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WIRE-WORK IN ALL I TS BRANCHES. 
BY JAMES SCOTT. 

STR.4.IGRTENL'<G, SOLDERINC, GALVANISING, TIN· 
NING BRASS AND COPPER \.VIRE, LACQUERING, 
ETC.-THE SWIFT. 

THERE have been several diagrams given 
in past numbers of WoRK, by several 
correspondents, illustrating the nun1erous 
methods adopted by different men to 
straighten •vire as it is uncoiled, or 'vhen 
in irregular lengths ; but I do not see any 
reason 'vhy I ought to ref er my readers to 
any or all of them, althougl1 tl1e rest1lts of 
using either method \vould lead to the 
desired result-in fact, my series of papers 
dealing witl1 \Vire-work would be incomplete 
were I 21ot to say something about this 
part. 

I understand that " 'hat is considered a 

inclines towards the other at a very act1te 
angle, as in Fig. 11, both pegs in each pair 
touching and crossing each other, as is inade 
plain by the elevation sketch (Fig. 12), very 
irregular lengths of wire may be compara­
tively \Vell straightened by being clrawn 
through the l1oles or arches formed by the 
different pairs of :pegs. 

If it is not considered. convenient to 11ave 
the block as a fixture upon the bench, it 
could be used as a loose affair, and be se­
cured in temporary position when required, 
by being fitted with a staple at one end, as 
I 11ave sl1own in Fig. 13, and l1aving a hook, 
or and hook, in the wall or bench, 
as in either of the diagrams, Figs. 14, 15, 
and 16. 

As before said, tl1e V11ays of effecting the 
straightening of wire are nun1erous ; but 
these descriptions •vill be found suitable 
and convenient. 

description, even were it in n1y power to tlu 
so, than should a writer 'vho gives a <lesign 
of a piece of ft1rniture, or \vlio speaks of 
wood-,vork, enter into details of the art of 
polishing. 

Wire-,vorlcers-i.e., the worlc1nen-do not 
galvanise their goods : they arc sent to be 
so finishecl at a neighbouring £,ralvani::;er's; 
for sucl1 a trade is carried on as t1uitc dis­
tinct fron1 \Vire-work. Tl1e san1c remarks 
v.·ill ar>ply equally to the process of tinning. 

Need I say 1nt1ch al)out paintingi \.Vhat 
'vork1nan is there \Vho could not paint any 
piece of wire-work to 11is satisfaction \vitl1 
either enamel or the ordinary Of 
course, the article to be painted \voul<l l1ave 
to be entirely free fron1 dirt, etc.; but very 
few n1en, I tl1ink, i1eed to be told that. 

Brass and copper wire, it scarcely needs 
telling, are n1ore expensive than ordi11ary 
wire ; and both are, as a consequence, use<l 
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Figs. 10, .11.- Two Forms of Straightening Machines. Fig. 12.-End Elevation of Ma.chine s.hown in Fig. 11. Fig. 13.- A necessary Staple in End of Straightening Block. Figs. 14, 15, 16.-Various Means of securing Straightening Block to Bench or Wall. Fig. 17.- Plan of Fig. 10 as seen from a bove. Fig. 18.-The "Swift," on which Coils of Wire are placed previous t o being unwound. 

good means of straightening \Vire is that 
which I have drawn in Fig. IO. There is 
a wooden block of three or four inches depth, 
and of a similar width, and in length what 
might be considered preferable, into which 
are inserted at the top a number of iron or 
steel pegs or nails; the second, four th, sixth, 
etc., peg being very slightly to one side of 
an imaginary straight line, upon the other 
si4e of wl1ich is similarly situated the first, 
third, fifth, etc., pegs. 

The \Vire is drawn between these pe"s, 
tbe:m at one end of the block, 

being r>ulled ot1t at the otl1er end of it. It 
is advu.;able to have clifferent blocks and 
pegs for every few consecutive gauges of 
wire; but for any of those which do not 
vary rnucl1 in thickness to each other, the 
same block, etc., 'voulcl serv..e, as the pegs 
could then be slightly harr1mered inwards or 
outv•ards, as t11e c::i,se n1ight be, to accom­
modate properly the wire to be straightened. 

If the pegs are so fixed that each row 

Although the word " lacquering" is t1secl 
frequently in connection with several opera­
tions in different trades1 in wire-•vorking it 
is understood to mean tile covering of b1·ass 
wire for purposes of preservation with a 
certain sen1i-liquid. No dot1bt many reaclers 
are aware that lacquer is very similar in 
appearance to fluid gum, ancl is dealt \vitl1, 
like that commodity, by being contained 
within bottles. There is a paper on " Lac­
q_uering Brass Work" in WoRK, Vol. II., 
No. 55, page 35. I will aslc my reaclers to 
be' good enough to reacl the particulars 
therein given- they, in every respect, being 
quite suitable for application to \vire-,vorlc. 

Galvanising is a very in1po1·tant process, 
through which an enorn1ous nt1mber of '\Vire­
work articles pass. I cannot explain the 
operations having to be gone through for this 
purpose, for the simple reason that I am 

of anything .yhatever con­
cerning them d1rectl;y; and, indeed, I see 

. no more reason why I should enter into a 

- - . -
" aln1ost exclt1sively for ornan1ental 'vork, 

st1ch as baskets, screens, etc. Occasional!)', 
however, such articles as fenders and other 
household requisites are constructed 'vith it. 

Soldering is an operation that frequently 
has to be called to tl1e aid of \vire-,vork, 
but co1npara.tively fe\v different articles need 
its assistance. l!'or cletails of the process, 
I must refer n1y reaclers to }\fr. Alexa11der's 
paper on "Soldering" i 11 Vol. I., page 257. 

The "s,vift" is an accessory to 'vire-work­
ing, upon \vl1icl1 is placed a coil of \vire pre­
paratory to being straigl1tened or crin1ped. A 
clear idea of its appearance can be gleaned 
from l!'ig. 18. In the bench is firn1ly in­
serted, in a perfectly position, 
a stot1t iron or steel rod, UJ)on \vhich "'ill 
revolve tl1e S\vift proper. T iis latter con­
sists, as can be seen by t)1e engraving, of 
two circular boards, one 111uch smaller than 
the otl1er, \Vith canted or bevellecl edges, 
con11ected to each other by three or 1nore 
uprights. · 
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E.1cl1 boarli has a hole bored through its 
cen.tre, sufficiently large to .l?ern1i.t of free 
action on the part of the S\v1ft \vh1lst upon 
the vertical rod. 'fhe larger boa.rel rests 
upon the bench, \vhile the s1naller one is 
placed at a convenient l1eigl1t fron1 it, both 
being strongly connectecl to each otl1er by 
three, four, or in ore, '''ooden or 1netal rails. 
It is not desirable, ho\vever, to have it of a.uy 
inconvenient \Yeight. 

The inside dia1neter of one coil of \Vire 
nu1.y happen to be less than that of other 
coils, antl it is to acco1n1nochtte all dimen­
sions that the S\vift is n1ade on a graduated 
scale ; for it \vill be seen that should one 
coil be too sn1all to fit rouncl the botto1n of 
the S\vift, it \vill rest in just as suitable a 
position upon the sloping rails. If the s\\·ift 
is properly n1acle, it should he all that is 
r e()uired to assist in 11n,vinding any par­
ticular coil. 

It is advisable tl1at t.\vo S\vifts be 11secl­
one n1ucl1 sn1aller than the other, in order 
that it can be used for very s1nall coils. 

OUR GUIDE TO GOOD TllINGS. 

• • • l'atentees, 1ncoi1,facl1o·ers, cutd clenlers generally are re­
queSlctl to sencl pro511ect11se.~, bills, etc. , of their s1>ecicili­
ties in tools, ?J1<tehi11e>'Y, an<l 1vorkslt(Jp ctppliances to the 
Editor of IVO/IK Joi· notice in "011r C:11i1le to r.ood 
Tlti11gs." It ·is clesi)'(cb/e that spccilne11s sltou~ci be sent 
for e:rconin11tion nncl testing in «ll cm;es ·whe>i tic is cc~n be 
clo>1e 1uitlto11t inconvenience. Speci1ne11s thus receit·ed 
will be retur11tcl 11t the e<1r/iest opport1111ity. It ?1111st be 
t111<lerstoo1l tlt11t 'ei·erytlting 1lJhich is ,;oticecl, is noticed. 
o>t its 111erils only, «ncl tluct, cu it is in the power of a11y· 
oiu 1uho Jias a 11stf11l ctrt.iclt for sale to obtciilt 1>1ention 
of it in this cle1J11rl.i1ent of IJ"Olt/\ 1t'itho11t cl1argt, the 
11otica gil'en 1-"trla/;e i11 1w 1c<1y of the 11nt11re of a1h·er­
tisements. 

19.-Con~1ELL's PATENT G1uP F ASTENER. 

1\. FASTE~ER for doors and winclO\YS that is per­
fectly secure against all operalions from 'vithout 
-opel'ntions, that is to say, 'vhich mar be carl'ied 
out 'vithout injury to glass and frarne of "·indo'v 
nncl rails and panel of door- is manifestly a thing 
to be sought after; and any fastener that cannot 
be operated on from without, except by violent 
1ncaos, is decidedly a "good thing." Apparently, 
(.'ormell's Patent Grip Fastener is a fastener thitt 
promises security to those who adopt it- I say 
apparently, because I ha,·c not hacl an oppor­
tunity of seeing and handling· a l:pecimen fastener, 
and um therefore compelled to base my notil·o 
and dC'SCl'iption on the prospectus of the patentee, 

Fig. 1. 

Cormell's Patent Grip Fastener. 

l\Ir. J. Cormcll, I,Rnsdo,vn, Chnltenhnm. The 
appearance and general construction of the Patent 
Grip l''astener may be gathered front Figs. 1 
and 2, in the former of \vhich it is i·epresented 
shut, and in the l;itter, open. There are two 
plates to be fustened to the door and frame of the 
door, or to the sashes of tho window to 'vhich it 
is nppliet!. 'The larger plate carries the Lott, and 
the smaller plate the socket., staple, or ring in 
which the bolt engages. 1 'he description tells 

• • 
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us that "the bolt is moved by the action of the 
arm, 'vhich moves it in the ba~Tel," and that the 
f c11uile screw on the end of the bolt grips the 
111ale scre\V in the staple, thereby tightening the 
sashes together, if loose, and avoiding l'attling 

Flg. 3. 

F.g. 4. 

Brookfield & Whitehead's Burglar Proo! sash 
Fastener. 

and securely fastening them. Now here .CQ!Jles 
in the disad\'antage of not actually seeiz\gihe 
article to be noticed. I should have thought 
myself that the screw on the end of the bolt 
would h a.Ye been the 1nale screw, and that in the 
staple thefe1nale screw; but, in determining this, 
the drawings in the prospectus, which are here 
reproduced on a smaller scale in facsimile in 
F igs. 1 and 2, lend but little assistance. Still, 
ther e is enough to show that the fastener is a 
secure one, and is worth looking after, as it is 
simple, has no spring in it, is thief proof, prevents 
loose frarncs from i·attling, and is cheap, as it is 
supplied at the rate of 7 s. 6d. per dozen in the ordi­
nary make. For high windo"'S the bolt is made 
without the knob on the arm, as sho,vn in Figs. 1 
and 2, and is actuated by a wheel fixed at th«:: cnu 
n1ost r emote from the socket. Over the wheel a cord 
is passed, the groove of the wheel in which tho 
cord lies being fashioned in such a manner as to 
p1·eyent the <'Ord slipping. The cord may be 
fastened up on one side of tho "vindow in the 
same manner as the cord of a. Venetinn blind. 

20.-·BROOl<FIELI> & WHITEHEAD'S IMPROVED 
SAS}( F ASTENEH. 

The construction of the fastener for doors and 
'vindO\VS just described differs materially from 
that of the 01·dinary fastener ; but this is not the 
case "'·ith i·cga1·d to l\Iessrs. B1·ookfield and 
\\.'hitchead's I mproved Sash Fastener, which is 
represented, 'l\•hcn shut, in Fig. 3, and when 
open, in Fig . 4. At first sight, indeed, one may 
be disposed to ask in what particular point or 
points this may differ from the ordinary sash 
fastener, so m.uch alike are they, and it i·equires 
close inspection to find out that these differences 
are to be found in the increased size of the plate 
which ca1Tics the piece, under which the catch 
passes, and in the knob of the catch 'vhich is 
pierced from top to bottom to take a pin, A, in 
Fig. 4, 'vhich wo1·ks up and down in it. \Vhen 
the catch is released, the bottom of the J?in mo\•es 
over the surface of the plate, and the ptn is kept 
in the position shown in Fig. 4; but when the 
catch is brought completely under the piece that 
projects fr om the plate that is fastened td the 
lo,ver sash, the pin drops into the •hole, B, and 
assumes the position shown in Fig. 3~ thus closing 
the window a11d securing it against all attempts 
that may be made to open it· from 'vithout. 
'\.Vhen· it.is desired to release the catch, the pin 
must be lifted. 'l'his fastener, \vhich is ext1·emely 
simple and has no spring to get out of order, is 
manuf~ctured und supplied wholesale by l\icssrs. 
Brookfield & "''hitehead, 25, Change Alley, 
Sheffield, who 1tre the makers of other desirable 
specialities. I ts cost is no more than that of the 
ordinary fastener, and it may be had in brass, or 

• 
• , • 

,. 
japanned or nickel-plated, of all large iron- i 
monge1·s and builde11:1' furnishers in to,\'n and 
country. 

I have purposely noticed this and the Patent 1 

Grip Fastener together, as each is a type of a · 
totally different mode of fastening n sash­
window. Each, without doubt, ' vill have its 
admirers, being considerably in n.d,·anc:e in c'·ery ' 
respect of the ordina1')" fastener, which is so , 
easily thrust Lack from outside by the aid of a 
thin steel knife. 

21.-THB "R1xG" Cl;SHIOX TrnE. 

1'he "Ring" Cushion Tyl'e is one among the 
\"arious forms of tyres of t his 1.-ind that are now • 
competing for f~lvour and adoption by "·heelmen. 
'l'he nature of the tyre, and the ar1·angement of 
the rings from \Vhich it takes its name, may be 
gathered f1·om Fig. 5. 'l'he inner anll outer 
metal tyres of the kind in g eneral uso Ly the 
tntde are sepin-ately drilled to rec:ei ve studs 'v hic\h 
secure the rubber rings in position between the 
two tyros. The rings are moulded to fit oi·er the 
outer ty.re and inside the inner c:resccnt, and "' 
their strength is r egulated to sui.t Yarious \\'eights. 
The spokes of the wheel, in case of nec:cs.~i tr, 
may be r eplaced °'vithout clii.iurLing any portion 
of the tyres. 'l'he objects of this invention are 
stated to be-1st, to maintain at the point of 
contact " •ith the road a true circle in the outct· 
tyre; 2nd, to avoid the cutting of the cushion; 
3rd, to promote economy of cost, a.Lout onc-hnlf 
the weight of rubber being used, inclusive of the 
outer tyre ; 4th, to provitle a cushion tyre for 1 

narrow forks, "•hic·h may be easily fitted to 
existing mac:hines. I t is clai1ned by the patentee 
that the use of the tyre ensures all the benefits 
to be dcri,·cd :from the pneumatic tyre, inasmuch 
as "tho shape and position of the r ubber rings 
ensure the most sensitive and perfect action in 
i·unning. Every ring is in continu:il play; in 
the lower portion of the wheel they arc in exten­
sion; at the sides of the wheel a Yertical n1ove­
ment takes place. The double, and hitherto 1 

impossible, duty of resisting ha1·d road " 'ear, and, 
at the same time, of yielding that case and elas­
ticity essential to the comfort of the rider, is Ly 
this a1-rang·ement separately p1·oyidcd for. The sole 
duty of the rubber i·ings is to carry the 'l\·cight ; 
of the rider in eRSy suspension, 'vhilst the ontcr 
.tyre, narrow in " 'idth and fairly hard in texture, 
is propelled with less exertion than the wide soft 
tyres which flatten upon the ground and adtl 
materially to the d1·11.ught of the 'vheel. 'l'he 
~e-ci.test ease in running, with perfect insulation 
front vibration, is thereby obtained, the ruLbcr 
rings acting freely upon the i·oad inequalities, 
and 'vithin one inch of its surface. In turning 
corners they adnpt themselves to the deflection 
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Fig. 6.-·· Ring" Cushion Tyre (Rings about halt • 
size). • 

. 
of the rider's weight, ancl obYiate the tendcnry 
to side slipping. T1·avelling against the .wind, 
tha resistance would not be greater than \v1th nn 
ordinary solid tyre." The "Ring" Cu~hion .. 
'fyre is applicable for vehicles of all kinds. 
Complete "'heels, t:rres, or any of ~he necessary 
parts may be obtainecl at 19, Barb1c:an, Lontlon, 
E.O., the London Depot of Messrs. Thos. Smith 
and Son,, Saltley. THB EDITOR. 
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SHOP: 
A CoBN1CB Jl'OR Taos&: WHO w A.NT TO T.A.LX IT. 

• • Jn consequence of the oreat pre8S'Ure vpon the 
• "Sh@" columns of WORK, contributors are 

requested. to be lnief and concise in all future 
qu~tions an.cl replie3. 

Itt a?l.S1«Ting any of the " Q11utions submitt«l to ~ 
spondrnts," or in referring lo anything that has appeared 
in " Shop," 1uriU7's are r~led to refer to the nn111ber 
and page flfn.u111btr oj WoR.tt in 1Dhich tht subj~t under 
consideration appeared, and to give the heading of the 
paragraph to which referena is made, and the initials 
ana plau Of Tfside,W, OT thenom-de'1>lnnte, Of t/tt writer 
by whom the q1le.stio1~ has been a.sked. or to whom a Teply 
has been alrt0dy given. Answers oan11ot be given t9 
q11estio11s 1uhich do 1tot be11r on subjects that fairly cin11e 
within the scope of the M agazint.. 

1.-Lt;;TTERS F ROl\t CORRESPONDENTS. 

' . 
SEOP. 

only yourself to th.ank, for no details are given in 
your lctter.-H. S. G. 

Fret Macbine.-G. G. (.A.bergaven.ny). requires 
further particulars concerning my fret machine (see 
page 8415, VoL II.). I feel it a pleasure to answer 
the above from one who, I think, sees the advan­
tages of this machine-firstly. its simplicity ; se­
condly, its havinl{ a true verti<:al etrok~ · thirdly, 
its lowness of price for con st.ruction. I w1li n,ow en­
deavour to giv~ J.iim 11:nd others a~l the part1cul.ars 
so far as my ability will allow. Fig. 1.-Front view 
of table from the ground to top of table, 2 ft. 5 in. ; 
s. legs of ta.blo, four in number, 2 ft. 4t in. long. 2 jn. 
,vide, l! in. thick, secured to A (top ot table) with 
scre\vs ; D are the l~n.ves ~f the table--you C!ln 
dispense with these, 1f you llke- 1 ft. long by 10 in. 
v.•ide, i in. truck, secured to table by two hinges. 
1} in.; p a.re the stretchers for keeping leave~ of 
table in position, 1 ft. Jong by 2 in. 'vide, ~ in. thick; 
A, top of table, 7* in. v. ido, 2 ft. 4 in. Jong, ~ in. thick; 
if you do not have leaves to your table you can 
then make the table what width you like, to 1>uit 
your own purpose; E. treadle, secured by means of 
a small hinge, 1 ft. long, 4 in. w ide, or, if you malce 
the table \Vider, that will be "!ider, but not long~r, 
in proportion ; N are en1all pieces of wood, t in. 

WORK Exhibition. - ,V. C. (Shrewsbury) 
writes:-" I beg to offer you my heartiest thanks 
for the medal~ prize. and certificates awarded 
t-0 me in V\'onu: .1£xhibition, and which 
I have safely received. I should have z 
ackno\vledged their receipt sooner had rffil 11--- ,, 

I I ', 
I I I 
I I D • I 

• 
Fig. I . 

A 

I not been very fully employed in ~ r-

I I 
I I 
I I 
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P , 8 in.-the "·bole to be~ in. thick; o, piece ot 'vood 
1 in. by t in., to cori·espond " ·ith the lcngt h of the 
ar1n, secnred, as you see in Fig. 7, ,,·ith strips oC 
indiarubber to form a. spring : D is ti. guard to 
prevent the arm frotn rising too high \Vhen saw 
breaks: size, lt in. square; llJ, stay for le!(s, l i in. 
by tin. Fig. 8 is f ront \"iC\\" of Fil-'. 5.- J. II. W. 

School Blackboards.- J. J. (Lccds).- Rcfer to 
the I ndex of WORK, Vol. II. 

Cutting Mount5.-0lltAR.-It is a great pity to 
cut your old engr~vl:ngs. as by so doing you dc:stroy 
anv value there 1s 1n thcn1. Some rare spcc11ncns 
of ·Hogarth's engravings fetch very high prices. 
The best method I should suggest is, procuru sheets 
of co.rd large enough to cover present 1norgi11. t\nd 
have a. suitable equal niargin; n1e11s111·c s il\c of en­
graved part, or that which you '\\"ish to t\ppeu~·. and 
1nark the size in pencil square upon centre of your 
card with a sharp n1ount-cuttcr's kuifc; cut tho 
centre out; procure a second chco.p ct11·d bonrd o.nd 
lay your engraving flat thereon, just nt~nch ing the 
corners, and fix your mount over engru.,· 1ng- tn u<>u.rd 
you have the engraving on. You \Viii then hu,·c le 
perfectly fiat for frarn1ng-, and can at nuy future 

I time remove "·ithout inJury should rou \vish to 
realise. There is o.lso a spccittl graining kno,vn in 

the trade ns "Hogtirth pattern," ancl 
desi<>ned by him for his cngru.vi1~gs, und 

. 
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moving from Birminghan1 to Shrews­
bury, and taking up another situation. 
I am glad to believe that my success 
in WORK Exhibition may ha,·e been a 
determining factor in obtainin~ for me 
the situation above mentioned, 1n which 
I benefit to the extent of £60 per ann•Jm. 
The award of the jurors cauie ut the 
>ery time I lvas 1naking my appli~tion ; 
and I. of course, 1nadc mention of the 
fact of my success. '!'hough I have no 
direct authority for stating that I owe 
my better situation to my WORK award, 
I feel confident it bad its share (and 
probably a large one) in obtaining my 
a ppointment in tbe face of over 300 com­
petitors. I am delighted \vith tbe medal, 
which is a little work of art, and also 
with the prize and certi.fl cates, VI" bi ch I 
s hall always be proud to show to my 
friends." 

A 

very" suita ble. I should cons ide r in t.he 
way of n1ounts it is cheapest to get thc111 
cut by a rnonnt cutter, for they ,,·Ill 
mount then1 \\·ithout fet\r o~ injury in 
front and l)ack 1nonnls for ls. 3d. com­
plete, 2 ft. Gin. by 1 ft. 10 in .• \vith edge 
of bevel in gold 01· plainly cut, and you 
can have a variety of tin ts to St·lccr froni. 
The City Fru1ne Co1npnny, 20, llasinghall 
Street, E.C., arc not fur fro1n your atl· 
dress, and are 'vholcsale n1ount.c11ttcrs , 
and \vho \\'011ld advise you ns to \\'hethc:r 
your cngra,·ings " ·ould clean, as ohl 
engravings \\'ith their original n1argi11s 
are bet ter than 1no11nts, rind can be 
cleaned if not too far gonc.-G. n. 

~ 

I - . 
' ' .! rr.\. ~ r, .Fig. 3. F. 9 ig . .... 

French Clock. - n. M. (Lircrpool). 
-Before altering the snail 1n:>.ke s111·e the 
fault is there, for if it hns struck all right 
till no,v, tbc fault n1uy be e!Sc\\·hcre . 
Take oft' hancls n,nd face and cxa111ine 
the \vhccls that carry the hands, nncl yotL 
'vill see a dot niark on ench; arrango 
the three dots in a line \\'ith the ph·ots 
of the minute, and shnlce n1inute or 
cannon arbor, and then try if ic strike~ 
right, as this, if only one tooth is \vrcH1g. 
,v.ith a gradnated snail is 01'lcn suflicient 
to thrO\V the \\"hole striking \\·rong. lf 
not right, sec if either 1u·1n ot the rack is 
loose, and riYct up if it is; then put on 
the minute ha11d and turn x·onnd, and se•l 
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P rotection for Patents.- A. J. W 
writes:-" I have duly received medal 
and a\vards safely, t\nd m ust sn.y that I 
am very well pleased " 'ith them, and 
thank Messrs. Cassell & Company for 
their kindness and enterprise in the 
prizes and n.warclfl gi,·cn, and labours in 
connection with the late Exhibition­
which could not have been an altogether 
simple matter fro1n fi rst to last. At any 
future time, shoulct you think of in­
augurating another exhibition, I sl1all 
be only too pleased to do all that lies in 
my power to gi>"o assistance, howc¥er 

Fig.1. 
S' 

s Fig. 5. 

small it may be, in ex.hi biting to the ·-= . .:.. ·-:..·-:-=-· • ....;: ' - · --- - . ·---- - ~ 1 ,1 -

p 
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• 
that rack hook fulls fair and clear in 
each tooth us the \\'heels ~o round; if not, 
niurk '"here they do not tull deep cnou).{h 
and slightly file the snail. Do not; o,·erdo 
it: better 'tu.ke a li ttle t\\·icc thnn loo 

be.st of my ability. Last month a pro- :: :: 
visions.I protection was granted me for ·:~ \i :: I 1 ' 0 ~ig. G. 

-much at once. I forgot to say, exan1ine 
rack teeth and see if any are bent. 
Should the rack fall too far or not enough 
at all the hours. bend the rack arni that 
rests on the snail <lo\vn or up a little, 
a.ud test it 1it the one o'clock hour. 'l'o 
make a ne'v snail, tit up n. piece o~ bras~ 
on the hour "·heel. put a sha.rp-point<'<l 
pin in the rack a.rn1, put tho rack hook 
in the first tooth. let the sharp pin rest 
on the nc\v snail piece. hold t,he rack and 

a patent banjo, in the taking out of ;: \ ll 
which I was much assisted by your li \'." :: I' -
article which appeared in WORK; and :: 1\ ii 
hope in another n1onth's time to procure :· - --------------- -'J 

' 

a. complete patent for same without the - .1~
 ----------------

expense of an a.gent. I n1ay add that \ 
the drawings I sentin to minimise labour \ ~: 

• 
L - . 

s 
. ' were incomplete." , 

WORK Exhtbltion Certificate .~ --=- - -- · _. 
Frame.-W. J. (l,a:urencekit•k) w1·ites: · 

M 
::s; ---- -• Fig. s. 

-" No\v that the exhibitors at the W GRR: - ~· \ Fig.· 7. 
Exhibition are in possession of their ·~ii.o"'""" .. wL _____ _::::_ __ ----~"'------\\ 
certificates. I have no doubt th~t many • · 
like 1nyself, \vish to f1·n.me them ; and Fret Macbfne and Parts. 
for those 'vho use the carving tools an 
appropriate design gi\·en in ' VORIC 
would be hailed \vith delight by not a few.''-[Will 
some reader kindly consider this 'l-Eb.] 

ll.-QUESTIONS .ANSWERED BY EDITOR AND STAFF. 
Cutting Elephant Teeth.- J. S. S. D. (.Dtiblin). 

-I presume from your letter that it is your idea to 
make elephant's g1·inders into boxes. I f t.hat is so, 
then all your difficulty \Vill vanish if you once know 
how to get throu~h. or get rid ol the external layer 
of enamel. It \\'Ill realfy be best to ~ct a lapidary 
to cut the teeth across with his slitter, but the 
following is a way that you can do :yourself :-Get 
eome iron binding--wire about the thickness of a pin, 
Rnd twist two piece~ up together like a cord, say 
:ibout 2 ft. long ; mix up some flour-emery with 
water and charge this t'\visted wire with it. Now, 
for the next etep,lon 111ust devise means yourself 
to attain this en -viz., that t.be tooth has got to 
have the wire passed backwards and forwards like 
a s~w ~ntil you have \Vorked through the enamel. 
Fixing 1t in one or your bow saw frames will do, 
or you might fix one end of tho wire and hold 
the other with your hand while you pass the tooth 
rapidly up and down. .As the wire is merely for the 
purpose of holding the emery, It can be r eplaced by 
a straight piece or hooping-iron, and you oan get 
through the enamel with that; bu_t, us I said, a 
lapidary's slicer which le charged wlth diamond 
du.st is best. So much for cutti.J1g pieces oft'; now, 
if the outside lenu~el) is to be got off so that you 
can carve the exterior, the handiest 1nethod for you 
is •. I .sl_lould think, to take it to the grindstone and 
l!P'Wd it otf. I t these hints are ot no use, you have 

sguare, l! 1n. long, to support cross-pieces marked :r. 
Fig. 2 represents table reversed or bottom upwards, 
to show how stretchers a.re placed and secured. The, 
t\\·o pieces of wood, P, are movable, as shown per 
dotted line, and are secured to the table by stout 
screws. Fig. S (there are thl'ee parts included in this). 
-We will take T .first, it being a strip of wood 4 in. 
long by 2 in. wide, with a 1 in. square hole cut neatly 
through the centre ; you require two of them, as in 
Fig. 1 ; they are to form a guide for the botton1 
cramp, marked o; z is the most complicated part of 
the n1achine, it being a knuckle-joint. Without this 
you do not obtain a true vertical stroke. If you can­
not make this, although very simi>le, I have another 
wn.y, V1°hich I will explain in Fi~. 5. To make 
this knuckle-joint, got a ~·ece of 1ron t in. wide, 
li in. long, 1 in. thick. Cu the top fiat, so as to suit 
the end of the arm. The ower part or the joint 
which holds the saw is part of any old frame .filed 
to suit the lower slot, secured so as to work easy by 
means of a small rivet. Fig. 4 is the bottom cramp 
driven into a piece ot 1 in. square wood 1-l in. long 
(R) ; Mis a smaU·piece of wood driven through o to 
form a stop~ so that. should the suw break, o cannot 
slip througn T. Fig. 5.- If you cannot make the 
knuckle-joint, proceedasfollows: Cutyouroldframe 
which you have been using, according to F ig. 5, at 
o ; secured to arm with screws it makes a very 
good substitute, but not so good as the drawing F, 
Fig. 3. Fig. 6.--Stump ot wood 6 in. long, 2 in. 
square, with a slot out to allow arm of machine to 
wor~ bib· 'Risa f Jn. ball to eec~·e arms to stump A. 
Fig. 7.- istailce from S' to B, l"ft. 8 in. ; trom 8' to 
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hook steady. and turn the snail r ou111.1. 
No\v let another tooth or the t·ack do,,·n. 
and repeat the 1noven1e11t till t,,·eh·e 
teeth of the rack have fallen and you 
have twelve circles on the snail pi..-ce. 
Next put rou1· n1innte hand on anti hold 
it up tight at t.\\'clve; let the rat'!' fall 
on the t\Yel,·c teeth; press the p111 on 

the snail, at the sa1ne tin1e d1·a"·ing it full); up: 
this will give a radial line. No1y turn the nunnle 
hand round an hour, and let ra(•k do,,·n an1l 
draw it up : do this t\\·cJve tin1c~. then you1· 
snail will have t\\•elve circles re1n·e~cnting t \\·ch ·c.l 
hours, and t 'Yelve lines v·adia l), g iving you the 
len~th the steps must be. No\v all you ho.,·e to 
do ts to file do,vn to the first circle tbe di$tnncc 
between t\VO lines, bet ,vcen the next l\YO, or, rather. 
one of the first you used and another; Ille do\\·11 to 
the second circle, and so on till You li:i,·c the t\\'clv_•~ 
steps. Yon ·will tlnd this the best \\·ay to n1ark it 
out, I think, as should your ra".1' t e~t.h . b~ c\·cr so 
uneven having marked the snail ur it, it is surl:l to 
drop right.-.A. B. C. 

Algebraical Questio~. -l\'I.1.-ruEr.tA·r19s. - You 
should subniit your question to ii scho!1ts\1c paper. 
It would have no interest for the llHIJOl'ltY of our 
readers, and "Shop•· space is valuable. 

Cocoa- Nut Fibre.-J. I. (JJatlt).-Try the fol­
lowing places for the abo>"e :-1\{assrs. '1'1·eloar ancl 
Son, Ludgate Hill, London; l\.fcssr~. P. l\1addin and 
Sons, 98, Borough H igh S~rc<>t. S.E.; or " ·i:ite. to 
Mr. A. Robotton1, Co1n n1erc1al Sales Itoon1s, lll111c1ng 
Lane, London, E.C. 

D Dulci.mer. - G. H. ( Can1bc»1ccll) . - The 
measurements n.re taken "O\'CL' l\ll "-that is. in­
cluding blocks and facings-:u1d, as before stutcd. 
the distance from back to front is 1 ft. ·l in. I t has 
forty brass and forty steel strings, di\·ided into niter· 
nate groups of four each, co11111~e11ciug \l"ith brass 
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1tt t he1 hull 11111. ;'l·tak ing t ho 11011r11I hon.rel thin nor 
\\'otild l11Lrtll,v ht! lik1·l.v 10 i111pro\·o Lhu t.1J110. 'l'h o 
11111,v \\'ay lu .. 11-.~11·n a good tone i:i lo 11:-10 1101.hinA' hnt 
t It• : t ... ;11, 111al1•r1:d. anti t.11 ho \'Cl'.Y p1trLic11hu· ubo11t 
I 111• " '111·l;111:111-.!11p Lo Ht:n Lhat. 1:v1:ryLhi11J.( i:; cleanly 
and 111 ·:i lly ll111>1hcd, a11d 1h1tl. no n1111·0 v1u·11ish ia 
11:;,·d I h:i 11 is 11111·1•;1;1a1·y l.11 g11t" a J.(OOd fat:(). l1'11 l' thi1.1 
1·1•11,,.111 lL p11li s~1l'd 80!111tli1,1g--hu1Lr·1l is h(l:;t.. 'l'hc JllC· 
1:11 111 I> '" hall t.h~ :-;1 x1: ol 1.lu: o (,hu1: in uvory \VllY uB 
1:11· 11 ;1 1111· >1l 11:1l 11I I.ho ll lii l.r11111.,11t. 1s concc1·netl. lt 
h:1s , l11>\\'11v11r, I.he Ha1110 1111111h"r o l' 11oto11 n111 l con­
:-:1·111•<'111 ly t.11<1:;a111u1111111he1· of st.ri11J.(s. L>arLi1;111tu·:; 
of t his a1·1: J.(iVl'n, in reply tu 1\ l't,AYIClt, in No. !JO, 
l •a !~" Ii I !i, V 111. 11. - I t. l•'. 

Slgn-'Writlug Charges. C'!ONH'l'AN'I' ntr.A Olr.lt.-
1 ·~·. \ '·r ILi 11!11! pl. Lo ~i vc I hl'SO : c 1·cry lllllll 11111111. JI n<l 
I I 11>1 Oii i; r~~I' h 1.111s1d 1 .. :L11.1I all I <:11.11 do i!I. LI) l'(l(OI' you to 
l.ax11111 s lh11hll'rH l'r1cc Book," p11l>h1.1hcd annually 
hr I•:. &. H. ~pon, Ht rand, Lo11<lun. 'l'horo 1iro of 
••0111·,,c'. all pri<'cH, a goud 1vork11uu1 nu.1.u1·alll co1n-
111a1uli11g a h1·Ll1:1· tif.{11ro t.l1an IL 11oor han( who 
ix 111'11·11 \\'i lli11i; Lo do \vo1·k u.t 1i 1.111irvu.Lio11 price.­
IL I .. II. 

A mcr icnn L oathe r Cloth .-·C. T,. T,, (Qnce?t's 
I Va f l.:). 'l'ho ll HLlllll'tLct\1rl\ or this IU'Li<·lo \VIL~ in t ro· 
d111.,c<l fro111 , \111<·rica 1i•.1011t t.lu1 y11ar 18:i l, and 1nct 
\\'ii.II ll lat'J.('C: HU.It: Hp to IXtil, \Vhcn iL fo ll 0Jl' g 1·cuUy. 
\\' 11 1u·c 11ot. 1L1viu·11 t.haL lhn co111position ' vus ever 
111ado pnhlic, 1101· do l\'C kno\v 11111ch 1ibont it. A 
1\l r. I >odgo, ho11·cv111', is Htdcl to luivo ltikcn so1nc 
pat1·11I" for its 1111u111facl.urc, 1uul \VO l>clicvo ho 
ori i.dnally i11J 1·ud11cc1l it. lu:rc. vVc do not think it 
could ho u:-;c1l u:,i 111·opo;;ctl hy our co1'n!sro1ulcnt, 
huL requires lo lui,·c special JJlunt an1 1nc1ins 
111·0\'id1"1l for its 111a11ufac;J.urc u.nd use. '!'her o is, or 
\Va8 SOllll\ yt:ars Sill CC, I\ lurgc factory ror ill:! 1111tllll· 
fact 111·1i at. 11:asl, or \\"cHt J la111, 01· ::;01110\vhcre in 
t.l11LI. 1111iJ.(hhourhood ; hut \vhct.l1ct· it i:,i Ht.ill in 
op1·r;il.io11 \VC du not kno\V, If <>111' co1·1·citpond<'nt 
\1·oul1l i;tatc 1:JParly cxa.cJ,Jy \vh1Lt ho \Vanis to 1lo, 
pt•rh1tps \Yt1 111iJ.(hl he allli: t.o help hi111. - .(.:. ti:. 

R oyal Nav y Carp cntcr. - l>A1ucr·:Y. 111 m n.ny 
c11.-;1·:-:, if 11111. in nil, cu.rpcnl.c rH i11 I.he Jtoy1d N1ivy u.rc 
oblai111:d by I.ho <.Jover11111c11t. f1·0111 I.ho <lockyards. 
J\ ppli1:1u1t \Viii, O[ C() lll'SC, ha VO LO 110 physil'lLJly lit 
t.o ht: :L sc:u11a11. You do not st1iJ.c 1igc or J.(i vc any 
i1lcii or 1'1l11<:aLion;d or 1nccha11ic1d 1LLt.u.i11111c11t. 
Apply uy ll:Ltcr Io the nr.nrcst. dock,vn rd. 'l'hc p1\y 
is £.'ill; olliccr, £100 Lo J;l:ill; chit:f ('lll'IJ<'lllcr, .£J(j.l; 
CXI l'a><, "".:i_. 'J'l.10 ILIJOVC (if roll t~in goL it) .ii.I l.Jctlcl" 
t.h;u1 a1·t.1 hcc 1· 1 n H.oyal l•. ng-111ccrs- t.ho pay 11:1 ls. l ld. 
pe r d:iy cxt.1·n to rci;in11:11lal pay. · B. J\ . JJ. 

Hair Sicvo Bottoms.- ( :. B. (f,cn11lon, E.C.).­
Y1111 sho11lcl nud«: your ac11:rc:ss knO\Vl\ Jo Jioor>­
Ht•:N t>t•:tt h.v 1td vcrt.i::1ing it in ou1· cheap "::>nlo u.11d 
l~xc l11i11ge" colt1111n. 

Eng 1·avin g on Mctals.- T'rr.rtc:v .- 'l'his s nhjcct 
has h1·1•11 l1·1::Ll.11d in \·VoatK, >vith full illustru.tion!I 
nnrl 1vill 111: fo1111cl in No!i. :J!i, :1~. it:l, •15, u.nd •18'. 
J\I essr1;. l•'i,. ld &. 'l'unr, J ,cad 1~ 11h1ill f'rnss, J.,01111011 
I•:.<!., p11 l1l1s h IL :-:h illing l1011k of lc tt,c1· i11gs . J<'u.ir'. 
hair11 ':-: "1 ' r<·s ls1L11cl i\.lo11<1~ra1ns," prieo .J\!s. (Lewin 
~II, L11dg-:it1: lli ll, J,ondon, l<:. <:.1. 1vill pn1hably suit 
you ; a11cl ;\I 1•:-:s1'8 .. J. St•lll't':-l &. Hon \viii HUIIPIY you 
,,,·it h ii 1·11111111<·1 c: 011LliL of l'llg'rav111'l-!' tools. Co11sult 
"Hhop" i11 hac:k 11u111h1n-s for" \Vrinklc!l."- N . .l\IL 

E n g r avo1·s' W a g es. I•'. 1\IT. 'I'. (.C{1vnnscn).-You 
11.Hk fur i11i'ut'Ul:tl.io11 a:< lo 1,hc \Vllg'C:S Of Ollgl'aVers. 
lt. is 1i lnrg-11 H11h.i•·•·t,, 11111l rc•quin::; t.rcat.111c11t f1·01n 
various :;t111ulpoi11ts. Jlroadly :;pc11ki11g-, Lhn \Vagcs 
Of ILll l\llg"l';LVl 'l' l'llllg'C fl'Olll J:ls. Up l.O 1~08, }ICI' IV l;lClc. 
·y 011 II' ill quill: lllHlen;I an cl (.Ind; I hc:1·11 111'1; e llg'l'ILVCl'S 
and 1:11 f{t'ILl't1t'H, J\_ f.{1·1t11ral 1111g't':tvcr iii 11ot 0((;1~11 
fo1111d as a ,io11 rncy1111i11; t.hc :;i111plc fn.c:t.or his bc~ing 
a hie Io t.1ikt1 up and cxccnt.c g cnc1·al \VOrk enables 
l1i111 to t ak1: 1i snail! \\'orks hop a n1l \York fo1· his O\Vl\ 
inclivid11al 111·011!; ; n nd his c tu·nings 1n1iy bo fro111 
:ICJ:.;. l.o r10-<. Jl<:I' \Veck. \.York in::;- un1lcr snch IL 111n.stc1·, 
I he: 1·11g-ni1·11r 1vo11ld receive fro111 .tel. lo 8<.l. per hour, 
at:cord i llJ.t' t.o nl1ilit.y, n.~. of cou1·so, tho 111n.st.cr \.Van ts 
lL )ll'Olil. Oil hi:4 Clll ploycc's \VOL'k, HS IVCll llS to pay 
his p11rl ion of t1hop-roo111, Jlrinf.{, o.nd Jight111g. 
I lc:rJLll lic and inll<:ription cngravct'j'j \Viii cnrn 1il>out 
fr11111 !Id. to Is. per hour, dc1)(:11ding on 1thilit.y und 
cont.illHllllS \\'Ol'k. [ kllo\V 1101.ltillj.( or t,ho J>l'CSCnt 
pri<:c•H of cl1>0l'· (llaf.1: \l'Ol'k, hut Hhould knct\V \l'htit to 
1:h1u'g'1' if I l11icl 11111> tn 1:11t.. u111ch d c p<:11c.li11go11 tho 
::1ixc and 11t,ylu or 1t·J.t,1·ri 11g:;.- N. M. 

Cutting Sten cil Pla t cs.- \V. J1;, 'I'. (Tl il1flrt.1'fl). 
... .'1'h1: pl11.t.1·s 11 ui,v he 1~111, in IL ll,r-pr1:i:;s, but (;ho 
1·x111·11s11 oft.ho c:11t.1i11J.(·11ut; tools \viii hn v1•ry J.(t'ctil-., 
1111 c·s,; IL f.{1·1•at q1111.11t ity \l'l\l'n r<•q11irHcl. ' l'lu•y c1Ln 
lie lllnd 1111t, lu:aut.il'ull.v cl1:1t1\ l'<'qt1i1·i11J.(' not.liing- but 
iL lit.I.lo lliLt t~ : 11i11g-. 'l'hu hcsL \VtLY of cul.I i11g out 
only a rl!\V s1l·11l:il 11laLC!I is \Vil.It I.ho Kt'avor. ns 
foll11\VS; l•'irst,, Jll'OClll'O n piC<IO or hardish '\VOOd, 
1u11I hu VII iL 11lnuccl s ruoot.h ; ll(}XI. fll'OCllro 6011\C 
:1hc•l't. xi111: of L 111 propl\r I hi11111\SH, nnd cut. ou t to the 
r1:q11ii·1•cl ui:1,I\. 'l'l11::;0 \Viii not. ho rptito lhtl., t.hcrc­
forn l(••t, l.\\'O 1-1hc<:t.-; of sl11l1I of 1t11y co11vt,uil•11t ::;i:r.o 
ffl'l'f/C'I' 1.hnn yonl' sh1·cls of :r.i11c, 1111d ahout ± ju. 
t.h ic:k. l'hu•o t.hl'Ht: :-;h1•B!.:; or HI (~1·) i 11 (.ho llt'O 11111.il 
hot 1101, r1·cl -hol. a11d pln110 half 11 do:r.cn Ol' RO oC 
:r.inc pl1Ll.1·s h()l,11•1'1:11 1.!11•111, n11d t.h1111 1L11cl there 
scrn1v t.h(•.111 up J.i J.(h t.l.Y in tho 1·i1·<· 1111lil cold, ·,vhc n 
lh1·y 1vill hn f111111d t.n he ·JtiLl:. Noxl. cul. 011(, ol' c1u·d­
ho:Lrd I.ho h·t.1.1:1'>1 VOii ILl'O tln:<il'OUS of CU(,t.illg" in 
sl1·111:il, a11d 111ark lhC1r11 in n 11t.Ji110 on I.ho :r.in<: 1vith 
ii s h11rp point. or l't·t'hi111( lll'<:cllp; hnro IL !l1111ill holo 
nt, 1•acl11·1J1·111·r. and t~u:k <111\vn 1viLh a co111111011 iron 
t~Lck. l'-:1•x L sl11irpl'11 n " l11:r.1•11J.(O " J.(l'1Lvcr (seo 
Jntli111~s V11l;1. J. uncl 11.) rnt.h<'r, l>11t. not. l.oo nc11te 
nn an1.d1'. :111<1 1:11t a11·ny till vo11 cut Lhroul(h I.he 
:1.inc·. l r y11u 1tn' 1101. u:-:1·tl to '1111111110 11.l(rtLVlll', you 
\Vill 1·cq11ir o considcral.Jlc praclicc; l>ut wit.h courtigo 
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and p crsevoranco all mn,y succeed, and etcnoll 
cutt.iug h1 not eo dlfilcult 118 somo other kinds of 
'vork.-N. M. 

Cutting M a.ohtne .-A. R. U. (Dul1Zin).-There ie 
no ron.~on \vhy t1uch n. mo.chin o slloulcl not work 
\Veil,. p1·ovidorl ( I) '!.'hat Ute hoard is \voll supported 
'lt:JJ to the. ext1·e111e e11d; (2l thu.t the cutler has some 
t1·u.vcrsing u.s \veil ns rlcacendlng 1nove1nent; (3) 
t hat th~ c uttor is 1.1hn.rp nnd thin· (4) t.hat only 
lit111ill 1ncccs 1u·o re111ovcd a t o. strolce ; 15) t.hat tho 
\Vo1·k1na11 1)1.is a111ple power. Gi vcn wood cut to t he 
p r opo_r lengths o.nd u.t t.110 proper 1ingle, very little 
shooting is needed, o.n<l end gru.iu ie not very 
often usecl as a glue joint.-B. A. li. 

C orrosive Sublim ate (or Chloride of M e r ­
ouryl·-;UusY11ouv.-'l'his rnay be obtu.incd at any 
cho1111st. s, tincl costs o.bout 4d. per oz. Block or 
pure tin can bo had at almost any irontn onger'e, 
u.ncl certainly of any dealer in plun1bcrs' requi1.1itca. 
~cc reply to AMA'l'J.Curt (page 13, No.105, Vol. III.).-
01•11r1.:x. 

Combine d Clot hes and Tool Cheet.- A. R . 
(So?ncrtonl.-Coni:!idcru.ble annoyance would pro· 
bably r esult by atoring your clothes anc.1 tools 
toget.h er in one box; but by adopting my present 
sugJ.(cstions you w ou ld not experience trouble in 
gaining access t o either a tool or a garment. 'l'wo 
boxes aro whu.t I advise you to use-hinged together 

---~ . . ·­- - --- . - -----·--- -- --- -

Fig. 1. 

Fig. 2. F ig. 3. 
Combined Clothes and Tool Ch e st. Pig. 1 . - Chest 

shown open. Figs. 2 a n d 3.- End Elevation, 
sh owing Box closed and open resp ectively . 

• 

on ono side ns in Fig. 1. The back of the top one 
i;hould l>e tit other tho.n a right n.ngle to its bottom, 
t.o pcr111it of it.a being openecl sutflclently when 
required. At co.ch, or only one, aide or the upper 
chest, outside, pivot one end of a rail, allowing the 
other encl to rest up on ti notched gallery on the side 
of the lo\vcr chest. When the top one is liftcdl t he 
rnil or rails. as the case may be, would retain t in 
thu.t po.rticulo.r positlon.-J. S. 

Cla rlonet Pitoh .-'r o1>PER.- Your clarionet is 
o. half-tono too }lat !01· r,our plu.no. Clarionet 
players, u.s n. rule, hnvo a c11tHculty in getting do\vn 
to the pi tch oC pin.11<1s. which n.re neo.1·Jy always 
1noro or less llo.t. Wo think 'l'oPPER m uat ho. ve o. 
cltirionot; n11ulo in the .1!~1·ench pitch or" diapo.son 
nor1nn.l," 'vhich \vould be o.l>out o. sen1ltone belo\v 
J1°:nglish pit.ch. lf this be tho case, i t is i mpossible 
to bring the instt·un1ent up. Clarionets co.n be 
s hnrpcnccl slightly to tho extent or leas than a 
quo.rtor ot o. tono 'vithout o.tfecting their jt"8tesse 
by rernoving the Ocr1no.n silver tip from tho bo.rrel 
or socRot. oC t.ho instr111nent-i.e., the s1no.ll section 
i.vhich r eceives tho 111out hpiece anti top or the first 
·joint- nncl turning it down about the width of the 
·t.iP-sriy fl in. lt it be a lo.rgo boreclarionet, it would 
l>co.r 1i. JitU~ n1oro; but it is n ot safe to go much 
bt,yonrl t his, o.s if shortened too much It \Vill throw 
the instt·111nont out of tune, 1no.king t h e notes in tho 
b0Lton1 i·<igls l.cr l'oo 110.t and in the upper rogiste1· 
too 1:1hnrp. Jnst.01\<l oC running the risk of spoiling 
his present aockct, 'fOl' PJ~lt '\vould do well to bur, 
fro111 so1110 1n11sic1il instru1nont 111aker c~ "sharp ' 
sockct-t.h1it is, if his instrnment is in the E11{1li,qh 
pitch ; for, as 1ilrco.cly etu.tcd, if it is in F1·e11ch pitch 
it cn.nnot bo u1·0111{ht up.-G. 

D a rke ning Bronze.-J. E.(Lot1{1hbo1·ouuh Jttno· 
tion). -'!'hero are so mn.ny kinrls of bron:r.cs, each 
varying in colotu· o.nd tr~tn1ent ~o. 11111.ch, that, 
unless you give further p a r ticulars, it is d1filcult to 
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advise you. Perhaps your panel ie lacquered· and 
if so, that would account fol\ your not bciog able to 
darken it by e x posure to the air.-lt. A. 

S oldering L~mp.-lI. P . (Shepherd's Bu s.AJ.­
Cousult the lnthccs to I.he t wo vol urnes of WonK 
already publishctl, and aeu.r ch them through before 
tlSking queries, as the bu.ck numbers cu.n alwu.ye 
be had of Casaell & Uo .. Loudon, JJ:.C.-R. A. 

Bla.ok for Lamp Stand.-J3A1tnON.-Ycs; you 
o.ro q uit;o right in snpposin~ that Brunswick black 
is u nsuita blo for th hr purpose. You will find 
Berlin black very good for the job, because it dries 
with a nice, sn1001 h. dcu.d !Jiu.ck; and if you brush it 
over when thorou~hly d r y v.•ith u. rather soft brush, 
it tu.kes a nice clull JIOlish, it such a term can be 
applied to a dco.d black. J~e sure to ask for B erlin 
black. I t is sold at most i1:onrnongera', 6d. o.nd le. 
per bottle.-R. A . 

Moder a tor Lamp.- .A.. L. (L orn:lon, S.E.).-These 
lo.mps can I.Jc procured ne\v 11L Gardner's, Chu.ring 
Croes, or at l3nrton'e (Lato l tippon & Burton), Oxford 
Street, and, in fact, u.t 1nost high-class iro111nongcrs'. 
But yon wonld probably ~ct one very cheaply by 
adve1·tising for 1t in the · Exc ho.nge" colun1n of 
W onu:. Prices of n e w ones ru.nge from 12s. 6d. to 12 
guineas. 'l'he qun.11Uty of oil per h our tho.ta latnp 
of this kind \Voultl consum e depends on the height 
it burns at. and the si:r.o of the wick, but about 7~ 
hours to the pint i.e a fair o.verage.-R. A. 

Building and A coommoda.t ion.-A. C. (Love­
clouqh).- I 1nust take It Cor granted you w ish the 
peopl~ to sit do\vn, I f this ie so, you can easily get 
at the sitting accommodat,ion of a floor space 40 ft.. 
by 30 feet by taking the scu.t of a n ordinary chtiir as 
being 1 ft. 6 in. by 1 ft. 6 In. N ow allow 1 f t. 6 in. in 
front of the chair for the knees of the person sit.ting 
do\vn, and this \vlll jnst (o.n<l only jnst) allow of 
people pnssing in front \Vithoutco1npclling the sitter 
to rise every time anyone passes in front of bin1 or 
her, n.s the co.se may be. '!'his gives us the exact 
space one p erson will occupy when sitting down­
viz., 1 ft. 6 in. by 3 ft. 0 in., or 4 ft. 6 in. sup., occupied 
by one person. 'l'her11 u.re 1,200 ft. sup. in your 
roo1n. so thu.t o.s many 4 ft. 6 in. there are in 1.20o ft. 
will be t h e n un1ber or people t.he room \.vill hold. 
You must make your o'lvn deductions for gang­
ways, tnblcs, or platform, seeing that you give me 
n o particulu.rs. You would find by setting the size 
of the roon1 out to scale on a sheet of pa.per, and the 
size of one chair and the allotted spu.ce in front of 
chair out to the sa1ne scale on a piece of t.hin card, 
by cutting out the card a nd placing it on the paper, 
that you could move it about o.nd at once see what 
you ,,·anted.-E. J). . 

Fountains.- F. M. (ll!fanchester).-I am not quite 
clear as to 'vha.t you n1can by "s1nall illuminated 
fountains," or whether they o.re wanted for in· 
or out-door use. Write agu.in.-C. M. \ V. 

P a raffin L a mps.-.A LADDJN.-Fig. 17, page 696, 
Vol. IL. No. 95, is 

1
inst the lamp you want, even to 

the silk fringe. l'he opu.l saucers used on the 
.Argand gas lan1ps to soften tho light \viii sliclc over 
the chimnev of this lan1p down to lhe level of the 
top of tho \Vick. Somo are large enough to go right 
do\vn to the bnrner. If you \vant a fancy paper 
shude, y ou i.vill luive to m o.ko a w ire support, of tho 
kind used to support the common green card shades. 
'!'hat you could 1no.kelo11rsclf if you can solder. I f 
you want it suspendc atone fixed heig ht, / OU ho.ve 
onlv to hook the three chains together at the top. 
I cannot tell you \Vbe1·e you Ctin get u lo.nip sin1ilo.r 
in design to the one you \vish for, as, if I have 
correctly understood your r oqniretnent that the 
chains sho.11 be easily d eto.ohnblo, you Vl•ant the 
la1np to stand on the to.blo on occasion; o.nd I h ave 
never seen a lo.n1p for srilo sitnilar to l<'ig. 17 on pago 
696, the chief rcco1n111endn.tion of which is the pos· 
sibility of using it as a Ju1nging or standing lamp. 
I f you are con tent to forego this ad \·antage, and 
\Vish to buy one ready n1ade, you can see a. v ery 
good variety at lVf cssrs. llcnetflnk 's, 107 n.nd 108, 
Cheapside, l ,ondon, or you can write for their list. 
-'l'UOMASO. 

Obtatntng a P atent. -DJtLTA.-The P atent 
Oftlce rules :,imto thu.t- " On the acceptance of the 
con1plete spccitlcu.tion, t h e co1nptroller shall ndver ­
t ise tho ncccpt.nncc; a nd the ripplicn.tion and spec!· 
tlco.t.ion, or spccilloat.ions, wit.It the di•a\vings (if any), 
sbn.ll he open to public 'inspection. Any person 
may, at o.11y t.hno \.Vi thln two 1nonths fro1n t h e <lo.to 
of tl1e ad ,·ertisc1nc11t of tho o.cccptance of a con1plete 
speciflco.tion, give notico o.t t.ho P1itcnt Olflce of 
opposition to t,he gran~ of t he p~tcnt, on tl!e gro1~nd 
of the applicnnt hav111g obtu.1ned tho 1nvi:int1on 
from birn or from n. person of who1n h e is t.he 
legal reprcscntati\'C, or on the ~ound that the 
invent.ion bns been pn.tcnted iu this country on an 
applicn.tion oe prior dn.tc, or on the ground of a n 

. exan1i11er ha,·ing reported to t_be con1ptroll!?r that 
the spcciflco.t ion n.ppcnrs to. htm. to con1p:1se ~he 
same in,·ention as 1s con1pr1sed 111 a. spcc1flco.t1on 
bearing tho so.n1e 01· a 11in1ilnr title, a nd n.ccompany­
ing a previous appl!cntlon ; }?ut on no othei· a,1·!11tn1. 
If the1·e is no opposition, or, 1n co.se of oppos1t1on£ if 
the d etcrn1inn.t.ion is in fn.vo11r oC the gro.nt or a 
p1itent, the cc11upt.roller s hn.11 cause a patept, ~o be 
scaled with th e se1tl of the J>1itont Office.' I h ere 
are tV1•0 modes of o.pplyl,ng for tho.1r.r1tn.t of.n. patent 
- one in \vhicb a provls1on n.l spcc1 tlcat.1011 1s lodge.d 
with the applicn.tlon. which, \v!1en accepted, is . 
k ept quite secret o.nd n ever pr1nt.ed unless ancl 
until the pn.tont is cotnpleted, and t be co1!1plcte 
SJ?CCiflca.tion filed. On tho MCCJ'?tiince ?f this pro­
vtslonal specification, the apphc_a.n~ 1s ~t once 
protected, and hl18 to complete bis invention and 
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file hls complete specification within nine months 
trom the date or bis 11.pplication. on the acceptance 
of which, and after the expiry of the tin1e ~FantE>.d 
for opposition, the patent \\'ill be sealed and issu~d. 
1'he other plan is by filing the complete specification 
and drawings with the application for the p:·ant of 
a patent ; but in this case the nine months protec­
tion is lost, and nothing further in the way of 
irnpro\-ement or addition \Vhlch may be found 
desirable can be n1ade to the patent, but another 
patent embodying the additional iniprovements or 
kno,vledge. "·ould have to be applied for, with the 
disadvantage that the acceptance of the documents 
by the office at once renders them accessible to ~he 
public as has before been shown by the quotation 
from the rules. Both plans have their advantages; 
but great experience is required to kno\V \vhen and 
how to adopt each or either. The rules state that 
"A patent shall be sealed as soon as n1ay be, and 
not after the expiration of fifteen mont hs from the 
date of application, except in the cases hereinafter 
mentioned," which do not enter into the nature of 
our correspondent's inquiries.-C. E. 

Schools of Electrical Engineerlng.- W. R. 
(Carlisle).- ! have the opinion of a gentleman who 
is acquainted with the three schools mentioned. 
Iie places them in the follo\vinfi order of merit:­
(1) City and Guilds of London Technical Colle~e, 
Leonard Street, Finsbury, London, E .C., \v1th 
Professor Silvanus P. Thon1pson at the head of the 
Electrical Engineering Department; (2) School of 
Electrical Engineering, 12. Princes Street, Hanover 
Square, London, W., \Vith Chas. Capito as senior 
instructor ; (3) the Elcct.r ical Standa!'d1sing, Testing, 
and Training Institution, Faraday House, Charing 
Cross Road, London, W.C., a new institution of 
great promise. 'fe1·ms and a lis t of fees can be 
obtained by \Vriting to the secretaries of these 
institutions. You \Vil!, perhaps, prefer a college 
nearer home. In that case, try University College, 
Liverpool, or O\vens College, l\'fanch ester. A.s this 
profession is now in its youth, there are good 
prospects for a young man \vith an abundance of 
good health and plenty of "real grit" in his con­
stitution.-G. E . .B. 

Advice to Young Workma.n.-DENNY.-My 
advice to you, and all like you. \Vho have nearly 
learnt a trade, is to stick to the trade you have 
learnt until you can clearly see your way into 
another. You \Vish to be an electrical engineer. I 
sketched out for you the course I could recommend 
in my reply to you on p. 702, Vol. II. of WORK. I 
do not kno\v of a firm that would take you as 
" in1prove1'," and pay you sufficient wages to main­
tain you. ltlectricul engineers \Yant pren1iums 
with pupils. '!'he galvanometer you propose would 
be aln1ost useless to an electrical engineer, but 
n1ight suit a telegraph or telephone linesn1an. 
Make the instru111ent as Mr. Allsop directs, but 
do not follow your own notions of in1provement 
until you have made an instrument strictly on the 
lines of the directions ~iven you by Mr . .Allsop. 
He is a practical electrical engineer, one who has 
wo1·ked hls way up in the profession. An electrical 
engineer must not only know all the theoretical 
rules of electrical en~ineering, but must also have 
put them into practice by years of hard work. 
Should you see a chance of getting into an engineer­
ing firm where they n1ake electric apparatus, such 
as dynamos, etc., seize the opportuni ty, and put in 
your best work.-G. E . B. 

Squeezing Wa.x for Carvers. - J. W. B. 
(Hudd.ersjield).- 'l'here seen1s. no reason why the 
squeezing wax made according to the recipe to 
\Vhlch you refer should not remain in a usable 
condition "for years," but I have not tried its 
durability, so ca~not say. Fron1 the ingredients, I 
should say that it can be softened at any ti1ne by 
heat. A wax that constantly remains so'ft an·d has 
no ~endency to harden 'vould be as defective as one 
which could only be used once because it gets 
hard. I should think you n1ight build up plaster of 
Paris on v.·ood, and then carve it; but I do not 
kno\v t!1at this method is much practised, if at all. 
Surely 1t would be bettet· to cast in the plaster if 
YO\?- \vant mor~ than one copy of the same pattern; 
or if O!llY one is wanted, carve it in some suitable 
mater1al.-D. A. 

Etching L ettei:s on Glass.- EMBOSSTYR0.-(1) 
~n answer toYO\lr h1·~.t q_uestion-" What acid is used 
111 gla.<is embossing 1 -1f you \vish for clear letters 
you must use hydrofluoric acid; but if you want a 
ground ap~el).rance t!1e gas rr1ust be employed-
1n~de by rnix1ng fluoride of calcium and sulphuric 
acid together, and afterwards heating· directions 
for which you will find in WORK, No. 82; p. 487, or I 
w1ll repeat for your benefit i f you have not got it 
~nd hy. all means stop out with Brunswick black; 
if you hke that best. (2) No colours are used. You 
can.not get coloured letters by this nlethod; but 
wh1t.e letters u_pon a col9ured glass are very easily 
obtained by using flushed glass of any desired tint 
an<l afte~· stopping out, pouring the acid upon the 
flashed side; 1t soon eats through this and leaves 
exposed the white glass undcrnecith. I hardly think 
you know what glass em bossing is, and, of course I 
cannot tell bow the glass you refer to is done as I 
!lave never seen it. In embossing, or etching' a.sit 
is Pt'Opei·ly called, all the pnrts unprotected~i.e. 
!lOt stopped out- are eaten a\vay by the acid, and 
1f it was left on long enough it would go quite 
through the glass (~herefore it can never be kept in 
glaas bottles, but .in somet.hing it v.•ill not touch: 
gutt~-percha, for insta~ce); and although, as you 
~ay 1:n ~our lett·er1 .by it you can "put a narr1e or 
1nser1pl1on of any Kind on a. shop or other window 
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or glass door," yet, as I have before explained, the 
letters or designs will be white. But if i t is simply 
gilt letters you \l\'ish to put on glass, why go to the 
trouble of etching first 1 However, by tills and 
other pieces upon the san1e subject, which you will, 
no doubt, have seen before thls can appear, you 
will, I hope, have learnt what etching is, and if it 
is what you want, I have no doubt you will succeed, 
as it is not at all difficult; but if you know nothing 
of thls acid, let me caution you to be very careful in 
using. I t produces bad sores if dropped upon the 
fiesh. and the gas is very injurious to breathe.­
W. E. D., JR. 

Bookcase. - W ELL-WISHER.- I have designed 
the bookcase here shown, hoping that it may contain 
a. suggestion or two of service to you. I f the 
shaping and fitting of the shelves are not beyond 
your skill, I should ad vise you to scatter theni in 
some such nla.nner as that sho,vu. 'l'he spaces 
would then be \.'Cry convenient for the reception of 
your lar~e volu1nes. You can either construct the 
top carcase to terminate in the brackets, ot• at the 
bottom of the latter join a n1oulded board, and 
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screw the top carcase to the lower one. In the 
under carcase I have intended that the cupboard 
shall lay back a few inches, and h ave a flap door. 
In making the drawer, have a flat front joined per­
pendicularly to the sides, and glue and screw a 
curved.front plain or carved piece along it. I have 
introduced a shaped piece attached on the front of 
the job at the bottom, to hide any loose articles 
which might occasionally be thro-..vn into the recess, 
whose appearancei perhaps, would not tend to 
enhance the good ooks of a piece of furniture.­
J. s. 

Poltshing.-X. L. U. M. (Hebden Bridge).­
Either '\Vax or oil polishing would suit your old 
cabinet. I t could afterwards be French polished, 
but I should strongly reco1nn1end you not to have 
this done. French polish on such a piece of work 
would be quite out of place.-D. D. 

Bending Fretwork.-E. C. (Bristol).-Does it 
not stand to reason that a piece of wood 12 in. long 
by l! in. to 2l in. 'vide cannot be " rounded t o a 
2 i.n. diametei: cir:cle," eith~1· by bending or other­
w1se1 I am inclined to think you have n1isinter­
preted th!'l instructions or drawings to which you 
a~e working. I can ,only suggest that the mysterious 
circles should be either turned or sawn according 
to their size. I suppose these pieces form the 
"concave and convex sides" to which you refer.­
D. D. 
~ood·Carving Deslgns.-A. L. W . (.Aberyst­

withJ.-You can obtain a.list of printed designs and 
p_hotographs by writing to the l\i!anager, School of 
W oocl Carving, Exhibition Road, South Kensington. 
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Write also for a list of photographs of carvings to 
Bedford Lemere & Co., 1•17. Strand, London, W.C. 
Write also to l\ilt" G. A. I-logcrs, l\io.ddox Street, 
London, W.-M. E. R. 

Pedestal Dressing-Table.- YOUNG/ }IAND.­
The drawer rnnner::i of a pedestal dressing-table 
should be tongued (i.e., the boards should be 
rebated on the top and bottorn sul'l'accs at the side 
ends, leaving projections f1·01n back to l'ron L), and 
tit into grooves on the inner sul'faces of the side­
boards. Plinths should be scpa1·ately 111ac1e. and 
screwed, fron1 underneath, to boal'ds \\'hi<:h should 
be joined to the bottorn of the siclebon.rds. Either 
a whole board, fra1ning, or bcan1s, may be 11sed 
within the four dovetailed board::s of each plinth; 
the top surface of the forn1er, in \Vhiche\·er case 
n1ay be preferred, being a distance dO\Vn frorn the 
top edges of the _plinth boards eq uo.l to nearly a 
thickness of a dra•ver-runner. I f you had re· 
ferred to the articles I named in the reply to •vhich 
you allude (page 325, No. 72, Vol. 11.), you \vonld 
have gained son1e insight concerning plinths. 
Look also to" A Writing Cupboard."-J. S. 

Mounting Lenses.-LENSES.-'l'here is no hard 
and fast rule for 1nounting, as this is detern1i11cd by 
the lenses thernsel ves. 'l'hc best distance of the 
stops from the lens niust be deter1ninerl by uctua.l 
experiu1ent. Portrait and rectilinear lenses rn u:-;t 
almost invariably baYe the stops placed hall'-\vay 
.betv.•een the t\vo con1 bi nations as the n1ost \~trecti vc 
position ; '\'l'ith landscape lenses ii short di5ta.uc;e in 
front. The nearer the stop is to the front or a land­
scape or single lens. the great.er is the field covered, 
and also the greater the curYatnre of the lines. '!'Ire 
farther a\vay (Of course in l'enson) the s traighter the 
lines, but the sn1aller the field. In placing the stops, 
a compromise nlust be 1nade to obtain as straight 
lines and cover as large an area as the lens is 
capable of. As to the sizes of thestops, no univcrsa.l 
plan is adopted. 'l'he sixe of the openings i» a1·bi­
trary. 'fhe Photographic Society of Great l3riLain 
introduced a uniforrn systen1 based on 4 as the 
largest opening, each stop in succession snHiller, 
requiring an exposure of double the tilnc of the 
next largest. Very n1any lenses have their sl·ops 
made in accordance \vith their focal length. '!'he 
expressions F8, F16, r-·32 nlean respectively Lhat 1''8 
is the diameter of the stop and one-eighth pal't of 
the focal length of the lens, nleasured front the 
back lens to the ground glass of the focussing 
screen; Fl6 n1eans a sixteenth p:irt of the focal 
length, and as the light dirninishcs according to the 
square of the distance, Fl6 \vould requit·e four tin1es 
as long exposure as FS, and so on \ViLh the other 
sizes.-D. 

Bone Handles for Table-Knives.-F. G. H. 
(Islin{1to·n). - '!'he tuble cutlery trade is almost 
entirely confined to She!11eld, and unless F . G. H. 
can get what he \vants through so111e friendly 
'"orking culler (i.e., n1encler), "'e doubt \Yhcthcr 
he can do so except at that place. A Sheftield 
directory '\Vill give hitn the address of a dcaJer in 
such things. African ivory is used for all the best 
knives; the bone for the inferior ones is DJainly 
iu1ported from South America.-S. vV. 
Ba.tter~-\'V. H . Y. (Batte1·sea).-An article on 

the Aust.in Leclanche bnttery appeared in No. 84. 
Incuba.tor.-v\rHITE LEGHORX.- I gather that 

you have made a hot-air n1achine on 1-lillier's 
princiJ.>le which ans\vers v.•ell, but as you have not 
tried it you do not kno\v whether it \vill succeed or 
not. If you will send 111e a rough sketch, \Vi lh full 
particulars, I v.•ill give you my opinion of it. In n1y 
pron1ised article you will have described a tho­
roughly reliable machine, which you can get ready 
in g-ood tin1e for next season's hn.tehing.-LEGl·ronx. 

Greenhouses.-C. S. (Lonclon, N . J:TT.).-If you 
will exa1uine the published Indexes to \Vonn::, Vols. 
I . aud II., you will find nluch already e~ist.ing on 
greenhouses. vVonK is issued both monthly and 
weekly. You are entitled to the presentation plate 
issued, gratis, '\vith No. 105 of WouK. 

Lithographic Stone P1·ess.-G. A. (Edfnbnrgh). 
-You should advertise your Quarter-sheet Lit.ho. 
Press in vV ORK. 

Fretwork Ma.chine. - F. F. (Leeds).-If you 
Vl'ish to niake a Fret n1achiue. consult Indexes to 
Vols. I . and II. of ' Vcn1c '!'here is a 1nass of 
matter in WORK relal°ing to fret u1achines. 

Price for Shed.- J{EATHl'lET.DS.-You on1it to 
say what the scantliug of the oak posts arc. a.iso 
'vho is to nlake the shed and erect ii; for if the 
carpenter fra1ues and fits the va.rious pieces together 
at his place. it 11111st be taken to picres before roil 
can bring it a\\'ay. You like\visc 1nake no 1ne11t:ion 
of tie bea1ns, or if the "'·ood is to be \Yrought or not. 
I give belO\Y a fair price for the ditt'ere11t si7.es of 
stuff you n1ention, tu.king 111y o'vn idea. of the sixe of 
oak posts requi red. 'l'hcse prices are for siutf in 
the r ough, not planed. 'l'Jri~, I t.J1iuk, '"ill be sutli­
cient guide for your purpose. 
6 in. by 6 in. oak posts, per foot run, ls. to ls. 3d. } ;i.. 
4 in. by 4~ in. yellow deal ,, 2.~d. o-
3 in. by 41 in. ,, ,, 2cl. g 
2 in. by 4 in. ,, ,, 2d. ,.. 
- E. D. , 

Contents of Saucenans. - H OLT,O\V-\VARE.­
To find U1e contents of the part outside the clotted 
lines, n111ltiply the area of the space conta.ined 
between the dot.ted line and the outside of the 
vessel by the circ111n rere11ce of a circle passing 
through the centl'e of gravity of that space. 'l'he 
area of the space referred to \vill be very nearly 
equal to the length of the dotted line (or height of 



the VC!'S('J) ninltipJic<l by t\\'O-thirds of the breadth 
or spucu nr. centre . 'l'o tind the centre of gravity of 
the arcn, cl r :t\\' it on tl11c cnL·d or s tiff pa.per, cut it 
o n t. 1u 11l haui; it up fi·eely on n. )?in by one end. On 
t hc> !'a111e pin ha ng a. r1u1nb-hne, and 1nark its 
vosi1 ion on I ho paper. 'I hen in like mn.nner hang 
111c paµe1· up on the pin by its other end, and \vhere 
1 he p lu1nb-linc crosse" the line d 1·a\vn p1·e viously on 
t hc pa per " ·ill be t he ce n tre of gravity. 'l' he 
d istance of this point fron1 the centre of the sauce­
pan " ·i ll bC' t he rn.rlius of t he required circle. If the 
\'C'S!'('! is in c:d stcncc, yon can get its contents by 
tin<l ing the \\'Cig h t of \vnter it holds, taking the 
di1 t'c1·cncc of its \\'Cig h t " ·he n full and \vben en1pty 
in pounds, a nd d h ·id ing b y G2·37 to give the cont.ents 
in <'ubic feet, or by lll to gi ,·e tho contents in gallons. 
-1<' . (). 

El~ctrotype Copies of Printer's Type.­
Co~tf'O.-'l'hc tools required \\' ill be.: A moulding 
t·ase-'i.e., n. s ha llo \v brass pan to bold the cake of 
\vax for111in~ the n1ould- a cleun copper or iron ladle 
to n1clt the \Vax in, a s tcan1-j n.cketed pan for n1elt­
in;; the \Vax a1ul heating the inou lding case, a set of 
" building irons," a shave knife. a press capable of 
taking" fornt t'. n1011ld, and n1011ld case, and a set 
of sort-haired brushes for the black lending process. 
111 addition to these. yon \\' ill r e<1nire 1i vat for the 
electrotyping solut.ion, ti batte ry of ltirgo coils, or a 
dyna1110-elcctric n1(ichine to furnish current for the 
proccs~, a ho.cki11g tray, soldel'ing tools, planing 
machine, a ncl 11utn~· other a ppliances found ne· 
ccssi\ry in an elec'u·oty per' s 'vorkshop to finish 
the electro, noel 111ou11t it r eady for the printers. 
'l'he n1a.teri::i.ls r equired \\"ill be : Sorne bC'st yello\v 
bces,,·ax for the u1oulds. sulphate of copper for the 
electroty ping solution, pure sheet ~Opper for the 
a nodes, bc"t pl u1nbugo or blacklead for the n1ould, 
F.oldcr to "tint" the electro. stereotype metal to 
back it ' vitb. and " ·ood blocks to n1oun t the elect ros 
type h ig h ,,·hen fin ished. 'l'he type to be copied in 
th is ,,·ay must be specially set up for the purpose. 
'rile type should have a good beveli ·as s hould also 
the rules a nd lends. .;\ II rules and ea ds should be 
thick. The quads, rcglcts, a nd spaces 1nust be hig h, 
pages a nd blank spaces inust be guarded, and tlle 
forn1es locked up tig hter than for ordinary printing. 

· •r11c 11ccessuryquantity of bees,,·ax should be m elted 
by :;tean1. and poured into the prev ious ly war111ed 
n1ould i ng case fron1 a clean ladle. 'l'he filled case 
1n11s t be J;:ept le ,·el- u n til the cake of \\"ax is cool. 
'fhe forn1c n1ust be cleaned thoroughly, dried, and 
carefully blacklcaded. 1'hen the face of the type 
n1us t be placed t1·ue 'vi th tbe face of the cake o.f 
\Va.x in the 111oulding case. and the t\vo pressed 
t ogether iu the press, so as to drive the 'vax of the 
111ould into every cre,·ice of the type. When this is 
do11e, and the forme re n1oved, the mould must be 
""ell coated \Vith dry, finely po\\·dered plumbago, 
brushed \¥c>ll into every cre,·ice \Vith soft, loug­
hn.ircd brnsbes. 'l'he blacklcaded surface is then 
connected to copper s trips embedded in the n1ould, 
and placed in the electrotrping bath until it receives 
the necessary thickness of copper shell. 'J'his is re­
n1oved fro1n the n1ould, a nd placed face do'\vn wards 
in a backing tray flon.ted on IL bat.h of hot stereo 
n1ctal, '\Yh et·e it is fi r :;t tin ned " ·it h soldP.r, then 
backed ,,·ith a la yer of stereo n1etnl. 'l'he edges a1·e 
t hen trh11n1ed , and the electro nlounted in the usual 
way on type-hig h blocks of \vood. Th is is a. brief 
outlin e of the n1ethod. F or full nod i.llustra ted de­
tails of t he process, get Mr. \Vatt's book on "Electro­
] )eposition ," in \vhich eigh teen pages are de,·oted 
to the s ubject, and much other useful information 
given.-G. E. B. 

Camera Bellows.- ?lf. A. (llfaiclenltea.d).-The 
bello ,,·s can be pu1·chascd at most can1era n1a.kers. 
Son1e Orn1s rnake a. s peciali ty of s upplying camera 
nttings of a ll kinds. No specia l tools arc required 
in the p rocess. \Vhich is exc eedingly sin1ple. H. 
P a rk, 5, Station B u ildings , Acton Street, Kingsland 
!toad, L ondon, N., n1ight supply your require­
roen ts.- D. 

111.-QUESTIONS SUDMITTED TO CORRESPONDENTS. 

Printers' 011.-F. J. R. (Bursle1n) will be obliged 
for a i.toocl recipe for 1nnking Pl'inters' ink as used 
for ceraruic '/\'Ork of copper plates. 

Steel Lacquer. - J . Il. (Tylclcsley) writes :­
" \Vill any reu.der tell me of a good steel lacquer, or 
~i\·e 1ue the u.ddl'ess of anyone \Vho makes or sells 
1t1" 

Glossy Ticket Inlt.- A. II . (Oldham) w rites :­
"Can u11y corres pondent any \Vhere I cu.n get g lossy 
black ink for t icket writing ready for use 1" 

Artis ts' Ea.sel.- S. A. \.'\r . (fVallasey) 'vrites :­
.. \Viii any reade r oblige me \Vi th fnll instructions of 
the >vorking of, and bO\V to n1ukc, a neat portable 
artis ts' co.sel 1 '' 

Cotton Belting.- S. A. & Co. (Stockport) '\Vrite: 
- " \Vill any correspondent point out a.good remedy 
t o prevent i nj nry to cotton belling where the friction 
is ve ry g reat 1 '' 

Colouring Gun.- GuN \Vl·ites :- "I have s. gun, 
the bnrl'c l of \vhich hns been lllnck, but has \Vorn 
(lff. Can anyone tell me hO\V I can b lack same 1 
Al!lo if I can •blue ' t he bright parts without getting 
t.hc1n hot, a nd h o\v 7" • 

Canoe.- J. G. (S 1tn cl e1·la11d) writes:-" Would 
any }tblc reade r give rne the design of a canoe of 
sitnple m a ke, with a fe w hint.a as to its construc­
tion 1 ' ' 

Turned Balusters. - F . E. H. (Lancaster) 

' 

SHOP, ETC. 

writes:-" I shall be glad to be informed ot any 
turner who can supply n1e \vith these." 

Rope Pulleys. - T. P. S. (Tudhoe <hange) 
writes:-" \Viii any reader give me a i·ule to work 
the proportions of rope pulleys tbat are used for 
'vinding engines o.t collieries1 I want one to work 
with a \\'Ork.ing loa d of s even tons, including ropes, 
cages, and tubs. I cannot find one to suit." 

Pyrotecbny.-F. W. T. (Heath.field) writes:­
" Will any ren.der kindly intor1n me where I can 
obtain the f ollO\Ving ' "orks on Pyrotechny-a work 
by Pt·acticus, a French wo1·k by Chertier, a volume 
by Bro,vn. and one by 'l'homas Kentish 1" 

Index Rerum.-J. B. (Jlto ..4.ddress) would be 
glad to be inforn1ed how to set about making this 
article. 

JV.~UESTIONS ANSWERED BY COHRESPONDENTS. 

Lecla.nche Battery. - M. (Bishop A uclclancl) 
'\Vrites. i n reply to 0. F. ,TV, N. (Forest Gate) 1see 
page 78, Vol. Ill.):-" You can procure Leclanche 
batteries from Mr. Bowron, electrician, 93, Praed 
Street, London, from ls. and upwards." 

Books OD Coach Bullding.- COACH BUILDER 
"'rites, in ans w e1· to YOUNG WHEELER (see 
page 829, Vol. II.):-" 'l'here are the following works 
on coach building : Budd, " Carriage Suspension" 
t2s. 6d.); Philipson, "Coach Body Making" (4s. 6d.); 
Boag, " Coach Painting" (12s. 6d.) ; l\'Iattison, 
" Coach Body Making explained Geometrically and 
M echanica.Uy"-to be had of Thos. Mattison, car­
riage draughtsman, Soutbampton-Corice 10s. 6d.J ; 
Foggert, "Carriage Springs" (2s. 6a.); Philipson, 
" Carriage Suspension" (!ls. 6d.) ; Foggert, " Car ­
riage Wheels" (2s. 6d.), "Carriage Timber" (2s. 6d.); 
P hilipson, "Draught" (2~. 6d.J, which ca.n be had 
of John K emp & Uo., 46, Cannon S t reet, London:' 

L eclanche Ba.tte17..- TBE ELECTRICAL COM­
PANY (Orewkerne) write, in replJ1. to C. F. W. N. 
(Fo1·est Gate) (see pag e 78, Vol. 111.) :-"Our prices 
for Leclanche batteries a.re: No. 1, l s. 6d. ·; NQ. 2, 
2s. ; No. 3, 3s." --._;, 

Lace Frame.-W. B. (Oamberwell) writes, in 
ans\ver to MART (see pa~e l!I:, Vol. Ill.): "He must 
get a board 20 in. by 6 in.. and ~ in. thick. across 
the ends of which then fasten a piece of \vood 
2 in. by 1 in. substance, 6 in. long, the 1 in. side to 
be fastened to the board. Along the tops of each 
end piece bore a.row of boles- about tVl·elve-to take 
sniall scre\VS, to. w hich the work is fastened." 

Incubator R egulator.- H. H. S. w rites, in reply 
to \V. P. B . (Colnbrook) (see page 78, Vol. III.):­
'' 1'he difficulty of n1aking a regulator is not great, 
but \vhen such regulators as H earson's patent 
capsule can be obtained for ! Os. 2d. or so, it seems 
hardly 'vortb risking a break-down by making 
one. W. P. B. n1ay nlake one of a U tube having 
one end closed. and puttin{f a little ether at the 
closed end, and filling up 'v1th mercury, on which 
r ests a fioat 'vhich is connected with the damper." 

Turned Wood Cases.- F . C. (Liverpool) 'vrites, 
in reply to W. H. (Stirling) (see page 14, Vol. III.): 
"P. MacmuldrO\v & Co., 168, London Road, Live]# 
pool, make turn ed cases such as you require." 

Joiners' Bits. - C. A. N. (Wolverhampton) 
writes, in answer to A. A. W. (Leicester) (sP.e page 
734. Vol. II.):-" I beg to say that he can inspect or 
purchase any of the bits used by joiners at any ~ood 
t.ool shop, and also have them thoroughly explamed. 
But I would like to call a ttention to an expanding 
centre-bit which \Vas brought under my notice 
through your paper, and which is certainly the 
most clever and ingen ious little tool I ha'f'e bought 
for some time. T hey are ma.de in three sizes, viz., 
~in., ~in., and 1 in.~ and cut any bo.Je up to double 
tneir size ; so that w ith the three bits you can cut 
any sized h ole, from .h in. up to 2 in., to a. hair's­
breadth. They are sold at l s. 6d., 2s., and 3s. One 
very important thin~ about them is a small re~u­
lating screw at the side~ which prevents the sliding 
cut.ter from expanding auring the a.ct of boring. I 
wrote direct to the inventor for mine after reading 
the article in your paper, WORK-a Mr . .Anderson, 
3 Poulton Road, Seacombe, Cheshire-and I con­
sider them a va.luaple addition to my stock of 
joiners' bits." 

V.- BRIEB' A CKNOWLEDGMENTS. 
Questions b11ve boon received t rom the following C'A>rreapon­

dcnts. 11ud11nswers only awnlt ap11celn SJJOI'. u11on which there 
Is great vreee1•re :-A>l.,.TRUn PnINTRn; B. co. <Oolcheater) ; 
(I. w. V. (ll'olverlutt11pton); W. L. (No .4ddr68s): F. H. (Roehr 
dale); E. L. (lJathl: G. T . CHnllit111wool!l · J . F. (Elgin); J. F. 
(S,.11dbach); O. T. E. (SomerRat); R. J. (leomfnewl; L. U. M. 
(IlebdenDTid1111): AN ~A'l'&UR; J , C. 1Chdae1il; A. O.(Le.'cu­
ter): J. H. (lVol11erhampton) • (I. P. (Bebinoton): A. U. (Man­
chester>: BRnTtR; G. H. lNmocaatle) : ,V . .1:1'. <Penzance); 
G. ll. s. (West Kenrin(Jt01!) : G. W . W. CTllornton Heath) · T. S. 
1M <n-pcth>: W. J. B. (Deptfm•(f}: lil. B. (~nderlaJld) ; R . W. V. 
(l'anwer1oell) ; M. H. l\f. (B ttlO; H. R. L. IDtlrington): J . R. 
(Kilmallock l ; Bn"S!! (Ghugow) : B. R . ; P. 0 . 0. (Cork) ; A. G. 
(Sl1et11elctl : J . J . (K iddenn(718tM'); G. H. 8. (London, W.); A. H. 
(.l!a nrllesler) ; GA t.VA.'110; APKXj J. A. M. (London., N . JV.); 
1' A RA LLAX : J. M. (K ilmar11oc" ) • R. J. (Sht~l4l ; T . E. 
I Wa11dtworlh) : F. D. (.llargate) ; A. 'K. (Brl61ol) ; 11! . W. (Bath.I ; 
F. G. J. (D undu) ; G. F. tPai31~): F. Y. cS11nderland) ; B. a 
(Oldham) : w. Jil, G. (Preston) : V. D. cB eraford); G. ?ii. (H11ll); 
L.A. (New Y orki ; 8. W. (Watford) ; E. P. (llamPfltadl; T. K. 
( Windsort : G. L. (Jlcadlt10) .f. B. (lJt1glltonl : 0. P. (London) : 
A. S. (Yarmouth) ; A. 'L 0. :Rlcllmond.l" E. J . P. CDel!aat); R. B. 
1Ch iswi ck1: T. G. (Liverpool) ; B. E. (Nfl!llca.!tle) ; Jt. L. !Edin· 
b11r(lll ) ; A. L. 1Ma11rhestcr): s. K. CRin11ingham) : T. W. S, 
(Glas~o10) : n. B. ( ll·irmlng/1am) ; A. :&. B. l. P. tOhtshiTll); 
,V, '"· ( 1"11/ha.m, 8. II'.): R. '!'. (J>1ilsley) ; W. l\f. J,. (L<n1dnn) ; A. 
B. 1,Yott i11ol1am ) ; ,f. ll. (Dev11111111r t); J. l\I. (Jl'ttlham, 8. W.); F. 
$. (IJristnlJ; \V • .B, P.; A llKOUloAR SUllSO!:IDKB; VKBAX ; 
111USlOUB. 

'f 
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MANUALS ·aF TECHNOLOGY. · 
Edited by Prof. AYRTON, F.R.S., 

AND 

RICHARD WORMELL, D .Sc., M .A . 
THE DYEING OF TEXTILE FABRICS. By J. J. 

HUMMEL, F.C.S., Professor and Director of the Dye­
ing Department of the Yorkshire College, Leeds. 
Witlt Nu111erous Diagra11ts, Sr11enth Thousand. 5•. 

STEEL AND IRON. By WILLIAM H ENRY GREEN'· 
wooo, F.C.S., ?.f. I.111..E., &c. With 97 Diag-ratns 
from Orir1nal ~Vorking-Drawitigs. F ijtli Editio11. 5s. 

SPINNING WOOLLEN AND WORSTED. By W. S. 
BRIGHT llfcLAREN, ?r!.P. , \Vorsted Spinner. W1tk 
69 D1agrtu11s. Seco11d Edition. 4s. 6d. · 

CUTTING TOOLS. By Prof. H. R. SMITH, Pro­
fessor of Mechanical Engineering, Sir Joseph llf:ison's 
College, Birmin1?ham, Witk 14 J,'o/dinl{ Plates and 
51 Woodcuts. Tlurd Edition. 3s. 6d. 

PRACTICAL MECHANICS. By l· PERRY, M.E., 
Professor of Mechanical Engineering, Cily and Gui:d$ 
of London Technical Collegr , Finsbury. ~Vitli titu11er-
011s J llust.,,ations. Third Edition. 3s. 6d. 

DESIGN IN TEXTILE FABRICS. By T. R. ASHEN­
HURsT1 Head Master, 'l'extile Depar tment, Bradford 
Technical College. With. 10 Colo-nred Plates and io6 
Diagra111s. Third Edition. 4s. 6d. 

WATCH AND CLOCK MAKING. By D. GLA!';GOW, 
Vice-President, British Horological I nstitute. Seco11d 
Edi ti on. 4s. 6d. 

CASSELL & CoMPANV, LtMtTED, Ludgate Hill, London. 

CASSELL'S 

TECHNICAL MANUALS. 
Illustrated tkro~hot1t with. Dr1iwings and Wtw.1'ing 

Dinf:'ra1ns, bound in clotlt .• 

A l i.'lt of t l ie 16 Vo t1inie.'I p1iT>li.slied in t h is 
Series -tvill be sent post f r ee o>i a]Jplica.tio1i. 

CASSELL & COMPANY, LIMITED, Ludgate Hill, London. 

WORK 
is pttblifhed at La Belle Sauvage, Lttdg:JU Hfn, L<n•don, ...i 
9 o'clnck ei;ery ll"ednesday mon1i110 ,a11d8l101.ld be obtal11a.bl6evarJ1-
wllere tln·ouahout. the United J\i1tt1dom "'' J'rtda11 at lli4 llltUt. 

TERMS OF SUBSCRIPTION. 
s months, free by poet . . . . .. le. 8d. 
6 months, ,, .. . . .. Se. Sd. 

12 lUOll tlls. .. • • •• •• 68, 6ci. 
Postal Orders or Poet omce Ord ere 1111y11l1le 11t the Gonera) 

Poet OWce. London, to CJ.BBBLL a.nu CoatPJ.NY, Limited. 

TERMS FOR 'l'BB lNBBBTI0:-1 OF ADVKRTl8R11R!l'T8 I!I' '11.lCB 
W llBK LY ll!SUI<. £ a. d. 

One PAge • - • • - - I 2 O O 
Ha.It Page - - • • • 6 10 u 
Q11arter Pago - • - • S 12 6 
Eighth of & Page - • - • • - 1 17 .s 
One-Sixteenth of & Page · • • - • - 1 u 0 
In Column, per inch • • • - o 10 o 

Small prepaid Advertlsemente, aucb as Sltu~tl.ons W11n1eJ 
and Exchange, Twenty 'Vorde or Iese, One Slnlltng, and One 
Penny per Word extra if over Twenty. AI.L OTHY.R Advl'r­
tlsements in Sale and Exchange Column are charged One 
Shilling per Line C&vera!fing ei11lit wordel. 

.1'1'on1inent Po1it 107!'I or u ae~• of immfona, 
b11 apecw 1irra1111tme11t. 

••• AdvertlsernAnte should rcnch the omce fourteen 
days in &dvance ot the date of lasue. 

SALE .AND EXCHANGE. 
Victor Cycle Co., Grimsby, seU Mail Cart \Vhecls. [ 7 R 

Who's Lunt?-Why, the Best Man for Joiners' Tools, 
of "'arranted quality. Send stamp for our Seventh Edition 
Reduced Pri.:e List.-LuNT, Tool Merchant, 297, Hack­
ney Road, London, E. [9 R 

Twelve Full-Size Fretwork Designs, 7d. and 
rs. id,, free. Forty smaller Designs1 7d., free. Catalo,gue 
of miniatures,6d.-1.'AVLl)R's Fr~tworkeries, Blackpool.[15 R 

. Picture Moulds.- 15 to 25 per cent. saved. Send 
for wholesale list, one stamp.-De:NT's, l1nporters, Tam­
worth. [6 R 

In Reply to Letters about Treadle Saw •. our 
Patent Saw cuts 5 in. of lignum by foot power. On View, 
100, Houndsclitch, London. Send for circular.-BR1TANNIA 
Co., Toolmakers, Colchester. [2 s 

Lettering and Sign-Writing made Easy.­
Also full-size diae:rams tor markinJ out eight alphabets, 
only is. - F. CoULTHARD1 Darlington Street, Bath. 
N ote.-100 Decorators' Stencils (6o large sheets), 25. 6d. 

Fret, Carving, and Repo~sse ~atterna.-
100 of either, full-s1zc, is.; 300 Turning Designs, ts. ; -400 
small Ste.ncils, is.; 500 Shields, Monoitrams, &c., t s. , post· 
age free.-F. CouLTHARD, Darlington Street, Bath (J&te 
Bournemouth). [rs 

Send Four StamlJS for our Month!~ Regi!tc~, con: 
taining 3,000 entries oC Second-hand Engines,. Eng1ne~rs 
and Amateurs' 1'ools, to BRITANNIA Co., Engineers, Col­
chester; or call at 100, Houndsditch, London. 

Electrical Apparatus, Galvanometers, Dynamos, · 
Motors Castings, &c. Lists for s1amp.- ATXJNSON, 137, 
Stamfo~d Road Handsworth, Birmingham. [17 R. ' . . 

' 
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