc n~ thl'J' mny l_>L', whic·h 
somcl i111es oc-cnr. anrl m concln­
sion, l mny rC' tuin1 l nil that woncl-

Fig. 3. 

SoJtE HINTS ON lf/oon-CARVIlVG. 

Figs. 1 and 2.- Corner s, for Wood-Carving. 

Figs. 3, ~ 5, and 
G.- Border s and 
Edges in Carved 
Wor k. 

[Work-Dccember H, 188!1. 

carvin~_is a.n art in whir.h, though . , 
the ~t~dm1cnts mny he imparted 
proflcten~y can ouly be arquired 
by practtec . 

• 

:\ lth o~t~h givcu oxtcnsiloly as 
~lcstgns fnr the <·an·cr':-; use, there. 
ts nn reason why the repou.c;)l(o 
worker shnuld not a Yai I hi m!iclf 
of t hent, if not . in thci r cnti rety 
at lett=-t by tak111g them nR tno­
tiYcs. Fig. !1, if nicely carried 
ou t. wonld mn.kc a Jln.llcl equally 
m; charming in hammcrc<l hrais 
n:-:. in won!!, nml the same mny be 
sn Hl of liJg. 1. Jn ease the use 
of t hc.o:;c m· other d c~igns as mo-

• 

• 

l i ,·e=- for other pn lt erns, or, per-
hn ps, shn pe!.: and si1.cs, hn:\ not 
hccn und <•r:.:too(l, thi~ last-named ~ 
(Fi_!!. i) atfnrd;; nn CxC'ellcnt. illns­
t mtion of w]wt is mean t. Let tLS 

n . ..::-m me that :L drawer front, ~ay 
OtH' 0f m11t·h ~rcatr r length in 
J•roportion to it~ loreaclth than that 
:-:hown. .:\11 we h:wt: to do is to 
t· longntc the pattern, or perhaps 
repeat it twice wit hont l'ho,dng 
any IJt·cak bt>twccn the t wo, and 
we n t OIH'C ltn n: whn t n t first 
:-i;.dtt woulu nppenr to tltr c·a. ual 
Pl·--ervcr to he n n£>w de~;i~n, but 
whit·h after all is mcr£>1v the 
origiual de.~ign tr<:a1 c-<l to' meet 
the exigencies of tile case. -

Fig. 5. 

Fig. G. 

• 

J~g. 7. - Panel ln Wood-Carving : Ornamental. Fig. 8.- Na rrow Panel Fig. 9.-Panelin Wood-Carving : .Fruit and FollaP-

' 
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XJLNES' NEW SELF-ACTING SLIDE 
AND SCREW-CUTTING LATHE l' Olt 
FOOT POWER. 

BY AN ENGINEER. 

:MR. H. )JIL~ES, of Ingleby Works, Brmvn 
Royd, Bradford, has been makin~ lathes f?r 
abont thirty years; he makes Jor use 111 

engineers' workshops a very sound and 
serviceable tool, which, for the 5-in. centres 
size is £4 lower in price, and which he 
call~ Class B.. The lathe herewith .illus­
trated is the 5·111. lathe of 91ass A ; It has 
extra cnre bestowed upon It, and appears 
well ~vorth the ~28 charfle~. Th~ mak~r's 
descnpt10n of Ius new Self. Actmg Shde . 
and Screw-Cutting Lathe, to be Worked by 
Foot-Power," is as follows :-
Strong bed fitted with re­
movable gap piece, and 
mounted on strong iron stan­
dards ; double -geared head­
stock with eccentric motion 
to back-gear ; steel mandrel 
of wanantecl accuracy, with 
adjustiblc lw.nleru>d conical 
bearings running in hm·dmecl 
steel bushes; driver chuck, 
face plate, and cone centres ; 
cylinder poppit- hea.d with 
steel screw and accurately 
fitted spindle; strong sel f­
acting sliding saddle with re­
cessed cross-slide ; ha,nd sur­
facing motion, and quick re­
turn by rark and pinion ; com­
pound slide- rest graduated 

1 l 

and run easily. The leading and other 
screws arc made of steel, and cut to Wllit­
worth's standard ; the ~litling p::a-ts are got 
up to true surfaces with the scraping tool ; 
the teeth of the wheel: are cut by machine 
from the solid, and work smoothly, quietly 
and without tremor; the mandrel bearings 
being of hardened steel and carefully fitted, 
the friction is reduced to a. minimum, whilst 
the dmability and retention of accuracy is 
much increased." 

The followinrr apparatus can be added if 
desirecl :-Ovet1tead for ornamental turning, 
£5 ; division plate and spring stop, £1 2s; 
worm-wheel and tangent :-;ere" ·, with micro­
meter head and index, £3 5s. ; hollow 
mandrel, 1-ls. : cone plate or boring collar, 
£1 :2s. ; loose head centre, made to more 

it. The reversing motion is so constructed 
that tbe largest change-wheel can be :put 
upon the mandrel as required for cuttmg 
spirals of quick pitch; a spiral of one turn 
in six inchts can be cut, and a. screw as fine 
as ninety-six threads per inch. The !1-in. lathe 
with extras is shown at Fig. 1 ; it ha'> a cone 
pulley with five grooves or rises in it, there 
being fi>e grooves to match them on the 
fly-wheel; there is another groo>e in the 
fly-wheel turned in a ring, which gives a 
st.ill slower speed, for this, a separate band 
is required, which runs to the largest speect 
on the cone pulley; so that there arc alto­
gether six speeds without and six speeds 
with the back-gear. The tweh·e speed 
rntios obtained are, from largest groove on 
\\'heel to smallest on pulley :-

e 

• 

Fig. 3. - Apparatus for Quick 
Withdrawal and for Regu­
lating Depth of Feed. 

lst .1 1 rr,·olu1ion 1. 10 s of puller. 
· • t of c rank ) 
:?nd, .. •• .. li} .. 
:ird, -

• • •• . , a •• 
Hh, ., . ' •• I ., 
5th, ' . " , ' a .. 
lilh. 0) , ., , - .. 

If the back gear be thmwn. 
in, the !':pecds are :-

Ist. p rc,·olut'ion l to 1 or puller. 
( of crank f 

2nd, ll •• ., 
" 

, . ,. 
:kd, ) ~ •• " 

,. •• .. 
Hh , t) - •• ,, 

" •• •• 
5th, ·J~ I -· " " 

,. ,. . ' 
Uth, 5 .. " 

, ., " 

Pig. 2.- Swivelling Bracket for 
Holding Slide Rest 1n Vertical 
PoSition. Fig. 1.- Milnes· ~elf.Acting Slide and Screw-Cutting Lathe for Foot Power . 

Thus the fastest speed gi>e~ 
eight turns of the mandrel for 
one revolution of the crank, 
suitable for small work in 
wood ; w·hilst the slowest re­
quires five treads to make the 
mandrel turn once. Great care 
is taken to ensure easy run­
ning. The overhead motion 
ndopted is similar to that 

for .turning tape~ ?~ co.nical work to any ' sidcway::; for turning long taper!':, £1 li>s. ; ! mnde by ) (r. Ev.ans, and is far superior. to 

desired an~le; Wilhs umversal tool-holder; quick witl~draw motion (to ~vith~lraw tool in 
1

. the f~rm )Jr. l\~tlnes formerly made, mth 

steel leadmg screw, full le~gth of bed ; 8crew-cuttmg before runmn~ It back for the smgle tens10n pulley underneath the 

full set of twenty-two machme-cut change another cut) with improved feed regulator drum. 

wheels ; ~lculated f:able of. pitches for I £ 1 12s. GeL ; ' a,ngula.r and swivelling bracket The bra_.cket for n~ounting. t.he t(_'p slide of 

s:-rew-~nttmg; reversmg mot10n for cut- for mounting top slide of rest vertically, £1. the rest I':l. a v~rt~cal posthon .Is a Yery 

tmg nght and left hand threads ; speed Having been a, customer of l\Ir. l\Iilncs, useful adtht10n; It IS ~hown at Fig: 2. The 

cone for g~1t band ; s~ro~g. turned crank- the prC'sent wri ter feels plea.sme in testifying upper part of the shde-r~st . havmg been 

shaft runnmg on antl-fnct10n centres of to the honesty of his work and the strairrht- taken off at the quad.-ant, It 1s bolted upon 

har~ened steel ; chain and roller treadle forward way 1n which he conducts his b~1si- the vertical face of the bracket; the two 

motion and. heavy tur~1ed driving wheel ; ness. One cnnnot expect to gC't the polish at:e then placed upon the lower part of the 

hand rest With ~ccentnc fastener and two and high finish of the most expensive work shd e-res~, so that the lower flange of the 

top !ests; travelbng back stay; foot-board; at such a low firrure, yet these lathes will do bracket IS fixed where the quadrant flange 

dnV1ng band; and all the necessary spannet·s. good and accur~te work turn in~ and borinrr of the rest was. The upper slide of the rest 

T~e lat~e can be. used f<?r Cl;ltting long parallel aml surfacing' flat. The moving will now be vertical, ~ncl can b.e swivelled 

spuals; Its approx1mate we1ght 1s 8 cwt. head~tock fit!': well between the shears and round to any angle m a vertical plane; 

hi" These _lathes are well proportioned and the cylinder fits into its place so closely that whilst the bottom flange allows of its being 

g~y fimshed, and have. been carefully it is ~carcely necei'~a.ry to clamp it with the swivelled round.in a horizontal plane. Thus 

dfn~ed .and. speeded espeCially for t~1~ use pinchmg screw. The necks of the mandrel, m<_mnted, ~he shde-rest. may hol~ a strong 
0
1 

SCI.e~tific mstrument ~akers, OtJtlCI~ns, after being hardene~l, are ground on dead dnUer. talnng a slot drill, and dnll .out the 

e ec~ncta.ns, and any hght eng~neerm.g centres by a revolvmg lap, the thread of slot') m a face-plate, etc. Q~, with the 

busll?-ess wh~re accuracy and dehcacy IS screw on mandrel nose is cut by a revolviug bracket turned roun~ to~ positiOn par~llel 
reqUired; their parts are carefully balanced, cutter, and a g-in. hole can be bored through with the face-plate, 1t mll bold the dnller 

• 
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pointing across the lathe-bed, so that a round­
edged milling cutter can be brought down 
upon a tap or rhymer (fixed between the 
<:entres) which it was required to flute; by 
swivelhng round the bottom plate, the 
cuttet· might be placed at an angle as for 
fluting a twist-driU, the feed being given by 
the lead screw as in screw-cutting. A frame 
for holding cutters for the teeth of wheels 
could also be clamped to the slide-re~t wbil~ 
in a vertical position, which could then be 
adjusted for height, or slewed round for 
bevil or skew gearing. 

The quick-withdrawal is the last addition 
to be noticed. This is useful for two 
purposes. First, it enables the workman to 
set m his tool by a known quantity, measured 
in hundredths of an inch. Second, it enables 
"him when screw-cuttin .... , either outside or 
inside threads, to withdraw bis tool before 
running it back for another cut, with the 
certainty of being able to restore it to 
exactly the same :position. The old and 
clumsy way of makmg chalk marks on the 
boss of the screw or handle only admits of 
an approximation, and the wonder is it 
prevailed so long. Fig. 3 gi \·es an idea of 
t he arrangement as made by :Mr. Milncs. 
On the front of the saddle is bolted a gun­
metal casting a, a., which forms the founda­
tion of tho apparatus, and in the boss in 
the centre of t his casting is cut a quick 
pitched screw thread ; b b b is a crank handle, 
on the long boss of which is cut a screw to 
fit into this boss ; these parts are so arranged 
that when this screw comes home up to the 
shoulder, a little half sphere carried by the 
spring d drops into a recess sunk in b, and 
so holds it from accidental displacement; 
yet not so firmly but that it can be raised 
by a moderate pressure of the hand. The 
traverse screw, j, passes through the boss of 
b, which forms the collar in which it works ; 
endlong motion is prevented by a solid 
collar on I in one direction ; and by the nut 
k in the other. The wheel c goes on to 1 and 
turns with it, being secured by nut lt; this 
wheel has thirty notches cut in it, into 
w hich takes a tooth or spring g_. The pitch 
of screw I is y0th of an incb, so that if 
spring g be released, screw I can be moved 
by the handle on c; one turn cq_uals -(0th-in. ; 
-one notch equals 3 ~0ths of an mch, etc. To 
withdraw the tool in screw-cutting

1 
so as to 

dear the thread before running oack for 
another cut, lift the lever b b by means of 
its handle, and throw it over to the left till 
i.t rests on t he pillar e; rack the saddle back 
to the beginning of the thread you nre cut­
ting, then restore b b to its first position, so 
tba.t spring d snaps into its place; withdraw 
S.{ll'lng d, and pass two or three notches to 
gtve tho depth of the next cut. For inside 
threads, the arm <l d would rest on the pillar 
e while the cutting is done, and would be 
thrown over to the right to withdraw the 
tool from its cut. Pm·hn.ps it might be 
~P.ttm· to have a spring like d on each 
end e. 

With rega;:d to the hollow mandrel as 
f!ome may not u nderstand its value' it 
may be well to explain that when short 
n.rttcles, such ns screws, are beinrr turned 
from tho end of a rod of iron or steel if there 
i11 a holl.ow mandrel having n. hofe bored 
through 1t largo enough to tu.ko the rod it 
.can bo pnaRcd in through the chuck and 'lie 
in the hollow mandrel whilst only enough 
{()r one screw proj ects from the jaw!! of the 
<:buck ; when one screw is finished and cut 
off: the rod is simply pulled a little further 

. out nnd grasped agn.in, thus saving the 
wasted ends which result when the bar has 

·~o be cut in to short pieces. 

• 

\ 

OuR GuiDE To Goon THINGS. [Work-December 141 1889 • 

OUR GUIDE TO GOOD TJliYGS. 

" •• Potenltt..,, manlt/acturcrR, and dwlrrs a•ntrrrlly are re· 
fJ1t~81td to send prospectuses, bills, etc. , c>f thci1· "J":Cicrli· 
tiu in. tool<~, maclthtcryr, aml1corkslloJ> aJ•t•liuncu tn lite 
E•litor of WORK f or notice in " Our Vrtitlt to Unotl 
7'/tlngs." It is dcsirnble 1/wt spechnl'lu slwu/d lit swt 
for c.ruminati1J1~ and tcstilrg in all ca..<u WMI! I hi• wu l•t 
done 1uit/iout t71COJII'Cniwce. Spcdmrus tints rc•·rir·cd 
10ill be returned aJ. tlte Cltrliest OJ>portunity. It 1111lSt l•e 
1tndtrstood that ct•erythinfJ wlti<'lt is W'>li<·ed, ia 11oliwt 
on its mcri/4 ouly, 1111<1 1/wt, os it is ill. the pou•t-r of uny 
one u•ho has a 1LSI!/ul arlic/cfnr sale to nl•tain.lllcutimt "f 
it i>~ thia clcpctrtmertt of 11'0111\ 1l'itl1011t cllftryr, the 
notices git•en partt~l:c in 110 1lhlY of tltc 1Ullure of C«lt'tr· 
timnentll. 

109.-STA:-LEY's "ODD Jons.'' 

STAXLEY's "Odd Jobs," as the curious-looking 
appliance shown in :Fig. 1 is cnlleu, is about us 
useful !L multum-in-pnn•o com1i naiion tool ns a 
workman ran fiuu to add to the tools tb::tt ho 
usually carries in h is bnskct when he is sont for 
to do repairs of u general charncter in n house, 
or to the furniture that is found therein. If it be 
asked-what car. Le uone with it, it mav be 
pointed out that, when used in combinatiou 'with 
n carpenter's rul<', 
it embraces in it-
self no less than 
ten differ~nt tools 
which arc con­
stantly in uso 
day by d~1y and 
day after day 
- f rom 1\fonuny 
morning till noon­
day on Suturday 
-in every town 
in the United 
Kingdom, inas­
much as it sup­
plies in itself a. 
try square, n mitre 
sq unre, n T sq uure, 
a marking gauge, 
a mortise gauge, 
a depth gauge, a 
mitre lo,•el, 1\ 

spiri t level and 
plumb, beam corn. 
passes, nntl an in­
side squnro for 
muking boxes nnd 
frames, thus pe!'­
forming the fnnt ­
tions of t en uif­
ferent t ools, us it 
has been aheudy 
said. Tho form 
and nppeamnce of 
the npplinnce will 
be gathered. from 

Fig. 1.-Stanley's Useful 
" 6dd Jobs" Comblna.­
tion TooL 

formed as to rPsemblo a gable roof, the two side• 
forming a right nngle; thus, when a pioce of 
woorl is laid on ono or other of the sides, a right­
hand or l<:ft-hand mitre c:nn be marked on t.he 
wood, the tool, and r ule, thus to~uther forming 
n mitre square. 'l'bo pointed steel rod on tlto 
right band is o. sera lch u w 1. It is con vt:rh:d 
into n marking gnugo by setting the point or 
pencil at any required distance from the squnrfl 
end of the stock. A n1ortisc gauge lll.so is ob­
tained by putting an additional point or pencil 
in one of the nn~les on either side o£ the circular 

' joints at the head of the rule. Thus, by movino 
the whole nhmg the odgo of the wood on whitl~ 
the square end of the stock rcstR in the illuRtrn­
t ion, two parallel lines nre traced on its surl'nc:e 
by the points, as shown. A g raduated depth 
~1uge is furnished by extending the rule down­
'1\'aru-s from the sq uaTo end of the stock. It will 
be noticcc.l that there is u steel point projecting 
from the fac:c: of the npplianco at t he mitred enrl, 
this forms a centre from which a circle can bo 
described as with a beam compass ranging from 
1~ to 13 inches in d.il.uneter. The stool rod in 

question is shown 
on the right of the 
tool. \\'hen u 
small circle is re­
quired, this steel 
1·od should be re­
versed and in­
serted in the arm 
uored. for its re­
Ct:ption the re,·erso 
way to that in 
which it is shown 
in tho en!!t':l \·ina · 0 0. 

this brings the 
point or pencil 
uearer the centre­
point. A circlo 
ranging from 1:.! 
to 25 inches in 
diameter cun lJe 
struck if the rulo 
alone is used a:s 
radius 'vith a pc·n­
t::il in the angle at 
its head. This ex­
plains its use as a 
beam compass. Its 
utility as a spirit 
le\·el and plumb, 
and as an inside 
sq un re, is too 
ob,-ious to r equire 
explunation. A 
trial with the tool 
is the best way to 
j udge of its merits. 

Fig. 2.-Whitehouse's Patent Unbreakable Bits. 

the illustration, so there is no occnsion to make 
any remarks on these points hero, beyond saying 
that it is nickel-plnted, nod us, when thus finished 
and furnished with a level, as in Fig. 1, is sold 
in America for 75 cents, so its value on this side 
of tho Atlantic may be set down as being from 
3s. to 4s., giving IL margin for cost of freight 
and other charges on its passage from West to 
E ast . I ts exact price, however, may be nscer­
tnined by aonding a postcard to Ur. H. A. 
H obday (late Hobdny nnd Tovey), Tool Mer­
chant, Cutter, and Hnrdwnre Factor, 46, High 
Street, Chnthnm, whose house has long been 
fumous as an emporium of tools and appliances 
for the building trades of nil kinds, good and 
chenp. 

'l'o r eturn t o the "Odd J obs," the mode of 
attachment to a. carpenter's rule will be SOE'n 
from the illustration, the rule worldng in a. 
broad groove formed in the back for its recep­
tion, and in the position shown it will bo found 
to do duty as a try square or as a T square, 
with a long or short tongue, n.s may be r e­
quired. It will be noticed that the top ia 110 

110.-WmTEHOt.:SE':> PATE:-T 11 UNBREAKABLE" 
lJtTS. 

These bits, which are also supplied by 'Mr. 
Hobday, of Cbathnm, are considered by Ameri­
can worh.-men to be '' a perfect tool," and by 
English ironmongers to be "the bit of the 
future." It is said that one "unbreakable " 
will wear out se,·eral of the ordinary bits. The 
supet-iority t o the latter in point of con, truction 
may be seen from Fig. 2, and a trial will soon 
comince the most sceptical of their Yalue. They 
will start and finish clear, bore straighter, hst 
longer, are much stronger, and are the onl~­
t"-ist bits with which a hole can be enlarged. 
They are well adapted for boring felloes, and 
are invaluable fo1· deep boring, as, by giYing 
about two back turns to loosen the screw, they 
draw out the cut wood, thus sanng much time 
in re.sta.rting. They are made in ten sizes vary­
ing from t in. to 1 i in. in diameter, ranging 
in price from l s. 6d. for the first four sizes to 
2s. lOd. for the largest size. If sent by post, an 
extra charge of 3d. is made. The set of teo com-
plete ia supplied for 188. Tmr EniTOL 

•• 
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SHOP: 
OR THOSE WJJO WANT TO TALK IT. A,COBNliR ~ _ 

CoaaESPONDE~Ts.-Tn amwering any oj 
'•• N01'1C11;. n.f subntltl4Yl io Corresponclmts," or in re· 

'-" " Qu .w th :ll{l that has appeared in "Shop, "1crUers 
flltri119 to r:;,vto ~ier to tM number a11d page of mun~~r 
m~ ""- which. tM 6'Ubiect unde1· COII.Strlerntton 
of Woalt Jld to gin the hwi!ing of the paragra7Jh to 
a~r~~ :mce u made, and the initial.~ anti pia~~ of 
~eM' the nom-ck-plnnUJ, of the 1vritcr by 111h0111 

utfon. ha.! been. a.skcd or to whont .a reply lta.s 
'-" ~reody given. An-ewer! ca~not be gtvt~ to qtres­=• w/li.M t:W not bear on . snb;ects tltat fa1rly come 
wUAin the JCOP8 of tile .&1 agazme. 

I.-LETTERS FRO!II CORRESPOXDEXTS: . 
11 drogen Blowplpe.-Oxyog.!' .w!·!tes m oq t/ '1'. W. B. (lJa?"Jtsley), page lt4 .- I no~e 

rep to the present no reply has appeared m 
that up to tba a bove query. No doubt '1'. ' Y· B. has 
ro~ obtained the information he rcqmred else-
~DO llut allow me, for the. benefit of oLher 
~ ot \YORK whom it may mtercst., to say a 
te words on the subject of the . oxyhydrogen 
bl~ipe. .As to the arrangement xllustratcd on 

174, 1 Dlai simply say I should not care to be 
page here near i t when tried. T. "V. D. a ppears .to 
Ct"ardly aware ot the dangerously explos1 vc miX· 
tare he would get in the small chamber n .. An 
oxYhydrogen blowpipe to be safe must not adnut or 

ssible mLxture of the gases before they reach 
:Clfolzzle. Bad accident~ l1a.ve occurred through 
the explosion of such a m1xture as '.f· \V. D. would 
•t. Readers of WoRK can hardly mtprovc on the 
giy)Jydrogen blowpipe mauufactu~cd ~Y Flotchcr, 
ot Warrlugton and 1 do not thmk Jt w ould be 
poesible for any one to make one for: dOl! blc }!'lctchcr's 
prices. .An oxyhydrogen blowpipe xs a fur more 
delicate instrument than '1'. W. B. appea:rs to 
im~no. It will melt all metals, ~\"On platmurn. 
and easily fuses silica., and such like almost m­
fusible substances. 'l'o use one satisfactorily, the 
oxyhydrogen mus~ be CO!'f'PI:essed in cyl!nders, as 
the pressure obtamed w1Lh the old-fashioned gas 
bag, etc., is not sufficient. \Vhen using the blow· 
pipe, first turn on the hydrogen go.s (coal gas does 
equally well) and light it. 'l'hcn very carefully 
turn on the oxygen, taking care not to turn on too 
much or whatc\"er is being heated will immedi­
ately eatch fire, particularly if iron or bro.ss. ·when 
heating metal the blowpipe should not be allowed 
to hiss. The smallest of Flctchcr's oxybydro~en 
blowplpes can make a piece ofthick tool steel white­
hot in a few minutes, and-if properly used-on 
ooollng the metal will not be nearly so much burnt 
as it it had been heated in a forge. !:>hould too 
much oxygen happen to be turned on, tl1e rc would 
immediately be a very fine pyrotecbnic displny, the 
1tee1 being on fire. I have seen holes an inch in 
diameter burnt in quarter-inch steel pln.te in two 
minutes, a splendid tool for burglars. From this it 
will be seen that an oxyhydrogen blowpipe is much 
dllferent in u.se to an ordinary blowpipe. ' 

Powerful Rip Saw.-ARTIST IN \Vooo w rites 
ill reply to (Hi{Jhbur/1, N.), page 411 :-" The rod at 
the corner ot tho machine is part of the treadle, 
and is made firm t{) the cross rocking bar. 1'he 
top end ot this rod moves backwttrd and forward 
when the machine is in motion. 'l'he D rod (for cut 
eee page 3~8) moves w ith it anrl so moves the fly 
wheel. The treadle is down as shown in the s ketch. 
I use this form ot treadle for very hen vy work that 
ia a high speed machine. H vou want the saw to 
cut 4-lnch deeJ make the bench low and wide from 
back to front, so as to give more rise and fall to the 
treadle. The handle on c wheel should be fixed 
3in. over the edge of the wheel in such a way that 
ft Will clear the crank pin to gi\·e more le>erage. 
The treadle should be made ,-cry strong. 

llubblllg Down Ollstones.-.A. G. (1\.etvcastle· 
tm-T1171e) writes:-" In your issue of October l!Jtb, 
No. 31, on page 490, W. G. hns an article on 'RubbinK 
Down OilsLones.' 1 think you will agt·ee with me 
that it takes a lot of preparing, etc., although it 
may be very good in i ts effect, but I have a method 
which I learnt in dear old Norwich some years a~o. 
which is this:- Get a ' piece of P. K. P. glass {wh1ch 
Jarough on one side) about 12 in. or U in. square, 
17fhicli can be got for the asking, then stick 4 nails 
Into the bench, 2 on eithex· side, which will h old the 
class while you rub the stone across it, and in five 
finutes l.ou can rub the hardest stone perfectly 
..,vel an true. One piece of glass will last .for 
le&rs.'' . 

Druma.- DEAI'"NESS (PallM!11'ean) '\\Tites: 
any of th~ renders of W ORIC have used or are 

ling Nicholson's Patent Ear Drums, w ould they 
your \'aluable paper WoRK if they are a 

~ooess; if there is a ny danger in using them 1 
na'"' ···~u.u so many cautions against puttmg any. 

the ear that, although I much want a 
for deafnesst I fear to use them, although 
them on hana. '!'hey are very cxpensi ve-

Ils. 6d. for gold-plated ones.'' 
Thread Fret Saws. - Messrs. Moseley 

Son, 323, High Holborn, W.C., write, for the 
at;;~~~~~ of all who have been making inquiries 
~ them, that t hey now have them on sn.Je. "'"'lrl'"' aa to sizes and prices must be made of 

Mo11eley & Son, as they have n ot furnished 
With the~ particulars. 

Sprblg l'bt:tng .-A. B . C. writes :-" On 
(November 2nd), column 3, eleventh line 

..,..., 'atook ' ahould be • clock." ' 

SHOP. 

Parts of a L athe.-P. C. (Rccl/o1·dshi1·e) writes 
in reply to S. G. D. {London), see pnge 508 :-" I 
should ·like to know if fly wheel of lathe by S. G. D. 
is wood or iron, und if the axle iR tixed to bench, 
and also if it is neccsstwy to provide brass or any 
bcat·ings for nHtnclml to t·un in1" 

Straightening Bird· Cag e Wire.-G rnc & TAKE 
writes:-" Hcltding tbrougil your cditorio.l on the 
above in "VonK, in' Shop' No. 27, page 4.2!J, put me 
in mind of a simple tool used in America. but 
apparently not generally known h. ere ; and if mr 
Ycry crude sketch (l cannot tlru.w) IS clccmcd suth­
cicntly clear, the following- is a dcscripLio.n and .its 
use :-AA is cast from o. wood pattcm, 111 wl11ch 
H p ulley, and cc, shaft ends, ure concluded. 
Through each end of s ltufC a ~ ·inch h ole is uorcd, 
which sen' es as centres upon whu:h to truly 
turn up ends , so as to t•un s1nooLhly in hard wood 
standu..rds. l'P arc fi \'C hard wood rouud pc~:;s to 

• 

l!::J 
Wire Straightener. 

fit their respective holes in frame. rnc are small 
screws to tighten on to pegs. Tht·ough centres of 
pegs a. i~rin. hole is borctl I for wire, w •. to puss. 
!<,or w oddng, youl comme nce by threadmg your 
wire through the left hunt! or pulley end of shaft, 
and on through pegs uml right. en9- ~f shaft (I con­
chide vou hii\"C mounterlmac lunc m 1ls standards). 
Gently tap the second, third, and fourth pegs, out of 
line opposite clircctions, and t.ightcn s mall screws 
do~n on pc~s to kee p in place: Set ft·tune ~c­
,·oldng by strap on pulley, wlulst you steadtlr 
draw with pliers, the wi1·c through pegs. No 
matter how crookod or kinky wire was pt·u,·iou~:;ly 
it comes out perfectly struig!tt. You can use ll;flY 
wire, or thickucf-'S, up to ~~; mch, I hn ,·c not tnc.d 
thicker. I like \Vomc very llluch. and scnrl t.lus 
on the chnncc of being useful to other~. as I like to 
giYe and take." 

Sheet Metal Working. - RoDNF.Y (l\'ct/Jport. 
r.~te of JVi(l!tt) writes:-" I lla>c carefully rend 
\VonK, and lind it just whu.t is wanted in these 
~o-ahend times. I have dcl'ivecl1~ clco.lof knowledge 
m years gone by from Cassell's 'Wot•kir~g l\Ian:R 
.E"ricnd and Family Instructor.' I cons1dC'l' th 1s 
quite a boon to the risi ng generation. Jlurin~ 
worked in the sheet metalline myself, I was pleased 
with the d t·n.wings, etc., of various soldering irons 
in No. 17. \Ve did not loarn geometry. l n hnnrlling 
our soldering irons we used to get out a s mall bmss 
plate. thus-with a squaw hole to.flt thc~hnnk, and 
fit this down on the fennlc nnct rl,·et. w1th burr ut 
the bottom. '!'his, of course, being lnrge 1· than the 

Fig. I .-Ferrule. Fig. 2.- Brass Plate. 

ferrule, secured it. Another way is to nnil on U~e 
wooden han(lJC before you drive on the fcrn!ll? n Lm 
band, say,~ in. longer than ferrule . .L\fter dr~vutgon 
ferrule rivet ove r on top end the ;!; m. of tm. and 
that will secure tho ferrule. I see in No. 20 St. 
Mungo (w hat's in a name 7) wishes for a book that 
deals exhaustively with sheet metal. Thl} best I 
know of can be obtained from Mr. H. H. '" arn, 54, 
Marquis Road, Camden Square, N.W. This wus the 
address where I obtained mine some twenty rcurs 
ago. I may su.y the price of book is ~Os. li~. (thir·ty. 
two plates). I wish you success m th1s useful 
WORK.' ' 

11.-QUESTIONS ANSWERED DY EDtTOR AND STAFF. 

Temperlllg SteeL-J. T. (ftfanchester).- To take 
the temper out of steel, heat it to a low red, und 
allow it to cool g radually in air. To re.ternpcr it 
again b eat to a low red, and quench in water; then 
if the' article is small, raise tbe temperature on a. 
bar of hot iron until it is of the sbade of colo.ur 
req uired, and que nch in water or oil or other speCial 
hardening mixture.-J • 

Swaglng Square Iron Into Round.- J . c. 
(West Bromwich).-The art ot s waging consists in 
heating only that porLion of the iron which requires 
to be swaged, unci in first roughing Lo approximate 
shape with the h ammer, and then finishing otr 
bcLwee n the top and bottom swages. In a waging 
by steam the shape would be tirst roughed out 
w1d<:r the steam hammer, afte r which the awage 
tools w ould be put under the hammer.·-J. 

Blackening Zinc and Steel.- W. H . M. 
(Accrin(llon).-Japannins; is or.c mode of bl.nckin~ 
which, if done at the nght temperature, JS very 
permanent, but it iil not a sLain. You may stain 
s teel ulaek hy getting it hot in the flame of a Bunsen 
burner 1wtl the n tlipping it in oil. I do not know of 
nny mclhotl of staining :.~inc and should there fore 
japan it .-J . 

Oillllg Parts of Watch.-E. B. (Dartmouth).­
Yon nrc rather rnixctlubont the watch, as there is 
no le ve t· cylinder watch. Each is a separate escape­
ment, the lever having an c.,.tra piece uetwecn the 
cscuvc whee l and the stut:J' in th'? cylinder watch. 
The escape wheel works d1rect1y m and ou the part 
on which the ba.lrutco is fitted. The seu.po wheel, 
too, is ditfcrent, being of steel, and having the teeth 
raised on little si ulks, so to speak, the lever scape 
·wheel being nearly always of brass, an~l. ltavin~ 
radial teeth, ot· ncady so. But now o.s to otlmg. 01l 
nil pi\·ots, including the barrel. where tho barrel 
works round on the a rbor (not where the arbor 
cnmes t.hruugh the JJlatc if a three-quarter plate); 
likuwise the escape wheel teeth whether le \·cr or 
cylinder (but not t.he ruby piu if a lever}. Keep the 
h ttirspriug nnd pins between which it beats per­
fcctlv free from oil, or you cannot regulate it. Do 
not oil the othe r wheel teeth nor the pinions, and 
u.uo,·c all do not gi,·e too much, especially to the 
balance stall' or cylinder pivots, or to the scapu 
teeth, and U!!C good oil. If you use too much, and 
it is bud it will run all O\'Cr the place and away 
from the ph·ots, and t.hen that is as bud ns giving 
none, unol if bull it will tttru like glue and stick the 
wheels up that way. Use Ezra K ellcy's watch oil. 
Tlmt 1 fiud to be bcst. - A. l3. C. 

Crests, Monograms, etc., Book for,- R M. E. 
(Sunc.lcrlaml).- 1 do not know or any book in which 
is combined crests, monog1·arns , coats of arms, and 
dccomti\'O border wm·k, but I should recommend 
you to get Fairbairu's .. Crests," publis hed at 50s. ; 
ulso either Henoir's or Lillic's '' 1\fonogrums," sold 
ut !ls. 6d. und l>s. rcspccti\'ely, by Himcll of 91, 
Oxford l::;trect, \V., whe1·e you can obtain Fair bairn's 
·• Cres ts" for 30s. Hooks containing decorative 
bo1·clers arc also to be lu1.d the re . I aclvise you to 
try Bnrkc's "Peerngc," to be obtained secondhand 
at about I:?s., or some work on "Heraldry," for 
conts of arms, etc. The best hook I know of o n 
water colours is Green's, publis hed by Rowney 
&. Co .. Piccadilly, W., at 5s. in one \'Olmnc (cloth) C!r 
in three scpttrute volumes at Is. each. Nobles lS 
anothe r good book at ls. by the same publishers. 

Anodes of Aluminium Nickel, - J. J. P. 
(.11(1/lon).- If you will communicate with the Secre­
WIT or the Aluminium Company, Limited. 115, 
Caimon SLrect, E.<.:., he may be able to gh·e you 
some information res pecting this alloy, and where 
it can be ohtaincd. If you fail to get it there, try 
l\I.cs.;1·s. Henry \Vig[ius & Co., Metal Refiners, 
Un·mmgham.- G. E. JJ. 

Galvanic Battery and Co~l.-F. D. (Lo_ndo?'-• 
E.C.).- This subj ect shall rece1ve my attentlon m 
an article or two at an early du.te.- G. E. B. 

Garden Hammock.- BoN FJLS (K ina·s 1',-orton). 
-An illm;trated paper gi,•ing full instructions on 
making netted hammocks will be for~hcomin~ w~en 
room can be found ill "Vons: for 1ts publicatiOn. 
G. K H. 

Scale for Stops for Chamber Or~an.--J. C. 
{f;ecct.~).-The followi~g wo!!ld be a fa1r scale for 
the stops you mentiOn suitable for a chamber 
Ol'{;tlll :- C 1\"'ddl C C C. Tenor . 11 e • 

Open diapason H inch. 2\ inch. 1~ in. 
Principal 2~ inch. 1~ inch. i in. 

Octa,·e coupler .>, etc., will be fully described iD 
papers on organ building when they appear.­
l\l. \V. 

Model Yacht Cons truction.-sPrN AKER.- It is 
not possible to l~ommence insh·uctions on this sub­
j ect yet. awhile. hut _YOIL may_rely_upon it that ~vh~n 
the mntter is taken m hand, 1t w1ll be dealt With m 
a. snllicienLly cornprehcnsi \·e manucr to embrace 
the three spcciallics of con:;truction-huil, rig, and 
classi llcation. 

Wire for Coil -COAl. M fNE.-Tbc )!O.mpl~ ot 
wiru sent is No. 28 13. \V, G., equal to ·017 m decunal 
wire gauge. Two layers of this, iC covered with 
silk would do for the primary wire of your small 
coil' and you might then fill up with about 4 ounces 
of No. :iS D. W. G. silk-covet·ed copper wir~. You 
will not be able to get a Yery powerful co1l on a. 
bobbin only 3! inches in length . '1'!1e bes t results 
from this size will probably be obtamcd by usw_g a. 
~ inch core of soft iron wires. Use No. 20 Sl7.e, 
straighten them, make up into a compact bundle 
tied Ul'Ound with string, soak in melted. paraffin, 
cool tlie bundle, tllen unwrap the strmg. For 
primary, use No. 20 B. ·w. G. flilk-covered copper 
wire in two layc1·s. For se~ondary, use from 4 t? 6 
ounces of No. 36 B. W . G. silk-covered copper w1re 
wound on as a reel or cotton is wound. Insulate 
each layer w ith foreign post 11aper soaked in melted 
paraffin. The prices of ~he wves are o.s follows :-tor 
silk-covered copper wu-e, No. 20, 58. per lb., No. 
36. ls. per oz. ; No. 38, lB. 4d. pe.r oz.-G. E. B. 



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

• 
• • 

• 

620 

Indiarubber Stamps.- \V. A. \V. (Rcdditch).­
You will have soon that 1\ paper on R ubber Stamp 
making by a. contributor has been given in No. 38 
of \VOHK. 

Plll Boxes- thetr Prloes.-INVENTOR.-\V rite 
to Messl'8. l\1aw & Co., Druggists' Sundrymco, 
.A.Idel'8gate St.rcet, London, E.<.:., stating your re· 
quirem ents, nnd they will furni!<h you with prices 
of boxes in cardboard or in wood. You need not be 
at all afraid that any reu.der of WoRK will think yo.1 
are going to set up ns a d1·uggist because you want 
some pill boxes. You Juwe not giv~n m~ your 
name a nd I have not named the town m wbtch you 
live, ns you may sec. 

Process Blocks.-P. McL. (Gla.'I(!OlV).-You will 
find t.he method of malcing process blocks described 
in" Modern 1\[elhods of Illustrating Books" (The 
Book L O\'Cr's Library), published oy Elliot Stock, 
62, Paternoster H o w, London, KC. 

Book, Stationery, and Fancy Goods Busi­
ness.-CoNSTA="T REAnEH.- I rcgt·et I cunnot help 
you personally or through rcttdcra of \ Vomc in the 
direction indicated. 

Plaster Casts from Nature.-0:\IEGA.-This 
subject will, I trust, be taken up and ctt'cct.iYely 
d ealt with iu Vol. Il. 

Brass Finishing and RelaCIJ.Ueriog .-P,\DDY. 
-I am glad to learn thnt \Vonn: 1s so useful to you. 
The subject you mention will be taken up ns soon us 
opportunity offers. Meanwhile, any que:;tion you 
wish to ask in re lation to it shall be answered. 

Property Repairing company.-fiA:-\GOON.-
1 o.m afraid that ne ithe r I nor any of my st.atr can 
teU you where to obtain the prospectus of nny cum· 
pany so named. The only property r epairing com­
panies that I know are building firms. 

Lubricating Oil for Bieycle.-1<"'. F. J\L (Edin­
btwoltJ.-Yes. neats foot on is ruther thick , and 110t 
so suitable for yom· purpose as sperm. 'l'o ~et rid 
of the sediment you hnd better try straining or 
pouring otf the clenr portion after prolon"'ed ex· 
posure to sunlight, for the purification of o!i' by t be 
ordinary comme t·cinlproccss is beyond an amateur's 
ct~pability, but surely in such a place as Edjnburg h 
there can be no inducement to prepare yom· own oil. 
You will oo able to buy it quite ns c heaply and fnr 
more satisfactorily tha n you cnn by relining a small 
quantity. \V ere you living in an out·of-the:'way dis­
trict I could nnderstnnd you wishing to try vour 
skill a.s an oil r etinc r, but for nn inhn biltttit. of 
"Auld R eckie ,. t.o do so seems ns if tlle old pro..-crb 
"'fimo is money " had lost its force. \Vi th rc;;nnl 
to your remarks on photo;;rnj?hY I thinl' i f yon ~will 
turn to the back numbers or \Vonn: you will fintl 
that you have no occasion to wait either patiently 
or othe rwise for the s ubject to recei..-e attention. 
1\Iany impork'l.nt p n,pet·s connected with it. lm..-e 
appeared alrend'y. .i\lore will be ~i\·cn in d ne 
cours~. mean while as you confess to being "photo· 
grapluc mall" I can laardly wonder n.t yout· wanting 
them quic kly, but" bide n. wee mn. (ricn·" E\"Cn the 
meenister ye ke n cnnnn cram a' his sairmon into a 
wee bittie talk but maun just tak it in three pairts, 
or n.iblins wi' mony subdivisions an' we feel con­
struinit to clac the same wi' phiitto~;ralfy, which ;e 
will allow is a. subj ect which nntlcmllr d ivides itse)f, 
not only into three, bnt into a muckle number o' 
heads, sue m onyin fac'thatilkai thcrsubj cct wad hac 
to be pit aside for lnng years to come w ere it to be 
"treat(•d exhaus tively " the 1100. Aye echo as, ruany 
suggestions us you like-we allow you.-D. A. 

Paint for Blackboards.- \V. T . (Paclham).­
.Although I mu not certa in of the precise nnt.nrc and 
component pa rts of the mixture used for blacking 
the boards by the manufacturers of school re­
quisites, I h n.ve used the following kind or pnint, 
and it hns answered perfectly. Procure i\·ory drop 
black, ground in turpentine (retail, about I s. perlb.), 
dill1te tltis with japanner's gold size. or copnl 
varnish-preferably the former-and n. little turps. 
Being alrendy g round in turps, :ron will find the 
bln.ek will not r cql:lirc a large quantity of gold e:ize 
to reduce it to proper wot·kiug consistenc}·, wltich 
is thn.t of a thin, wat cry paint. If you prepare the 
boards from the white wood. give them one good 
coat glue size, then afterwards two coats of oily, 
dat·k, len.d-colour paint, or common black, and 
finish with one or two coats o f the drop bluck ns 
abO\'e; s pread it quickly ancl don' t let more th::m 
2! hours inte rvene bctweeu the oily ground nnd the 
tfat, lustreless black. At schools they usually 
freshen up the bonrd.s with \Hiting ink and a cloth, 
but I have used the black abo>e described for 
music boards, which had afterwards to be lined 
out. into the llve·bn.r staves. Ther have, therefore. 
no~ 'been toucheC;l or so rubbed up, and ns the boards 
I dtd have been m use for years. I can recommend 
the above process and mixture o.s quite reliable 
and s uch ns one profess ional w orker can ott'cr to 
a nother. H you can't get drop black, use ordinary 
!o.mp-bln~k, '':ell mixing it first with gold size ­
Japtmner s. m mu !-and then :.hinniug d own with 
turps.-li'.P. 

French Polishing in Lathe.- LEO.-The prob­
able en.use of . the. ridges o.t polish in places, nnd 
a bsence of pohsh 111 ~thers ts 0\'cr-sn.turntion of tbe 
rubber. Do not mOisten the rubber so much and 
you will most likely find the result bette r. If not 
describe your process in detail, that I m a y b~ 
enabled to locate the fault more precisely. At pre­
sent 1 can only surmise it.- lJ. A. 

ToolDoa.lerinMa.nchester.-H. M. D. (Silsdcn). 
- You miKhL Ll'y Grimshnw, 71, Oxfot·d l::itreet., 
Mn.nchceLe!'. ll he has not got the things vou w ttut 
no doubt he would obtain them for )·oU.. I a .m 

SHOP. 

afraid this information is too late to be of use to 
you on your present vis it. but rcnUy with every 
wis h to render assistance it is not possible to 
answer a question written on a Monday, and con­
sequently not received before Tuesday morning, 
iu the same week's issue.-D. A. 

Box for Games.-A. ~"'- S.-To give particulars 
in " S hop" would occupy far t.oo much s pace, but 
your suggestion is noted, and in time will be acted 
on. ns no doubt o. description of the construction of 
a box for games would be of use to mnny readers. 
'!'hank you for your good wishes.-D. A. 

Child's Cot.- T. L. (New B1·ompton).- Tbis sub· 
jcct cunnot be treated of euflkicntly fully in" Shop, n 

but it will be a satisfaction to you, and doubtless 
to many other young family m en. to know thnt a 
paper on a "child's cot" is receiV"ing the serious 
cons ide ration it dc!!erves. It is not, however , 
" s imilar to the beds in the sick bny on bonrd ship," 
by whic·h I suppose tyou m enu n " swiu~,;ing cot," 
but no doubt will be equally useful.-D. A. 

Villa for Fret-cutting.-SEMAI'HORE (Ncwfmt 
St. Buswcll.~).-1 do not remember e \·er hnving 
come ucross a fretwork design. ~uch as you. waut. 
I IH\ VC looked o..-er nll the Bnush and forctgn de­
sign cutnlogues which I have, but the nearest t.hjng 
I can llncl is one Clescribed ns nn " old Germun 
house us n c upboard." The size i s IS in. wide by 
Sin. deep by lfi in. hig h. It appears as Nos. 810 and 
815 in Zilles ' No. :!9 catalog ue, which, as you go in 
! or fret-cutting I would advise you to get, ns you 
cn11 hardly fnil to find something to your taste. 
Thanks for :rour nice friendly Jctter.-D. A. 

Inlayi.lg Silver Stringing. - W. A. (Black­
b ttl'n). - Hcul s ih·cr stringing may easily be imitated 
by using strips of pewter nnd placing t.heru in lines 
or groo\·cs c.ut in the wood foundation. The 
difliculty cons ists principally in making these in­
cised lines, which of course, form t.he pattern. The 
metal being soft, is hanunered tiU it completely fills 
and fits tightly within the groo..-cs, a little g lue 
bein~ used to ensure perfect adhesion if n ecessarY. 
You' might a lso ornament your banjo handle with 
Yarious coloured st.ringin:ss of veneer or the so­
cu lled mosaic band_ings, which I dare say you know 
arc composed oC pteces of Yeneer a rrange d to form 
a. gcomctricnl pattern. Quite right, continue to 
r,urchase \VonK, nnd set the back numbers too. 
l'hcy will well repay rou for the trifiing outlay.­
D. A. 

Fixing Tiles in Framing.-l\f.\CDUFF.-I sh on ld 
think Lhttt t he p laster of Paris will stand at leas t. us 
umch heat as the wooden frame nnd bac k. The 
tiles being held by the frame on one side do not 
require much suppor t, but if lyou nre not satis fied 
with plnstet· alone mix i t with some s ize or g lue. 
If tl.te ucsig n permits of it beiug done the best plan 
is to hn,·e tt r&bbctcrl r uil between the two rows. 
'l'his, of course, would not look well if rou h:.we 
painted the tiles to form a complete picture, as I 
truuginc you ha\"e.-U. A. 

Secret Dovetailing.-.MECHANrc (Tne Brook). 
- Yes , secret and ·other >nriet ies of do,·etail joint 
will nil be described, and the instructions will 
doubtless be a s usefu l ns those on dowelled. etc., 
atrnightjoinU:, which ha..-e r ecently been treated in 
thes e pages.-D . .A. 

Plate Shelf.- S TGXALMAX (Bcbin(lton ). - No 
direcl ions have ret been gi ,-en for making a set of 
plate shelves, but the s u bj ect will be treated in due 
course, ns it has been down on my list for some 
time nwniting a. fa vourable opportunitr. Glad to 
w elcome you ns n. new reader, but why not get 
the back numbers? you will tind them an in..-alu­
ablc aid in your mechanical pastimcs.-D. A. 

Marble Slab for Washsta.nd.- COPSE (Letcis~ 
hmn).-For a s ingle slab >OU will probably do 
better by going to a good c·nbinet maker than by 
going to n mm·ble merchant, who wouid probably 
not care about letting you haYe one at wholesale 
pl'ice. I am suppos ing that you want to get it 
ready polished nnd finished. as you " ' ill hardly find 
it worLh while to attempt this part of the work. If 
you wish to deal direct with the marble merchant I 
can recommend 1\Iullis, Scrutton Street, Fins bury, 
or V'lilkins & Sons, Penton\'ille Road, who both 
make a specinlty of marble tops. .Any marble 
mason in your own neighbourhood would, no 
doubt. supply you equally well. Price depends a 
good deal on quality, thickness, et~.. but you 
might take !Ss. to 20s. ns approximn.te figures for 
the ordinnrr kind. ::it. Anne's, Rou~e Royal, and 
the fancy ;arieties, would cost cons1derably more. 
-D. a. 

Wax Ends.-CoPSE (Lcwi.sham).- Unless you 
ha ; e seen these being prepared it i.s not easy to 
convey the information. '!'he brisUes nnd tht·ead 
nre brought together and then twisted, the thread 
being of course waxed. .Any cobbler will show you, 
and you will learn more from him in a couple of 
minutes than from a column h ere.-D. A. 

T emplate for Bracket.-F. D. (Lit:erpool).-I 
hardly understand what it is you want to know, ~nd 
at firs t wns inclinecl to r egard your letter ns havlng 
been written ironically, for you draw the outlines 
of a template and then a sk bow to make and use 
it. I am, however, constrained t o consider that 
sou r eally do ask !or information, and I am only 
sorry that you, like a good _many otbe.l'B, have J?.Ot 
put your full address. I t 1s contrary to practice 
to write direct to correspondents, but in your case 
I should r eaUy lil•e to have made an exception. and 
seen you whcm lately in your neighbourhood. l 
think it will be sufticient to say that to use a tem-
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plate you h ave only to lay it on the wood or otheP 
material of which it ie to give the outline a nd ma rk. 
round it. Thus & s traight edge or ftat rule· 111 
template f~r a strai~ht line. Any maLerial ot eo:.. 
vement tluckne~ wtll do ~ make the template .a( 
-ca rd board, thm wood, Unn m etal, or even sto•r' 
paper. 1f ~ou still do not understand gjve your 
full address m next letter.-D. A. 
. Timber Season1ng.-LF.o.-In preaen·in~ the 

tJmb<;r of a tree, as ash or elm, for turning, I ~hould 
think it would be bes~ to cut. first and then stack. 
Care must be taken 10 stn.cktnl( to get all the lathe 
usccl or even~ thic k.ncss, and placed exactly over· 
each other. Stack m a dry place where the air can 
pass throul;'h tbc pile. I think it would be better to 
cut the trunk only into the boards, nnd not into the 
sq uares as required, ns it will be better for stacking. 
-A. J. H. 

Electro-plating, etc.- G. R. S. (Pl1fmO'uth.).-l 
shall have much plcnsure in giving you ad;iceoo 
all matters relating to electro-plating. On turning 
to pngc 31 .• in our issue for March 30th, you will see 
an ad ,·crusemcnt of the elect.ro·plutinl{ und gilding 
out tit, noticed in "Our Guide to Good Things~ ot 
April 20th. It is there a d vert! sed ns beillg sold by 
Hichnrd :Melhuish & Sons, Fetter Lane, London, 
KC. for ~'is., carrio.ge !Tee. You w ilJ find ~ 
·w atts' book on electro-metnllar!P.', recent.ly noticed 
in" Our Guide to Good 'fhings,' the most 'practical 
and chcapr;st text-book on electro-plating. 1 do 
not know the process .for enamelling bicycles. Per. 
hups s ot ne of our reade.rs who 111uy know how to do 
this , will oblige G. It. S.-G. E. H. 

Straightening Wlre.- G . .A. M. (Wal1corth).­
T o Sll'at,;;hten long lengths of s teel, Iron, brass, ol' 
coppe1· wire! draw them between rows of French 
nails o r stec spikes dri\"en into a board as s hown 
by the follow in~ zig?.ag row of dots : ·. · . ·. ·. ·. ·. • 
P ass the wire m nnd out the spikes and pull lt 
throug h by means of a pair of pliers. U the wire 
is tinned. coppcred, ot· plnted, it will not stand 
s uch tt·catmc ut. It should thou be stral,!l'ht.encd by 
rubbing with a piece of can\'ns. A wtre-worker 
once tau~;ht me to straighte n wir.:l in this way:­
Fns~en o ne end of the wire in a vice or to a rtrm 
bC'twh ; rub 1 he bends nnd kinks ont or it by 
rubbiJ,~ the wire to and fro with 11 p iece of cnnvaa 
held iu Lhe right hand, whilst the wire is held 1n 
the le ft. Hr the e xercise of pressure on one side or 
othcr o ( the wire as it i:l being rubbed, it ntay be 
matle quite straight.-<;. E. 1:1. 

S chool for Practical Electricity. - DESIRE 
(PcckhfLm).- If you apply to the !::!ecretary of the 
City tLud linilds of London Institute, nnd tell him 
exact ly whnt you wan t, nnd ho\Y you are situated, 
I think he WJil be able to nd vise you respecting t.be 
cour..;c you should take to get a kuowledge of 
pract it.:n.l electricity and chemistry. A few wlnt~ 
ugo 1 g-ot some ..-ery good practical Jes~ons th roogb 
this !;uurcc in tbe metallurb>icallaboratory at King's 
Collc~e. _.\ course of lessons and lectures will be 
gi\·etl there during this winter, but I do not know 
the fees for the special subjects you name. lnfo~ma­
tion on this subject, however. will be freely g'!Ven • 
by the Secretary at King's College, Strand. Ad· 
dress him by letter, or see him personally at the 
oflice.-G. E. B. 

Electrotypes, etc.-F. J. I. (B1-istol).- 1. The 
specimen of let~er sent is not p~iuted from an 
clectrot.ype, but 1s reproduced by lltbog!apby, tba t 
is :;tn impression or a copy of the letter .1s made on 
a litbog-rapbic s tone and printed from thts on paper. 
lt could not be done so well or so cba;aply by the 
electrotype process. 2. When ~a~g an i.Inpression 
in wax from a forme of type, 1t 1s necessary to em­
ploy a ruuchiuc to obtain equal pr~ssurc on iill parts 
of the wax m ould at the same ttme. 3. _I use belt 
blacklead or plumbago. I have I?O~ trl~ ~nelytb­
powdered tin. If you wish to try Jt, thts lf! e 
method for its preparation .-G~d up some~~~~ 
>ery tine in a porcelain mortar w1th honey. • aou 
out the honey with boiling wate:1 and collect the 
fine particles of tin, which must w en b~ drl!!d far 
use. I have tried with succe¥1 the metallic ro.ixlare 
employed by bottlel'B of liqmd to cool the corks~ 
their bottles, etc. You cannot s melt pure coppeJ; 

·an ordinary fire. 'fhe temperature .must ~e high 
enough to heat the crucible to a glowmg w:~:: 
Dissolve the granules of pure copper . tlle ~ 
sulphuric acid by the aid of heat. and conttnge.Vffll .-. 
he:1t until all excess acid and wute.r has bee1t;~ ~d W 
otf in the form of steam. Set astde the IQW 
cool, w hen it will form crystals of sulp~ate of COPJJIII'> 
and you can use these in your copperi.J?g solu~ 
5 I am not in the secret of how the dJ~ ·A8 
appear in " Shop,'' are made. but suppose they.._ 
drawn and engraved o~ boxwood blocks takaD 
printed from these, or prmted from electros ·a. 
from those blocks. 6. I shall leave 'f;e .EdiU:1 2 
d eal with you in re5rect to what~ .~v;o;~. 
about him, anfd shba not-o~...!..~gm~lt. r 11erV 
bad quarter o an our. 4 ""'~"" d for a t 
forget tha t I am writing to amate~t a.n tessi• a 
teurs, but I have to remern~er pro aJsO. Jf: 
read W ORK, andlbave to Wl'!t~ for thellj: ~ 
I use technical teriDB not .familiar to you n~oa ·v • 
obliged to yqu by youalr asldM ~:~P~Y to at"' 
them, and thts I shall ways 
in "Shop. "-G. E. B. FiJ 

Tempering ChiBel.-CBISBLLER- - 08 
to make good chisel;s ; your of 
correct. and the obVloUS 
is to quench at a darker straw 
of brown or purple. J"ou 
grade of temper required, 
Ietting down..::..J. · 

-
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Orl'aD llaterlab.-F. R. (lJfancllesfer).-Organ 
requisites of everY description can be obta!netl. of 

E 
T WiUis, Tower Organ \ Vorks, l\'lmor1es, 

adon, but probably yon could g:at them in l\1an· 
eater, and thus save cost of carnage.-l\1:. \V. 
)liid Power Dynamo.-J. J . P. (.llfalton).­

'l'b.ls correspondent asks:-" Is there to bo had a 
em•D dynamo electric machine equal in E. M. F. 
to si% larr!' cells of Bunsen battery, and which can 
be dri¥en by hand·powerl " I am afraid this ques­
tion does not convey to me tJte requirements ot t~e 
writer. A. dynamo ma.y gtve a. current .equal m 
E. M. F. to six Bunsens, and .Yet be e.nt1rely un­
IUitable to the purpose requll'ed, a.s 1t may be 
anr thillg between a small machine for ~h1ng 
abiickB, Bring a fuse, or working a telegraph mstru­
ment. and a large plating dynamo capable of 
depositing several pounds of nickel P.er hour. The 
ftrst might be easily turned by a child, whilst tlle 
second would reqUU'O motive power supplied by a 
steam engine. The querist must therefore tell me 
what he wants to do with his machine. or else tell 
:IIlO the volume of current in ampllres, as well as the 
deaired E. M. F. of the current required, before I 
oangive hJm a useful reply. Small dynamo machines 
to be driven by hand may be had from 1\'fr. Bot tone, 
Oarohalton, Surrey, or from Mr . .Alfred Crofts, 
Dover. When ordering, state exactly what rou 
want.-G. E. B. 

' · Electric Work u a Means or L1vtng.­
J . C. F.-I fear you would not succeed in getting a 
living by the proposed means. 'l'he prime cos t of 
Gtting up a small electric light installation to llght 
up even a very small village would far exceed the 
resources at your command, although you mi~ht 
obtain water power to dx·ive the dynamos. ~ ou 
would also require more than an amateur's know­
led~te of electriC bells to enable you to master the 
technical details of electric lighting. .1\fy advice to 
10u (and others like you who have an idea. that 
they can get a living by electric work) is, stick to 
10ur present employment as a means of li\'iug, uncl 
eupplement this by doing small jobs in spare time. 
In tl tt.lng up electric bells, rnakin.g and repairing 
small electrical instruments, and doing little jobs in 
electro·planng, such . a.s may come to your hand. 
Get books meanwhile, and study the principles of 
the science whilst putt.ing these into p1·nctice. 
Alter some time, it you find that the electric work 
increases enough to make a living out of it. then 
throw up the old work, and stick to the new 
entirely. I nm writing u series of articles on this 
aubjeot likely to be useful to you and otbers.­
G. E. B. 

Electric Alarum Clock.- HANDY MAN (South­
wark).- A paper on this subject is now in t.ho 
l!:ditor's bands, awaiting snace for publication. 
You will require a 2 ineh or ~~ inch electric bell of 
the continuous ringing type; a switch to connect 
the bell with the battery at night, and to switch the 
bell olt' in the morning; a two-cell Leclanch~ or 
Gossner batterY ; a few yards of cotton-covered No. 
18 or~ copper wire; and a fairly good clock. 'fhis 
last Will be most convenient for alteration if en­
closed in a wood CllSe. l'wo types of clock are 
illustrated in my article, and suggestions are gi\•en 

· for Oxing the alarum appUa.nce to other types. If 
you have a system of electrin bells alreacir in the 
house, yon may use the snme battery to ring the 
nlarum bell, but I advise a separate small belrwilh 
sharp tone distinct from that of other bells in tbe 
house.-G. E. B. 

Enamelled Paper Letters.-JOINER (Hull).­
lf you had read our " Sale" advertisements from 
week to week you would have found that Dcit's 
~a~nt Enan1elled Adhes.ive \Vaterproof Adver­
~mg Paper Letters, Figures, etc., are to be ob-

otninxfed at the manufactory, 17, Arthur Street, .Kcw 
ord Street, London, W.O. 

Sign Writing.- A. G. A. (P?·imrose l:lill, ·N. TV.). 
-The paper to which you r efer is merely common 
tissue paper, rubbed over with white wax and 
pressed on to the gold leaf. I shall describe the 
method later on in the "Sign Writing" articles. It 
can be had res\dy prepared at any colour shop, and 
ia known as "transfer gold leaf."-H. L. B. 

Ploture Framing R equlsitea.-J. H. (Black· 
burn).-1 regret I do not at present know of any 
hbouse near your town for picture framing requisites 

· ut you ~hould c~nsult the loon! directory for the 
Information reqwred, and compare prices.-G. R. 

Entre for Mount Cutti.Dg.- J. H . (Blaclcburn). 
-Thihere is a special knife maae for mount cutting, 

· w dch can be obtained, I think, for Is. the blade 
an l s. 6d. ~e handle, from the City Frame Corn~ 
PB:DY. 291 BIU!UlghallStreet, London, E. C. This firm 

· will donotless forward readers of WORK& set of their 
moulding a~d mount samples on application if 
applicants willpa;ycarriage.-G. R. 

l V .-QUESTIONS .ANSWERED BY COHRESPONDE:-<TS. 

A Rough Lathe.-.J. H. N. (Malve?"n 'Wells) 
!~l)tes in answu to J. K. (Richmond) (see puge 
....,hi:-h"hl send a. few rough drawings of parts 
"" c e will understand, being an amateur 
inca~811nter: .I hope it will mot take too much room 

011,· 1t may bo useful to others that waDt 
such a thing. Fig. 1, end view of the standard: A, 
~tetoof the feet; B, upright tenoned into A, a t 
bo m u; D, on top or upright, tenon for bed to 

It to, showinR: ¥It; E, bolts. fo~ floor. 'l'he two 
hfeads oi pms marked m ink-Y, for crunk 

or treadle sho.ft. Fig. 2. F, bed, top and 
Yil!w slot between bed for tenons on bottom 

IMI18t6diS to flt in; H, bolts tor bolting bed to 
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tenon, D, on upright. B. Fig. 3, showing stretcher 
b~r: B, morth;cd into feet, A; c. bolts for floor. 
Ftg. 4. r, t read le sh~ft; J, connecting- pieces; K, 
footboard, dots showmg screws; L, pins for hang-
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ing shaft points into holes, drillecl in heads or 
coachscrews, screwed into ends. .Fig. 5. M, wood, 
cut out ~f hendstock for pu11ey, pulley not shown ; 
K, showmg shape to cut wood; o, tenon for beet 
dot showing pin through tenon, and head of hold: 
iog-down tiolt: flush with surface : P, mandre l 
conical neck into zinc bearing, which you can cas t 
yourself, or you can use rc11ow tnetnl; Q, tail pin, 
hardened sLeet SCI'ewed through metal plate 
m~rked ill ink. locking nut shown ut bnck. Fi:;. ti, 
tmlstock: n, block of beecll: s , capstan sct't' w, 
threa~lec~ whole length through metal plate. nta1·kcrl 
deep m mk, set screw on top ; o. tenon. Fi:;. i. T 
rest.. and socket: ~r. wrougltt-iron bent rounrl. 
leavmg slot u; Y , head of holding down bolt : w , 
head welded on, showing hole, for shank of tee, 
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A Rough Lathe. 

marked, Y; x, se. screw. Fig. 8. front view of 
headstock : A, m etal bearing, conccl: B, tenon, 
dotted line..'! showing pin through holding·down 
bolt; c, holding-down bolt, showing hole for pin to 
fasten into tenon. Fig. !l, bearing fo1· mandrel, in 
two parts: A, wood screws throu~:rh bottom piece 
into heudstock, heads countersunk; u, tightening 
bolts, square hcuds let into bottom piece, shank up 
through both bearings mlltcd ut top. oil hole 
between, showing cup at lop. H a slide re-t is 
added. you will be able to do metal turning. '!'here 
is a die chuck in No. 13 of W ORK {page ZUJ). 
which rou can make, iL would be useful for metal 
turning." 

Lathe Work.-Dmm (KcioltlcJt) writes:-" In 
answer to a H EADER OF WoHK (Londo1~, N. 1·!7'.) on 
• Lathe vVol'i1,' No. 24, page 38:!, 1 would sa.y thut to 
set a compound rest for taper turning all he has to 
do (providing his rest is murked in degrees) is to 
turn it al'Ollnd from left to right to any angle be 
" ishes for mnle taper. and the opposite way, to the 
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same !1-n~tle, for .femnlo taper .. In cutting H threads 
to an 1nch, lcadmg sc:-ew ~ p1tch, the nut will gear 
right at e'l"cry 5 inches of tl1c leading screw, stop­
ping. lathe at end of cut before. takio~ saddle back. 
But 1t would be easier and qwcker m the cLISe of 
short screws to have a reversing belt, and run the 
lathe backwards without taking t.he nut out of 
gear. To cut 7 or any whole number of threads to 
an inch the nut will close right at every inch of the 
leading screw, but the latbe must be stopped before 
taking nut out of gear. 'l'o keep the ltLthc going 
constant he must rut a chalk mark on the leading 
screw near whec plate, and one on the face or 
driving plate when the nut is in gear, and ready to 
take the ii1·st cut up the screw, and then he must 
take care to drop the nut in gear when the chalk 
murks are again in tho same position. It a ltF.A DER 
OF \YORK does not understand this, or it his com­
pound rest is not marked in degrees, I will try and 
make it clear to him if he will ask." 

Polishing Vulcantte.-1\'I. A. L. writes in reply 
to E. H .. see page 493 :-"First get all course marks 
out \\ith F F emery paper, and then use Oakey's o 
paper, which will leave the vulcanite dull. but 
without any mnrks. Next get a piece of soft felt 
o.nd glue it on to a piece of wood (the size of which 
is o.ll according to the w ork to be done) ; rub a piece 
or candle upon the felt, and then sprinkle \\ith 
powrlered rotten-s tone, aDd well rub the vulcanite 
with it, and a fairly good polish will be the result, 
which can be improved by again rubbing the 
vulcanite with a piece of soft cloth. using oil nnd 
rouge, which will bring a splendid polish: then rub 
nil grease off with turpentine, using a soft rag, and 
finish by rubbing with soft part of the hand. Care 
mus t, bo taken not to make the vulcanite too hot by 
rubbing too hard, or else it will be spoilt.'' 

Band Saws.- C. S. B. (l:loxton) writes in reply 
to (Nottinnham). sec page 526 :- " 'l'ho causes of 
bund Sllws breaking are manifold, the most fre­
quent of which is the improper 11djustmontof guides, 
and the tens ion ; nlso insutliciency of set caus ing 
euw to heat, and when no pro\·ision is made on the 
machine to take up the slackness caused by saw 
expanding. it sags so much above the guides that 
it tS almost certa]n to go. 'l'his kincl of breakage is 
n.lso caused by top wheel O\·errunning the boLLom 
or dri\·ing wheel when the wheels ure hca,·y, but 
for some years there has been made a machine 
with built-up wheels s imilar to a. bicycle wheel, 
being cxceedinglr light, so reducing this danger to 
n. minimum. It JS this cause probably which breaks 
your saws when finishing o. cut, especially in heavy 
timber. and perhaps fresh also. .As to brazing your 
saws, that is n. very simple matter indeed, but one 
requiring some cure to prevent your saw being 0\'er­
llcated. I have seen ~~30ft .. saw il in. running well 
with Jh·e brazes in it, and the tools used for making 
the joints were a l s. pair of bellows, four bricks, 
nnd a penm·worth of charcoal for fuel. But more 
depends upon the workman than the tools for this 
as manr more jobs . The way to start a joint is to 
thoroughly clean the saw, then, without touching 
the ends where the braze is to be, lap them one 
inch, putting a little clean wet borax between, and 
bincting joint lhmly with iron wire (us ing as little 
as possible to keep the ends in pln,ce, liS this has to 
be fil ed off afterwards}. Now wind son1e brass 
binding wire oYer and amongst the iron, and wet 
ull with yourboruxund water paste. I should huve 
mentioned that you must hammer the set-down of 
~·om· laps, so tho.t the ends lie perfectly close to­
"'cthCI'. ~~member that th~ les~ brass ~·ou got 
be tween JOlllt the slron~er Jt wtll be. 1\:ow for 
hea ting your bruze: tlus can be done ilt many 
dilrcrent ways- best by a gas • injector' blowpipe 
on charcoaL I find no percepUblo diffCI•ence in 
the quality of the st.ccl afterwards, though it is 
snid to do steel no good to use gas upon it. Another 
wa v is to use n. foot blower or small bellows. Get 
fou'r bricks or pieces of stOne or iron, and urrllnge 
them thus. Lay two sides down on an iron plate 
with a space ubout 3 in. between them. Now lay 
your saw upon these two "ith the joint you wish 
to braze stretching ac ross the space. Put the other 
bricks upon the saw to keep it in position, and pack 
clmrcoal round joint and blow till brass runs: 
gently draw saw tight, and let cool~ take out and 
scarf dowu joint. Some rccommena scnrftng first. 
but I prefer doing it nfter brazing, ns you stand n 
chance of gcttin~ a thin joint if done previous ly, and 
it s lips e\'el' so litLle. By this means you will soften 
but u. Yery small length of saw beyond the acLUal 
braze if you are careful. and it will stand as long a.s 
o.ny part of the saw.'' 

Band Saws.- F. C. (Leytonstonll, E .) writes:­
" I n I'CPIY to S . B. (Nottingham) ?'e band sn ws (see 
pngc 5:!ti) I should think the cause of breaking after 
cutting through the wood would be contraction in 
cooling. 'I' he friction of cutting makes the so. w 
hot, it lengthens, and the spring tightens it. After 
cutting it cools and contracts, but the saw breaks, 
as it is not strong enough to stand the resistance o! 
the spring." .• 

Copying Muelc.-see page 510.- A number ot 
copies eau be done from one copy by means or the 
autocopyist. The best of these apparatus is made by 
Fordhum & Co., of London. 

Fretwork Picture Frame.- W . B. (Wigan) 
writes in reply to AMATEUR (Belfast), (see page 
510 • Shop') :-" I can inform AMATEUR where he 
can procure a very elaborate design for a fretwork 
picture frame, if he wishes to purchase one, size 
1St in. by 22 in., which can be enlarged it desired; 
price 9d., from J. A. l.a.mbert, Hank Buildings, 

• 
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Carnforth; deelgn No. F 47. I am mn~lng t.he 
f rame now, so thought it might taU m wall 
A~l\IATEUR'S wishes." 

StralghteDJ.ng Wtro.-W. J. W. (Whetstone) 
w rites:-" In answer to q uery of G. C. in No. 27 of 
'Vomc, it he does not wish to g0 to tho expanse of u. set of rollol'S, tho enclosed sketch is u. elmp.lu 
method ot straightening wire, nnd can bo mudo m 
n few moments. All t.Jmt is required is n .Pioco ot 
mahogany or onk, 12 In. long by 6 in. w1de, und 
about nn inch thick, two staples (the e:xact width 

Wire Stra.tghtener. 

ot wire to be strnightencdl nnd some French nnils, 
tho stnl1les to hold two pieces of wire, ns per sketch. 
A slap o Is then fixed iu each end of tho bonrd. nnd 
n piece of wiro stretched between them ,un<l fixed 
ut each end. 'fhls is n lh:ture (the w1ro to be 
11truightened runs nlong tho top ot t,his). The nails 
can now be fixed cnch side of the fixed wit·o nltcr­
nntcly, the board screwed to bench, und it is com­
plete. 

Attachment of Sea.ms In Wa.te rproof. -
C. S. H. (lfoxton) , see pnge 52G, writes in reply to A 
GoNS'l'AN'l' READtm :-" 'l'hls it! simply clone by 
m cnns of n. solution or India rubber cuttings in 
naphtha or bisulphide of carbon. You can obtrun it 
ready for usen.tnny rubber deniers, if nsmull quru1tit.y 
only is required, chcttpcr than mnklng it youl'selr." 

Aqua.rlnm.-W. H. D. (Bt·omlev·l.lu-Bow).-See 
No. 31 ot Wotm: . .Alter mcnsnrcments~!lncl discard 
such clottlils us you do not require.-C . .M. W. 

Cork H eel, eto.- 11. G. (Bi,'lltopsoate) writes in 
reply to J. lt., see pngc 52G :-" J . H. does not stnte 
whnt. description of boot he wnnts heel for. It it is 
for a person with n. deformed foot, it would hn,·e to 
be mndo in proportion to the substance of the sole. 
1C ho is not m tho tmclc, ho will tlnd it very <lifllcnlt 
to 111uko. I will give him the Idea. Fig. 1 shows 
the sole the dotted lines where tho heel is to be 
built; tf,o first litt should be tho snmo size n.'l t.lte 
sent. nnd cnch succeeding lift should run grnduully 
smnller. Supposing l<' ig. 2 is the heel drflircd, 
which is for a rerson with ono foot shorter t.bun the 
other-we wil any shorter by 3 iucbcs-thcn tho 
l1cel would hMc to be built thnt height, thnt is 3 
inches. lJy looking o.t the dlngro.m you will sec the 
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Cork Heel, etc. 

Rlenpo r equired. Put on ono split lirt only. FlA'. 3 
llhows 4 llrls in l'osiLion, o.nd the way tho nnlls 
14hOHirl ue driven n. 'l'bo broust. Of t.l10 heel should 
he Klunted townrdK tbo forepart In proportion to the 
l1clscht. Should tho heel uo wunted light, punch 
through tho lifts utte r the heel is bnllt with a hnlf 
ruund chisel (.l<'il(. 6) nncl fill in wlLh cork. Fig. 4. is 
u Wurtmnbcrg h eel. H you uro to mako tho heel 
on wood ln~ls, put the first two llrLa on with i pc,:ts, 
next 4 UflK with Inch heel·sCl·ows. Should U1e 
lifts bo stout put thr<>o on with Inch, nnd so on. 
Explnln In next number what you menn by the 
druught or sbnnk Irons." 

A Small Furna.c~.-H. D. S. (Liucrpool) writes 
In J·cply to G. '1'.1\1.. ( T,t ucrpool) (sec }m go 25:1) und D. C. 
{1/ttdilcrllfl.clcl) (sco p11go •Jill) :-" Y mt wiMh to hnvo 
1\ amnii furno.co to melt iron nncl steel. It you cnn 
u lrord it, ono o f Flelchcr's Injector furnncce would 
lJc tho best thing yon could 11so, ns it requires no 
flx lnl(, would stnnd on nny tn.blo on nn Iron pinto 
nnd Is connected to n. gns bmcket; tho fuel Is ~tas; 
und air Is blown Into it by meuns or a foot· blower 
~oelvlnf.{ constant blnst. 'J'ho coat ot smnll sl:to Is 
lis. 6d. t or furnnco nnd 2ls. f or foot blowor. But 
supposing you wnnt to mnko your own furnnce, 
t horo arc two plnns open to you. lst, with drnft; 
2nd, with blaat. l et, with dra!t, you Will require n 
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cellnr or outhouse or somo kind to build your 
furnn.ce aa it is not romm·nblc. and lil<ewisc you 
111ust h1~vo some m cnns or pullin"' up r~ long flue. 
nnd cnrrying it Into tho open nir' ; your f11rnnce will 
bo o11e simihtr to t.hoso m;cd by brnss ft)undct-s, only 
n eed not bo s unk inlo t.ho A"round. You hnvo uot 
given me tho amount of m etul you wunt to melt, so 
that I cnnnot give you sizes; but you cnn, perhaps, 
mnke >·our own sizes. lhtlhl the fnrnnco of firccluy 
brickR. nnd JICI'fcctly SQimro is IL goocl shnJIC. Lcn \ 'O 
oue brkk out ut. 1 ho bouom for clrl\ft hole. Cement 
tho ln·icks togctiHII' with lh•cclar instcnd of mortar, 
bnilcl up n.liUio iru~ide the furntLl'e on oppo~ite sides 
only, to suppor t the grate. The gmtc may simvtr 
rest on Uus. It should bo n Aq unro gm to nnll of 
strong muko to withMinnd the hcut. 'l'hc lluo will 
htwo 1.0 !Jo of wrought iron for some dist.nnce up, 
but, sheet iron will do for tho most. of it, 'l'ho lino 
must bo long enough to A'<'t up sntllcient, clruft ffJr 
n white h co.t. 'L'ho lnp of IJ10 fnruncc 1111\Y he mudo ot n. tlreclny tile mndc in one piece with a squrtro 
hole in the centre Jru-gc enough to put in n.nd take 
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A Small F urnace. 

out tho ·cr ucible, nnd through this hole the f uel is 
put, tho holo must uo coYcred with n. fire clny tile 
when working. 2nd, with blast, get n. brass­
founder's pot of plnml>n!,fo, to hold, we will Slly, 
RO lb. of metal, nnd n smaller pot thnt will lit 
inside the lurgo one. nnd rest within 2 in. of tho 
bottom; these will co!.'t. o.bouL I Os. D1·ill a taper h olo 
in the side of the lnrgcr pot, just nt the bottom, 1 in. 
at outside, and o.bont 3 111. iru;iue (it is ensilr clrilletl 
with ordinary bits). 'J'nl'e 1 he small pot, nnd knock 
the bottom out gently with hnmmcr o.nd chisel, 
lenving o. rim nuout ; in. wide nil round; get a 
strong iron grntr, ench ns nre used for sewers, to tit 
the bottom, nnd rest on the rim. Plnco the smnll 
pot inside tho ln.rgcr one, n nd pour snnd in between. 
R est them on n. stool covered with nu iron plate or 
stone. All you Wttnt now is the bellows. which 
nmy bo ono ot l<'lctchcr's, n. blncksmlt.h 's bellows, or 
a fnn mnchino r1s figured in · Shop' three or four 
times, n.nd n nozzle tapered to fit the h ole. By this 
nrrnnsement tl1o outer pot may lttst for ever 
prnotlcr~Llly, tho inner ono will rcquh·o replncing 
now nnd u.gn.in. J htt\'C used a fm·nnco similar to 
tho ono lust dcacribrd, unci I found thnt with snOI­
cicnt dro.ft, I coulu m elt the tlrccluy crucibles 
enslly. Plum!Jugo cruciulcs nre best, nncl ono of 
tho lnttcr furnaces will melt 4 or 5 lbs. of met~1l nt 
a time. Put n. smnU fireclny tilo on t.110 bars to 
rest the crucil>lo on, or it will be cooled down by 
tho bln~t. nnrl ironfounclor'a coke is the best to 
uso. 'l'ho latter is the better fnrnu.ce. u.s you cnn 
~otct u.lmost nny hco.t by incrcn.sing the blnst; be· 
sides, it is pot·tublc, nnd t11quircs no chimney." 

Band SILwa.-F. C. (Lcltlo nsloncl wlshes to n.dd 
to his reply to S. D. (Nottingltam) in pn~o 621 :­
..I sl10nld jnclgo your mnchino is of bu.d con­
struction, en.ws ot inferior quality, nnd your speed 
vot·y limited, ns your sn.we brcnk so quickly. 
Jin,·o you nn n.pplinnco for cnnting tho top wheel 
lrnnsversely1 tio.ws may bo tight on the bnck or 
on the tooth edl{e. when the strn.in will bo 
grcnlcst on tho t.ight cds-~. Cunt the whee l if 
possible so ns to get equal strnin the whole width 
or snw. '!'his is fL Yet•y importnnt point in the 
working of bnnll Sttws. I hope remnrks on band 
snws, which muy rcnch your eye before this appears 
In • Shop,' will be useful to you a nd many others 
of our renders." . 

[Work-Dccember H, 1.889.. 

Trade Notes and M(.'mornnda. 

ONE of thl' most. populnr features of the meeting or t ho Hrili~h AH!!OCilllion WU..'I Mr. Dnker's de­
f4cripl ion of tho Forth lll'ldgc, a t l'illrnr,h of engineer­
lug sldll, before which the Jt:ilfcl l'owcr nlmost 
sinks into insignilicnnce. As 1\ mensura of its 
lllrcn~th. 1\1r. Bnkcr nwntiouccl lh t\1, six of tJ1o 
ht rgcst ironclnds yl't built, wt'igh lng ench from 
l:!,UOO to 14,000 tonR, nlight, ho snrl'ly HIIH!lendccl from 
Its si x ~otrrnt. cuutilC\'l'l'ri, whilo I hu Rizc of its Rflllnll 
is so greut t hnt t.wo Jo:ifl'l•l Towc•t'li In id horizontull\· 
nnd joined together nt the centre ,,·ould.iuttt spui1 
one of its openings. 'l'bir:; p;rcnt work, we nmy udd, 
is now eo m plctc. 

In Ticw of the cnsuin~ S!'ssion of Pttrllnment tbo 
Do11ru or 'l'rncle hn.s, it J!l stull'cl. nlrcruly r ncclvccl 
0\'Cr 300 np\lliCittiona for proviRinnnl orders fu1· tho 
clcct.ric li~ lling of vnrioustowtiS in t<rcal flritnln. 
the whole of which, if gmnll'rl, will require the 
Rnnction of Pnrliamcnt next session bdorC' they Clln 
bt!come operative. 

UNTU, rcccntl:r, the tnl101;t chimney in Amcricu. 
w m1 nt Newnrk, New .Tersey,r\ncl 1\'IL!l :1.1;) feet hh{h . 
A ~himn~y :uo. feet high hn~. bowc n ·.r. hccn recently 
btult nt I• all Hn·c r, 1\ln .. 'l!lnchuscl.-i, it 1!1310 feet high. 
M feet :~qunre at tbc bnse, unci will furnish drnul(ht 
for the stenm·mnking plnnt. of four new fnctories. 
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J'1 omineflt Poaititm~, or n ' cnrA of hiKrtioulf, 
bv ltJJUital nrran!}tmeut. 

!>m nil t•rri'JIId Ad \'CrLI~··mr nts, ~uch n~ fH tnntlons Wuntcll 
~n•l Exchnnl(t', Twenty Wurd~ or le••· Oth• :'hil lhuc, nntlllno l'o•nny rwr Word cum \ t cwc•r Twenty. .\1 .• 1. O•rul!ll AdVl'r· 
tl .. •mcnt8 In Snlo und ~:xrhnn~r C.•lnnlll aro cl:wrged One 
Sb1lhn~: J>\'r Line cn\·crnglng OII"IIL wurd~l. 

••• Ach·ertiFrmonLB @hnuhl r.•:H'b llll' om~o fourteen 
lln\' d 111 ud\'auco et the dnto of luuc. 

SALE AND EXCHANGE . 
Pa.tent Unbrea.ka.blc Twist Bit.- \ in., u. 6d.; 

~ in •• 1-;. ScJ.: ~in., 1s. 9d.; 1 in .• 2.;, ~cl.; 1l in., 2S. sod. ; 
post free, ::d. cxtra.-HOUIJAY, Ch:nkun. 

Wa.rrtultod Sa.ws.- P:u1d, J$. 9•\.; hand, ~s. : h:tl~ 
rip, ~s. 3d. Exchanged if fnulry. l'u~t free, 6d. extr:>..­
HuUOAY, Ch:ulum. 

SpooLIL\ Quality Sa.ws.- Wnrranted to cut 1 il\. 
:<r1u::ore iron. Panel, 6~. ; h:cnd, 6s. 6d. ; lt:llf-rip, 7S.­
HunOAV, Chatham. 

Odd Jobs Tool.-Compri~ing Try, Tee, and ~litre 
Square, M:trking, Mortise, and lJcpth Gauge, Spirit 
Level, nnd Plumb, Compass, &c. 35· gd.-HOBDAV 
Ch:nham. (29 R 

Smokers, buy "Roll Call'' Pipe:~. Hc:ahhful, Luxu· 
rious, Economi~l. Post free, 1s. Sd.-DEWSNAP, 65, Pike<> 
Lane, Glossop. 133 R 

Belt's Pa.tent 'Ena.melled Adheelvo Wate~r-­
Proof Advertising Pape r Lett e r s and Figures 
in ::.11 Colours and Sizes.-Solc and Orij:inal Manulactory, 
17, Anhur Street, New Oxford Street, \\'.C. :\~enlOo 
npply. Snmple sheet gr:Hi'\. !36 1t 

Beat Book on La.tho, price 3~. . post free, o\ 
DuiTANNIA Cu., Colchester.-l,i't of Sccond·h:tnd L:\lhcs, 
Drilling Machines, &c., 2d. ; Catalogues, 60. 

Notice to Mecba.ntos.-HRITASSIA Co. make n~rly 
300 Varieties of l...:uhes, Saw Ucnches, nud Engineers' Toob. 
-Terms : c:tsh, nr hire: purchnsc. 

You a.ro invited to can a.nd inspect the 
largest :t~sorrment of l...Mhcs and other Tool~ and Appli­
nnccs- No\'eltics.- BKITAI'NIA Co .. 100, Houndsd1tch, 
London. All letters to Britannia Work<, Colchester. (38 R 

Tooia. Tools. Tools.-The chcap~<t house: in tltc 
trade for English nod :\mcric.'ln tools is i.UN1''s, ~97• Hackney 
Road, London, E. Send stnmp for r<.!duccd price: list. ( 42 1t 

Photogra.phio Lantern Slide s for ~mall nr ordi­
nary lanterns; artistic, in~tructh·e. Sramp for ca•alosue. 
.The Photographcc Entcrprise.-t)oa, Stratford Road, lllr­
mingham. (40 K 

Guitar or Banjo.-Easil)· learnt. Rapid method. 
Knowledcc of music unnece<sary. l llu<trated particubrs, 
t s. td.-(;KIFr-I N, 77, Vnuxlt:lll Road, Gloucester. (41 lt 

Mode l Engine Caattngs. Pa.rtt~, lto.-C._ta· 
logue 4d. 95 Illustration~ Scrcw~. Nut~s , l~IL;, &c. Lut, 
stamp.-BUTI.ER BROS., Bemh:un Road, South Hacknev, 
London. [ s 

Collins' Patterns.-too F~twork (new), roo Can'­
ing, too Repousse, (all full ~izc). 300 'fumin,~;, 4~ small 
Stencils, u. each parcel. Catalogue (700 c:ngra,'lnW, 6o 
sheets, 3d. 

Collin•' StenoU.. - too, decorator's. b.fJ'C. 2S. 6d. 
too, for sitorn writers, I S. u A>.sorted Cut Stencils, ' "' 6J. 
All post:are free.-F. CoLLlNS, Summerlay's Place, BatL (I 

• 

• 
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Work-Decembcr 14, l BSn.] A .DVERTISEJliiENTS. 

A WONDERFUL MEDICINE. 

, 
' 

' 

Are universally admitted to be worth a Guinea a Box for Bilious and 
Nervous Disorders, such as \\'ind and Pain in the ::ltomach, Sick 
Headache, Giddiness, Fulness and Swelling after :.1eals, Dizziness and 
Drowsiness, Cold Chills, Flushings of Heat, Loss of Appetite, Short­
nessof Breath, Costiveness, Scurvy and Blotches on the Skin, Disturbed 
Sleep, and all Nervous and Trembling Sens:\lions, &c. &c. The first 
dose will gi\"e relief in twenty minutes. This is no fiction, for they 
ha,•e done it in countless cases. Every sufferer is eamcstly invited to 
try one Box of these Pills, and they will be acknowledged to be 

Worth a, Guinea, a, Box. 
FOR FE~fALES THESE PILLS ARE 

"A priceless boon, a treasure more than wealth; the banisher of pain, the key to health." 
These are FACTS testified continually by members of all cl.-lsscs of snciety, and one of the best guarantees to the nen ·ous and debilitated is, 

BEECHAJ.li' S PILLS have the Lco·aest Sale of CI/Jty Pate1tt lJied'iCi1te 
in the TfToJ•lcl. 

Prepared only by the Proprietor, T. BEECHAM, St. Helens, Lancashire, in Boxes xs. x~ct. and 2s. 9d. each. Sold by all Druggists and Patent Medicine 
Dealers everywhere. 1V. fl.-Full Dir.:rli<111s ar.: given with. eadl Box. 

TOOLS. ETCHINGS. A LARGE A~D CHOICE STOCK BY 
ALL THE BEST ARTISTS. 

A Great Variety 
or EN GRAY IN G S from ~~~~~~~opular BUY from the MAKERS, the Oldest E stablished and 

the Best House in L ondon. Stock kept for Carpenter s, 
Wood Carvers, Turners, Fretworkers, d.mateurs, and 
Mechanics. 

Hunting, Coaching, 
kinds at 

ancl other Pictures of all SPORTING. L owest Prices. 
WRITE FOR PRICES OF WHAT YOU JVANT. 

OBSERVE THE FOLLOWING 

GEO. REES, 115, Stra nd (Corner of Savoy St.); 
Mo~tldin(l D e,>t., 41, 42, 4 3. Russell St .. Covent Garden. L ondon. 

TOO:L. C~::EI:J:~:ET. 
COMBINED 

Tool G abinet 
AND 

Work Bencb. -I 

PRICE, 

WITH TOOLS COMPLETE, 

£8 10s. 
Or Cabinet fitted with 
Vice and Bench Stop, 

but without Tools, 

£~ o . 
This Combin~d Cabin~t and Work B~nch is made of Polish~d Ash. with Solid Beech 

Top or Bench, tl in. thick, and is fitted with Iron Parall~l Vice, and wtth Bench Stop 
for planinq. It h:IS a back board with rack for holding Tools, and s Drawc~, :IS ~how_n 
in illustrauon. It is 3~ in. lugh x 36 in. wide x 17 in. deep from back to front. It 1s 
fitted up with 43 best Tools, such as we s~ll to Mechanics, and specially ~elect~d for 
generol work. All of full size and fully warranted. A List of Cont~nts will be sent on 
application. 

N UTE THE ..-lDDJtBliS-

MOSELEV & SON, 323, HICH HOLBORN, w .C. 
P.A..T 'NTS, 

DESIGNS, AND TRADE MARKS. 
Tll.L. ADDRESS : 

A l'l>,LICA.NT, 
London. 

BEBNKARD DUXES, 
226, High IIolbo1·n, Lon(lon, JJr.c., 

A TTENDS TO ALL BUSINB«;S RELATING TO 

PATENTS, DESIGNS, and TRADE MARKS. 
A TTENDAI'C£ IN THE PROVINCES. Pl~ase 111Cillioll litis p,zfcr WhCII npp/ying. 

, 
• 

H. !~ HOBDAY, 
TOOL 

MERCHAN T, 
CTtatham. 

P rice L ist FREE by 
Post. [29 R 

LOCKWOOO'S HANOYBOOKS FOR HANOIGRAFTS. ESTA ULISHED 1861. 

N llW VOLUM'I!. This day. crown &vo, os., cloth (post free). 

TI~~K.f~£~~~ ~l!?a~~~~~i~~. ~~~?~~ 
Adjustang. Eanbr~cong mformotion on the Tool·. M>tcnol~. Apr.h· 
a,Vnc

1
esh,ond Processes employed m Clockwork. By P. JI>.IJA~LU~K. 
I upwards of 100 illustrations. 

• • • NtnU r ct:Uiy, 6y t}se sa11u A ut)u,·. 

THE MODEL ENGINEER'S HANDYBOOK. 2s. 
THE MECHANIC'S WORKSHOP HANDYBOO K,2s. 
THE PArfERN MAKER'S HANDYBOOK, 2s. 
THE WATCH JOBUER"S HANOYIJOOK, 2s. 
~HE WOOD T1JRNEK'S HANDYI300K, 2s. 
'IHE METAL TURNER'S HANDYBOOK, 2s. 
Loodon: CROSBY LOCK WOOD & SON, 1• Stationers" H:.U-ct., E.C. 

B I R :K:. :a E c :K:. :a .A. N" :K:.. 
SO\\thnmpton Buildings, Cllnnoery Lnne, London. 

THREE per CENT. I NTEREST allowed on DE· 
POSITS, rc:paynble on demand. 

TWO per CENT. INTEREST on CURRENT 
ACCOUNTS calcul:~ted on lhe minimum monthly balances, 
wh~n not drawn below f. too. 

STOCKS, SHARES, and ANNUITI ES Purchased 
and Sold. 

HOW TO PURCHASE A H OUSE FOR TWO 
GUINEAS PER MO:-ITH or A PLOT. 0~ LAI'!D FOR 
FIVE S III L LI NGS !'ER MONTII, with tmmcd1ate pOS· 

session. Applv :lt the Office of the iltKKUBCK FRE!lHOLD LAl'IO 
SOCIETY, o.s :llXO\"C!. 

The DIRKBECK ALIIIANACK, with full pMticul~15, pO>t free 
on applicotlon. FRANCIS RAVENSCROFT, Mano~:er. 

NEW VOL UAIES NOW READY OF 
CASSELL'S RED L:J:BRA.RV. 

Stiff covers, ls. each ; or in cloth, 2s. each. 
The P1'airie ... ... ... FENIMORE CooPER. I Nigl1t n1Hf •lfo>·niuy... .., LoRD LvTTON. 
D ombey at~d so,~ (Two Vols.) CHARLES DICKEN S. K cnilworth ... ... ... Sm w ALTI!.B SCOTT. 

N .B.-Fifty-two Volumes D./ this Seriu ltave prcviously ocm f>ubl'slttd, a list of w/tid, will be forwarded 
on application. 

CAssaLL & CoMPANY, LIMITED, Ludg-ale Hill, London. 

0~ 
ou ? 

~· ' 
fl 

so 
PowDER 

TO INVENTORS. 
lf)·Ou h;l\·e an idea fM on invention PATENT it for :1 trifling cost. 

P.uucul>rs and l'.unphlct free. 
RA YNOR & CAS SELL, P atent Agents. 

3i· CHANCERY LAN E. LONDON. E.C. 

Christmas and New Year's Gifts. 
Cassell's Classified Catalogue, 

containing particulars of upwards of OKE 
THOUSA~D VOLUMES published by Messrs. 
CASSELL & COMP,\NY, ranging in price from 
Threepence to Fifty Guineas, will be sent on 
request post fru to nny address. 

C ASSI!LL & Co~IPANV, LIMITED, Lud_:atc //ill, Lo11dou. 

A L I ST OF THE VOLUJIES IN 

Cassell' s National Library, 
Edited by Prof. HENRY MORLEY, 
LL.D., comprising upwards of 200 
Volumes, in paper lovers, price 3d. each, 
or ill cloth, 6d. eadt, u•ill bt smt po~t free on 
application lo lire Publishers. 

The Athwaum says :-" CASSELL'sNATrONAL 
LJ CRARY is a wonderful bargain. No greate r feat 
has been accomplished by any of our publishers 
during the last quarter of a century." 

CASSJU.L & CoMPANY, LIM ITED, Lutlffate Hill, LlltC<U~~o 
• - . 
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/ J DVERTI SEilf E N TS. [W or " - Decernhec H , V\89. 

nvils Vices _.orges 
(S.-t our S mall Forgu, to Stand Ott a Btndz), 

and 
(.Set th-: miP D oub!t· fluultd Shafl(r , wa ght 10 Ton ;, as mad<' f vr .l.Juvy Paxman &- Co. ), 

MORTISING, BORING, ~·......_·;-;) AND CIRCULAR SA WING. 
(Su our ntw D ovetail Cu t<er, for uu tm any Circular Saw. A grtat aonomiur of ti11u. ) 

eo., 
M akers to the Britis h Government. 

AL L LETTEnS , DHIT/do,/NIA C-0 .. C OLCH E S TER. 

I 
5 

LARGE STOCK AT 

100, Houndl:Sditreh, !Jondon. 
TE R M S-CA S H OR H I R E P U R C H ASE. 

J. I-I. Sl(lN.NElt & UO., EAS'£ DEltEI-IAl\[, NORFOLir, 
Manufacturer s and Importers of Photographic Apparatus and Fretwork Materials. 

J. ll S . l f..(J . L:t 'l l! n r1w a j.,rw~ 1 .,c,tr~ry '*••h ;v.r •.• rnrnr.,th.Mr.~n f,,r urr 
1 

'Wil t t!. ' •( 1 ,. 'f'l(,r k: •• ~:n. wiud. ~~ u .':11 f'! 'XcJu ... •..,,..l y (. . r d.r.: rn.,:"lu(,,,- tur-: ''' 
J•t.r,·r,.'t •t~lut. A'-'r ... :.,~u . t,( t:Y r::r-y rlr.·t~:riJ,•Ur.~n , rrr~rn t h e (.ll •_;., ,.~~t t, t11t 
tl.h~~t r:.l fo ':l'lo!Vr;, 

Tl.c: f·, '•'·'"-· •U;i:nr,nr.h y i~1t f ull tn,rrut.: it.w •.upr.1.ed · .... i:t.ca(.h tct.. 

3, 6 Tbe Eclipse Camera S!:t. 3J6 
Cllmr.!":t~. "'·n·.~ ·.·in~( r.f ' J•r,!1 J.•·r1 M.11, ~.:•my s:, . ttn~( r: .... J:..-, ,...~. ~: -r.lar~; 
f,arr.•·r 'l f lo l•t1 .t r,1:t.tto1 l f J!l f.l l'•~ ) f:#o., l- •li-;nro;, ',o'lfl , f·•. ·.u,,lt'\. ;~ !'\1' :-.-r n . 
I l.lf~ ' .!1 lt:, l!t • • • ·U~o ·.llf•!•J fJ•: • •• J:r.) •• I · I: tar •• ~ : , fl"·".f•:J,~uh,~ ,,:, t J 1:u:o.! 
'1~",1 1 .11 .r,,, J•:a. ~ ':t t,( lJt j f•t, r,.-. , :t t\11 f1.U J: •• t r <~fHtl<'. , en..a•ollfoi! i:l.:;j' tiO.t• 
t'••:t rr, t •k-: :\ 5!1',r;(1 J~,·.V~!t:'lf•h. J•r,t:e :JA. fid... 1 tJf S':f..Uteiy fooll .. k c<J lJy 
1 .. 4rt r1 J•,,•,t, 1H, 

716 Complete Phot ographic Outfit. 7/6 
f:t,mr.r•.dlf~ J:f: LU•:1. I: f .. A.'.tf f• A ~E'f, !\~. :..L ... ~'= : ~lV1 J•JirJT (). 
( • ~ ,\ J· J f I t. J• f' f ~ • ·r J ~. r, A f• f• A J• ;\ T f.. ~ , etor1 • .tl .. ;~ r,! I [ , rrl ·..,.,,,.,,1 I-• ran W• v. 
J•r:\: _.o:, ...,.,,)1 i!r:~ • ..-. ··f•tl.,,~ J:.., k, :-.r.u •• rs.-t'l A ll.•.n ••• u·.~JI l'.lf4~t. t /,lt l 
.. , ,,,,u.,: ~.r,hJJl .h. J· 1ZU1•! ~,,lu•t..n, (,J.~ ·.~, J!trL~ L Ltd . (r, r ~l ,.ur.to':~ . ...,lt b 
r c.uq .lr:t'' lra·.·rur u•.:,•- ;\ l•. r, lf:lttl ~,,r,d F,..l,hr.;! 1 n;.t,•1 t.,:,,n,ldnd f·r,,.u,• 
•.u.V, Clt.t lt. J•t lt •: 7 H. CJd . !-IN,IU~Iy J•V.lc ":r1, (-"~• -·' ft•:t:, 8H. 6cJ If J•\':ln:r1 
Ho f"•l LtJ,!e W../,1) c:l!.l.:. WI:J.. btf•;!~t1Jitl i3. fif1 le.athcr ~tt.l ,, , a \ lh tllU ,tro~:ll,tlo., 
'•'l ~.H r:a. 

T-.~o ~ry S1·t r, r~ r-:!•1Hy e x:lmint:tl l.e:fr:.fe br.an,;: sent r.ut, and 
l(U·*f,lM••e t l l'• lJ"! In Wloti(IJ'\Z~ t ,rttr:t , 

N. B.- If Apparatus does n o t g ive u tis fac tio n , 
a n d •s re t urned u ninj ured w ithin t h r e e days of 
r eceipt, we g uarantee t o r e fu nd purchase m o n ey. 

f!~:Z':r ~, .•• , , , ,.,. '"''·· :~r · . • .&:r, . , .. ,, .. , ~ n'l llfown rd .... 
C'.U•f•) .. tl• f lf,,J.,t••; ,.. ,,( I 'll ,l' •·:r,;olH ;\jJf· ·,r;, •u '• ' •!lt: 

" ''"'i!· .J. H. II K.1JfN1:R & CO. , EAST DtP.£HAM. 
H Of:t O!.K. 

\•, t •.• I•· .. ,J~ Ac" ·nt fr1 r- f. .:.d .n-J. ].ff JTH E. P.S r LL. 
(,.,, If, Ht.w;ay k •.111. :,. ~ ;11.rl l., ~.,~uth.atnS•t''" k O•M, ¥.'1.-erc 
~,:,nt Jff,..-.. no,,y l.c ··~"'''· 

TOOLS FOR AMATEUR WORKERS. 
Our Joiner s' Tools List is 

Tim be r l 'ar<lil, Hru r. lll fl a nd 1'/anln u M tl l11 Cllt~er tng cabo uC 
7'too A cre11 u ea r R ailway Stall on. 

J. ll c; " r;r,, k••;> « :r•'"'''Y in " '·'- k >b-a; t 120,000 & Upao De6lp, lilo. 1D2. 
F EET OF F R E T W O OD , '"'"' ood l'f.l!'. venoen, 
, .. , , . 1,,..,,,1•. a vo:t y 1.;-, r ."! 'l' .... :tr.·ny ,,( Lr~. f·lanle.\, ~nd 
J:r,.lf•l •• r_.tnlf :~ :tnrt T'l~ruH{ \~'•;.A, .!.<r. •• .a1.1l 200, 000 
FULL· SIZJ: D E S IGN!> f o r Fret'W'ork, W ood 
C a.rvi n (C, & e . , V.\H!-~ :tn u •. r~ .. r.-.1! Stor: k r,f J dnr:rt• 
·r ,,,.JI Cr1 ... t,, i r,.t . ..,r,dc fJutf• · .. fJ ro.:,, ~., ...... J· ramcs., Hand 
and T re.ldte ~bchznd, S-lw l.H.lt1e-... t!..e. & c .. 

Speclalltlea f o r 1888 & 1 8 89, -B.,.,I<J of Ncw 
n~ .. ~~.(w .. J JI. J::.'fV.'t.J, . Io: ~~. 1, o.nL.1.mng 12 Larye S becU , 
f•ttc~ ts . :-:•. :t, r..r.nt.,u.u:.;' 4!Co :-:, f,,..,.., c.l br~t:r .u~d mr1re 
ebt.<.t'lt ': }'.l: ~•;rr.li , ~\ f;l, l:v.l'flc ... ( \",'Of.A C.1.r~iuY. IJt:"\l~JU.. 
U.rht:Uut.,;~ : .( ~-ttt,.r:-. ·o. r.ur..l!: I~; ~ tJ,. ~~re aU :"iew 1-'at~t.mt.. 
nr.t !.'•1~ 1 an .ln .r ••:f.et lr,rrn. and .- . ·Jld , a( ~.QW sep.a.r.tteJy, 
r.~·.t t!Jt~f: r,r ( • .J r llf:. ~:..-, tJto: :un~",unt ·l~l rfed . ftetWI';t kcr'i 
J h:. 1!..-.... k -1.ntJ v.-r.r\c. .1 •.• ,, Cutde. ,.ric.e u. New Ua•.rns. 
All 1-' ilt to:rn'i ~te.tr.y r e r!uc.ed m r~•t •.-e . 

C omplete F retwo r k Ou UI.t, cr.mpri!.ing r:o,lncll 
t;•,:t:l l · t ·ltti•~ . .t"! ~:\ .... . . A ... r. hlc • ..& lJ.,··,J.,rn .. lwit1J \Uffit:.icnt ,.J .. n .. rl , .,. ... .,J. ~:ttJ.:.I , ~r.d IS. J r 1holl.•hk on Fret wrrlt., 
f•t•t.~ ·-: .. {..12., <.OlrtLCi!t! J,~ ;utL 1:t ! t•.:t A W1rtcd J•l..J.Aed !-'tC't • 
.... (,t(o~tl , Ji~ {..t1. 

.-r S!·<<l>l Fre~w~rk Oe<i?.n. In •.ommemoratin" or H er 
l : .LJ<:>ty'• ju~•le-:. '""· :)6 m. l.y :.6 uo. , pruoe :s. t.d. 

(a;Ufli(f\Je t)( ~1.lchhl'!'\, n~f;:-n'>. ,...,,6'!, Tor.l~. & c .• w-irb 
\1: .. ,., ,1 fl ur.clrr~"l l lf h tt.uu.nrl, :.n,t full l r.sltuCtJI)nS fer 
Fret·f.UHm.~ . J•t_,IJ ... tur!:;. :tnd V.urd ... rtlh~. prk t: .cd .• riO'\t free. 
V~ J· rc:t s~ w •• r \ . tG. J....:r :!tt•\'i ; t.,..-...\t <lit to. !L'I. t...cr £ t r.I'IS. 

Fretwork and Carving. 
GOLD MEDALS AWARDED TO OUR CUSTOJI!ERS. 

• 

• 

now r eady, fully illustrated, 
sent post fre e. 

Ju~t r,u t-Lisr~ ::"' r,~. 4 ' a nd 40 r,r ~.atcst De'i~~. "-!r.h l ustructi!.lfls 
fr.r Fret Cutting , free on :.pyl&c:wou ; Cllmp!~te c;at.-tl<lfl.u~, Nos. 
J'J and J2 ,,i lJc,i , n~ Madune,, 'l ool~, and M:.teri.:U>. w_1th '••<>'( •. 
l:.ngrav.tn~<, .'J' I. ;~ B~,k o!l Woo~-Ca~ving, for the Gutdana: 0 
B•:ginners, wub ;o dhhtraur,n~, 9<). : f tvc :::.por11ng Photo-rr:unes, 

BOOTH BROTH ERS, 
'J'ool 111 ni.:J! I'H, 

DUBLIN'. 

Kv. e~ s, inc.lud"'" illunrated one, 3d., free. .Please quotr; nu.tn· 
bcrs of Ue5i;,:n ' when orderin~. 

--~-----: 
HE.NRY ZIJ.I,ES &; CO., Publiihtn of " Tbe Amateur," 

2 4 and 2 6, Wllso n Str eet , F insbury, LONDON, E.C. 

.. lTOJI,t h l y ,J CASSELL'S TIME TABLES. [Price 4d. 

NURSE'S REGULATOR. 
Pn.tcnt Applied for , N o. 5130 . 

. 
• 

-~---
Fr.r :ttlju·,J in1 ~ 1),,: I rr.u·; r,f all E ltJ! li .lr l'a llcrn lkuch I '! :tt•c·.. Ca n l1e 
c:J·. tly t:ucd 111 any s .,,,,,,Jh, Jade, r,r ~rry l'lan•; , wil huuL altc ralitJII t•f I rons 

alt•·ady i11 11 ~1:. l'ri•.c 28. each ; I''•~ L free, 28. 3d. 
l ' •· l r:t• 1. /HI JI /'•'"' ' '' 11 1" ""· 111 ~ IIJ•J•IIcntlol~ /11 .'lo l tJ . ITttl: r• rtl, 

CHARLE S NURSE a nd CO., 
IU ,\ U: I~ Jt S AN U 'J ' 0 0 I... Jli .E 1t ( ; IL\ N 'J ' S, 

182, Wa lwo rth Road, London, S .E. 

' 
"-. >(/ For I nfants and Invalids. 

Tll"~~l( NOT J:'ARI NACf:o us. Rich in Flesh, :Sen-e, Drabl, 
1:6, ~, aud Uone l·'o rDters. TbiJc. 

~JJtr~tl IT is a fact ch:.t rarin:lCCOU~ food~ C:'lnnot be di~ested by J or=~~ 
..___ - -- the only foo d in whrch the s tarch has been wholly~ 

· b d 'n the bod<· wto soluble sub stances, which can a t once e convert~ 1 • • ' · o(ll)y. • 
b lood. This remarka ble result is a tt;>inc<! outside the body, by tmtt:J.dt.n;; ~:;.,. ' 
LlLc ,,rror.e~< or manufact u r~. the n:'ltu r:ol con~ition ~ or ~lt:a lthy lindb~r~cth.~e McdPl 

M~LLIN'S FOOD h~~ heen e x,.mmed r~r~rolo~rca Y ;
1 
~~ e ~rd ~ al•ts 

•\ u t honuc~ ·rnd t r~ted chemtc:.llr by the most dtstmguL,ht:d An. ) ts, . a.l p11~ 
j,.,cn claw:d' br thcrn A 1 • Jt h:•s g:~ineJ llUOY a wards of the highest mertt 

l!:xhi l.it ions. . f ~ tf .!:tfe tesfimnnialS, .-1 
N o Food in the market call ~ho1v such :1 \':1St collcctton ° ":' ·J:·L- ••MEI•LIM'S 

· · to lhe ,act uwt -· nl!\0)' or t he"~ allude in an emOt iQil:ll \'<:t M OCCrf! manner 
FOOD hllJJ saved B a by from D e a.tb." 

U SED IN ALL CHILDREN'S H OSPITALS. 
;. AA/i lion ~~ 1/u I rur~tdflr P rospectus Pamphld and S ample, fHJSI / ru "" llrr ea 
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