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INDUCTION MACHINE •. 

DY G. W. LUl1MIS P ATTERSON. 

• 

G 

,{ 
t 
• I .... - '- ..... _ • • 

\ ,. 
11 
1, 

-. -·-· 

-·---- ~ -

-

L 
M ~ 
I 

• 

[ P RICE ONE PENNY. 

Fig. 2.-Cheap and Simple Electrical 
Induction Machine : aide view. 
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• • • Fol' R rfci'CIICC3 to L cttC7'8 
set jvot (lj pugt:. 
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Pig. L- Cbenp and Simple Electrical Induction Machine; 
front vie\V. 

T H E construction 
and action of this 
machine is based on 
the fact (discovered 
in li53 by John Can­
t on) that when an 
electrified body i.!; 
brought near :m in· 
suluted conductor it 
causes an electricn.l 
separation to take 
place on that con­
ductor. This action 
i:S called electrical 
induction. An ex­
periment to illustrote 
th is action cn.n be 
mado by rubbing a. 
glnl's or ebonite 1·od 
with o. silk or cotton 
handkerchief, and 
bringing it near to 
nn insnfatcd conduc­
tor, such ns n metal 
pcnci l-ease sus­
pended by a. silk 
thrcnd. T he ends of 
th~ conductor will 
then be found to 
attract such light 
bodies a.s feathe rs, 
chatr, or bits of pa­
per ; nnd if small 
balls of elder-pith or 
cork be hung to tho 
ends, they will be 
repelled. It will b(\ 
found th1tt the middle 
portion of the con­
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ductor s:ives no sign ~ ~ <----------- ---· -2! .-- ---· -- -----> 
of electnfication, ntHL j ---·---.::.---------- --.:. ·- ·---- ·- ·------- F-:::p;:.::~-
thnt the electricity I L ____ _...,...-...., t-~-:z: 
on the opposite ends ~ o 
are of ditl'orent sign:~, et· 
that uea.rest the ex­
cited glass rod being 
nego.tivo, and thnt on 
the opposite end 
positive. It will thus 
be seen thnt o. posi­
tively charged body 
induces negnti"e 
electricity on the 
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~ JSc. s.- Plan or Machine 
end of the conductor nearest t o it, IUld 
positive electricity on the farthest end of 
the conductor. If the giRSs rod be taken 
away, all signs of electricity on the con­
ductor will cease, while the gloss rod will 
have lost some of its electricity. The 
quantity of the two cb!Lrges induced on 
the conductor depends on the amount of 
charge on the rOd (a. h!ghly charged rod 

Ftr.t.- Xaboguy Boaaea : fllllaile--0, ContJ.nua­
tion ot Fig. • .at a b. Fig. G.-Sector (tur 
111e). 

r u seen from above. 

I 
nxrrtllUl' IS TO I, ITl'ltRS. 

A,~..llout.lo 01""' T'IMr : o. n, Au t•JI'""; o, c. Alii'' ,cr.''fretl 
tAl Due; n, Uuo• ur l l fto•hlth• ; 11, K. 1'11ll1 •) 1 ; 1'. 1', ~uh"l"\11)' 

0 ~~ 0 1 O, :Wa huiiiiDY nr I>IH1nlll' Oru~h·hnhll•ri; 11 0 11. 
-• • UWI QII)IAII Ur uclru<~ ; 1,11 Uru•ll~•; J 1J 1 CuudU CIIJtl: 

• 

• • 

' . 

nuaauou oro t..,-ana-.:ontinlltd. 

1to Jt, Tln.roll Seotora: t., r.. 1labosnnr or Bhonllr COmb­
~u\der:J ~llectln~r-conlb I Deulal••rt : !t, 1<1 urau Ballt at 
a::~.. 4nccora; o, 8l\{Jidlo t or Puh.,•; I' I Oruk 

• 

• 

( 

• 



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

r - • 
• 

• 

574 A CHEAP AND SIMPLE ELECTRiCAL f N.DUCTION MACHINE. [Work-Notri• ~liiiQ, 

producing n greater inductive effect than a 
le&~ highly chu.rged one}, upon the distance 
of tho rod from the conductor, and upon 
tho tmb~>tanco throus.h which the charge 
actR. For i n::sto.ucc, 1f a. sheet of glass be 
iutroducccl hctwecn the glass rod and the 
t.:ondtu·tur it will be found that a greater 
umonnt of electricity is induced in the con­
tluctor. All these phenomena must be 
<·onsidcrcd in tho construction of an induc­
tive clcctricn.l machine. lf the glass plates 
of the wncbino be very thick, or 1f the glass 
he of bad qunlity, or if tJ1cy be placed at a 
grcntcr distnn<'o than ~ in. apart, the elec­
tri•·al effect will be very much diminished, 
if not nltogcther stoppetl. 
De.~,·riJJtion of . tlte Jlfachine.-This ma­

chine conJist:i oi two circular plntes of thin 
wimlow-glo.s~, varnished with shellac varnish, 
n.nd mounted upon a fixed metallic spindle 
in such n. wny that they can be rotated in 
opposite dia·cctions at 11 smaJl distance apart. 
'fo each pinto is attached sixteen sectors 
of tinfoil or t hin brass nt regular distances 
npart, n.nd to the centres of each plate is 
cemented n hollow mahognny or ebonite 
boss, upon which is turned a small pulley. 
Thc!!c arc tlriven round by larger pulleys 
(fixed on to a Rpindle revolving in the lower 
pn.rt of tho frnmework) by means of cords, 
one of which is crossed to get the necessary 
difforcnco of rotation. Two curved metal 
rods, hnving smo.ll wire brushes soldered 
on to t ho ends are fitted on to the ends of 
tho tixcd ~pindle. These brushes are capable 
of revolving round the spindle, and o.re best 
plnccd at about 45° from the 1 horizon­
tnl tlinmctcr of the plates. These brushes 
momcntn.rily touch two sectors on the 
Nnmc di:amotcr of eo.ch plate as it revolves. 
Uln~s in!iulnting rods, to which collecting 
combs nnd conductors are fitte~,. are fixed 
into tho bMe of the muchine. '1'he points 
of thc~e combs o.re directed towards and 
nlong the horizontal diameter of the plates. 
To the combs are fitted two brass or copper 
rod!!, termina.tin~ in balls, whose distance 
npnrt cnn be vnncd at will. 

A ction. of tlte ... lfacldne.-The action of 
the mnchino mo.y be briefly described ns 
follows :- 'l'be glass plates, revolving at a 
high speed in opposite directions, are elec­
tl'i li l1d by fa·iction with the air or some 
si111i lnr cnu::~t'. This gives o.n initial charge 
to tlat; Rl'ctors--:-som? positi \'ely, and others 
nl':;nt 1 vl'ly. It while the front plate is 
rc,·olvin~ from left to ri~bt the sector on 
1 he bnl'k pinto,· situated at about 450 
fnlln t ho horizontal diameter, and on the 
loft of tho plates, be charged positively 
<•ppositc to this sector there will be a secto: 
(Ill ~he fi'Ont pinto aoing from left tO right. 
. \~ tt pnsses under tlte wire brush the posi­
t ivcly clcct.rified sector opposite. n.nd on the 
hnck lllate, causes ~n electric~} sepa.rot~on 
to Ul; ~~ plnce on •.t. a.ttr;~c~1ng nego.t1ve 
elcct.a·t<·tt.y, nnd repellmg postttve electricity 
throu~h t.ho brush and metallic rod to the 
ot•po::;ttc sector on the same diameter. As 
n 1 the s~ctors on tho top of the front plate 
pnss ~In~ brush they receive a negative 
ck'<'trtc dta\rge. nnd as they go o\·er from 
lt'ft to ri~ht they influence tlie ~ctors on 
the back plt\te o.s they pass under the brush 
nt ~h.o bnoit, n:nd cause them to receive a 
p~~at.tvo olcc~nc charge. The same action 
wtll. nc~esst\l'lly tn.ke place on the bottom 
Jlt'r.t.tons of ~he plates. As a result of these 
a\l'twns, pos1~ive electricity is brought oV'er 
t~ the ll,ft. ~ttle.of both plates, while nega~ 
tl\·o olcl't.t·actty 1s brought over to the right. 
If tho ft'l'llt rod and brushes are revolved so 
t h:\t t hl'y nre placed on the sam6 diameter 
o..-; the brushes on the back, (Uld the brushes 

on the ~k o.re revolved so that they are 
on the same diameter as the front brushes 
were, the effects are reversed-that is, in­
stead of positive electricity being brought 
over to the left, it is brought over to the 
right, a.nd negative electricity to the left. 
The combs collect the electricity from en.ch 
side of the plates, and conduct it to the 
external circuit throu~h the brass balls. 
This machine is analogous to a shunt 
dynamo, in tba.t it excites itself best when 
tlie external circuit is open, for if the combs 
and conductors be removed the machine 
still continues working, and begins to glow 
all over with brush discharges. 

Const1'1tction of MaclLine.-To construct 
this machine two mahogany bosses are 
required of the shape and :;ize shown in 
drawing (F, Fig. 4). They have~ in. or t in. 
holes through their centres, ana must be 
turned very true. Two circular plates of 
thin window-glass-8 in. diameter-are 
required. These should be of even thick­
ness throughout, for ii one side of a plate is 
thicker it will also be heavier, and when 
revolved at a high speed the heavier side 
will tend to fly off, causing vibration and 
most probably breakage of the plate. 
Before purchasing the plates it is best to 
get a few samples of glass, and test each 
by rubbing with silk and bringing near to 
b1ts of paper or any light substance, and 
selecting the f{lass which appears to be ex­
cited tne eastest, and which attracts the 
paper the strongest. These :plates usuaJly 
have holes bored thro~h thetr centres, but 
os glass boring is a d1fficult operation to 
inexperienced persons, I would recommend 
that they be mounted on the following 
me~od'- by following which no boles are 
requirea :-On a sheet of paper or thin 
cardboard describe a circle ba.vmg the same 
diaQleter as the plates. A smaller circle is 
described from the same centre, having the 
same diameter as the bosses. A glass plate 
is put on to the paper so that the edges of 
plate coincide wtth the outside circle, and 
the face of one of the bosses being covered 
with glue or similar cement, it is placed on 
to the plate so that the edges coincide with 
the outside of the smaller circle. It should 
then be sently pressed, and the cement re­
moved w1th a wet sponge. The plate should 
then be removedr and put aside until dry. 
The same operat10n is gone through with 
the second plate. On to the centre of the 
ba.ck of one of the plates (A) a cardboard 
washer a bout .;..,; inch thick should be 
glued, to keep tlie plates the necessary dis­
tance apart. While the plates are drying 
the base (D) and supports (B) should be 
constructed. These are made of 1 in . 
mo.hoga.ny or pine. The dimensions of 
the Da.se are 12 in. by 6 in. The sup­
ports (B) are 2 in. at base, tapering to 
1 in. at top by 10 in. in length. '!'hey 
are to be glued and screwed on to two 
slips (o) of _mahosa:ny or pine- 1 in. by 
1 10. by 8 10.-which are screwed on to 
the base (D). The holes for the boss (F) 
and pulley spindles should be quite parallel, 
and are best done bf clamping the supports 
together and drilling them. The large 
pulleys (E) are of mah.ogany or pine, 4~ 
10. diameter and t in. in thickness. After 
being roughly turned to size, they should 
be glued the correct distance apart on 
to the S{>indle (o), which is t in. square 
by 7 in. m length, of mahogany or other 
hard wood. and put between lathe centres 
and turned to correct sUe. The spindle is 
turned circular for 1 in. from one end 
and 2 in. from the other end. To this 
end a crank and handle is fitted, as shown 

(Figs. 1, 2, and 3, P). One of the support& 
should be permanently fixed with ac~ 
and glued on to the base ; the other should 
be loose, to allow of adjusting the plates. If 
the glass plates have holes bOred m c:eDt%1 
a. ..fa in. or -t in. spindle will have to 
through the plates and 
plates are mounted in the~~ 
mend, two short spit;tdles should be used. 
One should be fitted mto each support, and 
should project al ,out one inch on the outshle 
of support, and about two inches on the m· su 
of support, and they should be a · 
On to the projecting ends of the spiDdltl 
brush-holder (G) of mahogany or eboni~ 
should be fitted. These ar11 to carry the 
n'eut!alising rods and brus!les (I)iwhich are 
of l 10. brass or copper w1re, so dered into 
short pieces of brass tube (H), so as to re­
volve stittly. On to the ends of the rods 
ar~ soldered small brush~ made of very 
thin copper, or brass foil or wire. Th~ 
collecting-comb insulators (M) are of t in. 
glass tube. On to one end of each tut>e a.. 
brass, ebonite, or mahogany comb-holder 
(L} is fitted, and the other end of the tubes. 
should be cemented into holes bored in the 
base. The combs (I) are of t in. brass 
or copper wire, shaped as in drawing, with 
common pins soldered on to the ends. 
Holes are drilled in the comb-holders (L), 
into which the combs fit tightly. The con­
ductors (J), which are of fn in. brass or 
copper rod, should fit into bores drilled into. 
the top of comb-holders (L). They should 
make electrical connection with the comb­
holder, and should terminate in brass balls. 
(N}-one about i in., the other about t. in .• 
diameter. The base, supports, and pUlleys 
bein& put together, the glass plates should 
now oe varnished with thin shellac varnieb. 
which is made by dissolving orange or 
button shellac in methylated spirit. The 
plates beforo being varnished must be 
heated before a lire, which is best done by 
holding the pla.to on a bit o£ thick wire, and 
revolving it by gently striking it with the 
finger, or, if the frame of the machine is not 
polished, the plate mo.y be mounted and 
driven round by means of the h..'l.ndle. The 
plate must not be allowed to get very bot; 
1t should be just bot enough to allow the 
back of the finger being placed against it 
H should then be removed from th.e fire~ 
and if it has been heated on a bit o{ wire it 
should be monnted in the frame. A large 
camel-hair brush should then be dipped into 
the thin shellac varnish and applied to the 
plate, which .should be rapidly revolved by 
means of the handle and pulleys. Both 
plates should be varnished until they ap­
pear of a pale yellow colour: If ~he varn~sh 
has a milky appearance while bemg applied 
it shows that the plate is not hot enough. 
and therefore it should be heated again. I 
would advise that a few trials be made on a 
piece of glass until the necessary experience 
and skill are gained, it being a difficult matter 
to varnish properly. After the plates are 
varnished the tinfoil sectors should be 
fixed on to them at regular distances a~t. 
This is done by means of a template, wbieh 
can be made by taking the card Used for 
firing the bosses on to the plates, and draw­
ing a circle i in. inside the outside circle, and 
another about 1 in. from the second. The 
second circle is divided into sixteen part., 
and the sectors are drown full size, as sboWD 
(Fig. I). The sectors are made by cuttingA.r. 
card into shapes shown full size in Fig. 6. 
strip of thin tinfoil, rather larger than the 
full-sizesector, is folded up into sixteen fol~ 
and the shape being placed on to the tinfoal. 
the required number of sectors are cut OG' 
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~~ once by cutting round the shape with 
sharp scissors. The plates are then put on 
to the template, and the sectors are stuck 
on with gum or other cement, as shown 
(Fjg. 1). The plates on drying should be 
waShed to get rid of any gum which may 
remain, and t lley can then be mounted on 
to the frame. which should be polished or 
varnished. The }Jlates should be adjusted 
until quite para llel by moving the loose 
s upp<>rt about until the right position is 
found. when t~e support should be fixed 
into the base w1th brass screws. The plates 
should revolve about +,; in. apart. One or 
two Leyden jars should 'be connected to the 
combs to g~t the best effect from the 
machine. These are made of thin ~t}ass 
jars, or large t est tubes coated outside o and 

1nside with thin tinfoi l or brouze powder 
cemented on to the glass with gum. The 
metallic coating should reach to about 
4 in. of the t op of jars. A large cork, 
or cover of maho~any soahd in melted 

~ 
~ffin. wax, shoula. be fitted on to the top 
of the Jar, and a. t m . brass rod, t erminat ­

. ing in a brass ball sh ould be pa.:sed through 

I until the end of the rod touches the bottom 

1 of the jar. If one jar is used it must be 
insulated from the earth by means of a 

1 large glass plate ; if t wo j ars are used they 
need not be insulated, but both the outer 

' coatings should be connected by a strip of 
tinfoil, and the inside coatings connecttd to 
the separate conductors. It is Lest to va.r­
nish the tops of the jars in the same manner 
as the plates were varnished , to prevent any 
loss of electricity. The frame sh ould be 

· either varnished or polished, and should be 
free from sharp corners or poin t.-. In start­
ing the machme, it is best to keep t he 
conductors apart until the ma1·hinc excites 
itself. The conductors can then Le brou,ht 

$-
together until the spark pa!!ses. 

0 

1 
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I PARAFFIN LA:UPS. 

BY THOMASO. 

I PATTIBN FOR BASE OP' S T&."'D-H .\SDLE-SLTDING 

PJEOE-.SET-SOBEWS-MAKlN(~ STAND-RESER­

vom-TUB.E POR B OTTOll SLIDING PtEO.E­

FunSHL'IG OFF END3-FlNISHL'\G or I.AMP­

LA.cQOEBING AND F INISH1XG BASE. 

WE will start on the pattern for the base 
of the stand. From Fig. 5 and the sec­
tion Fig. 6 all dimensions can be got. The 
measurements of Fig. 5 a re · taken before 
bevel! in~ the edges, and the section is taken 
at A n, Fig. 5. I made my pattern of. pine 
cutting it out first as shown by the dotted 

Lin~~ on the section, and then gluing and 
na1hng on the flanges of the shape, also 
shown by the dotted lines. The two 
could then be bevelled off at one operation. 
The semicircular part of the flange I cut 
out with a. fret saw, and Levelled with a 
sharp penknife. If you have a fret-sawing 
machine with a tilting table, there is no 
difficulty ; but do not bevel the outside 
until it IS in position. The ring x in Figs. 
5 and 6 I cut out of a piece of i in. walnut, 
such as is sold for lfretwork, and then 
rounded it with a penknife and file very 
gingerly. The centre-piece c (_l.'igs. 5 and 6) 
was also bevelled with a knife, and glued on 
after the hole underneath it had been made 
and bevelled. Be sure and see that the 
pattern sta.nda flat and does not " wobble,'' 
or you will have trouble with the casting. 
Of course, I am going on the assumption 
tha~ you are in the same position as myself 
-v1z .• latheless. 

The next pattern will be for the handle, 
ahown full size at J:t"ig. 7. I cut my pattern 

• • 

p A~AFFIN LAMPS • 
. 

out of a solid pi f b 
way. and one whl~hetha eec:; but an easi~r 
other patterns of a. f...,~ I smceto.dop~ed m 
1 · t . A"'Eiue na ure 18 by 

g ulnmg ) wo pieces of fretwood (say t in 
w~ ut t,ogether, the grain of one . . 
bemg at rtght angles to that of th ~hce 
Trace the outline of the handle on the opiee:~ 
of. wood thus prepared, and saw it to sha e 

Wlt\h frebt sa\v. Small pieces of soft woEd 
can en e glued on each side to form the 

firo~nhd partff.. at the bottom, and the whole 
ms ed o • 
';J.'he next J?Sttern is for the sliding piece 8 

g'Ig._l, P· 480), shown full size in Figs. 8 and 9. 

t ~glit .be made .of · P,ine, with the grain 
rnnnmg 10 the direction of its greatest 
length. Tbe radius of the curved part is of 
course, half the diameter of the shade what­
ever tha:t may be, plus the thickness' of the 
br~s run ' su~p~rting the shade ( -7 in.). 
As lll~tra~ed, It lS for a 71- in. shade. Yetter 
have It a. little larger than otherwise. 
9~e ,!IlOre pattern is required (Fig. 10). 

ThlsiSsimplyfivepiecesofwood "skewered" 
and. secw:ed with a. touch of glue. N umbe;s 
1. to 5 gtve the respective shapes of the 
~I~c~s. and th;e . numbers correspond. 
Divided where mdicated by the arrows 
y~m get th.e two set-screw~ the lower sliding 
J?Iece T (Fig. 1, p. 480), and two other pieces 
for a nut and a washer. 

Smooth all the patterns, and give them 
t wo or three coats of varnish mnde with 
methylated S,Pirit. and orange shellac crushed 
up fine. ThiS will take a day or two to dis­
solve, and must be stirred frequently. Go 
over .th~ patterns with fine sand-paper after 
varmshmg. 

The price charged me for a casting of the 

Pra.ttern of the_base (weighing 3lbs.) was 7~d. 
l'he remainder of the castings (brass) cost 
about 6d. It saves trouble, when the cast­
ings are small and various to take a rough 
sketch of each with you when you go to get 
them. The founder can then see at once 
what the pattern is like. 

H aving got the castings,·you can start on 
the stand. Take the Y'o_ in. square brass 
wire, which is for the upnght, and cut it 17 
in. long. It is best to get it a little louger 
than you adually want, . as the ends are 
~enerally mangled in the cutting. Straighten 
1t carefully, using a. mallet. A hammer can 
be used if something is kept between it and 
the brass to pre,•ent indenting. File ~ in. 
of each end round, and cut a -1 in. screw­
thread on them. A screw-plate will be 
wanted for the set-screws, n in. being about 
the size for them. Drill and tap the iron 
base to fit the upright. Drill and tap the 
square piece cast on the "skewer," to form 
the nut z (.Fig. 6), and file up, bevel, drill, 
and slightly countersink the octagonal piece 
for the washer w (Fig. 6). Drill and tap the 
handle to fit the other end of the upright, 

and then file it up. It bein~ screwed on the 
upright will render this eas1er. If the end 
of tlie upright should . project through the 
handle, file it even. File up the top sliding 
piece, and drill and s~u.a.re the hole with a 
square file, where indicated by the dotted 
lines in Fig. 8, to fit the u__pright easily, and 
drill and tap the hole for the set-screw where 
shown. If you have to get the screw-threads 
cut for :you have them done before finish­
ing up the metal, and let the man drill the 
necessary holes for the screws. Now take 
the !t in. by .fe in. flat wire, and bend it 
with your fi.n~s into a ring large enough 
to take the run of the shaae easily, and 

rivet (copper rivets) or screw the ends to 
the sliding piece as shown. If you taper 
the holes for the rivets slightly, you Will 
be able to file tho endt -eft' ifush. Before 

• 
• 

.I • 

• 
• 
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Tl\'etmg1 see that the ring touches nil round 
when lntd. on a flat sudat:e, or the shnde will 
chatter wtth e.ve!y movement in the room. 

Tho :eservotr 1s the next thiug to be made. 
T~vo p1eces of tl~e :5heet Lras.-; sLnpcd like 
Fig. n .. are l'el)lll l'~d. TJIC diagram showR 
the radu of the Circles. The d istance o( 
the centres <?f thl? circles one from another 
must be got m t lus mn.tlller :- Ten1pornrily 
fit. the stand together (a bcJ -key is JU.:St the 
thing for tiqhtening the nut und~.:r the hn se) 
and put tne sbaJe in position. The~ 
measure from the centre of the upri, ht to 
the centre ? f. the op~ning in the top ~f tbo 
~bade. Thts 1s the d1stance requir·cd. It il'­
tmportant that t he chimney should come in 
the centre of the ::>had e. Leca use if it t ouches, 
~ne ot: the oth er will most likely crack. 
The ptece for the bottom is to bo l in. 
smaller all round than the top. Lny Lhc 
bottom on the tor., and mark round it" ith 
a sha~p point .. 'I bis HIO.I'k is for a guide in 
soldenog the stdes on. The larger of Lhl· 
two holes in the top must be large enouorh 
f?r the screw collo.r of the bumer to nee(l a 
!tttle coaxing to get it in. Al!ow it to pro­
Ject through about -?u in., and then solder iL 
Before soldering, see thnt when the burner 
is screwed in the milled beau of the winder 
comes to the side, so that i t can be con. 
veniently turned by the ri~ht hand. '£be 
other hole in the top (whtch must come 
exactly over that in the bottom) is to talte 
the tube holding the bottom slidinrr piece 
The tube can be bou9ht at the met..-3 ware~ 
h ouse or made out ot the sheet brass about 
~ in. long. When in posit ion i t shon'ld pro­
Ject through tho bottom ahout ~ in., and 
about 1 in. above the top. !:ioluct· the joint 
(a lap one) very carefully, a..s yon will not be 

able ~~et at ~t if i t should leak. The part 
of the JOlll which shows a. Love the top of the 
cistern should a lone be filed even. Drill and 
square the hole in the bottom sliding piece, 
file it up roughly, slip it in the top of th~ 
tube until it (the t ube) is about 1\r in. above 
it, and then solder it: using a very hot iron 
Keep the iron on the solder until the brass i:s 
thoroughly hot, and the solder keeps mcltetl 
for a second or two after takin~ the iron 
away1 and you will ~et a strong Join. The 
join m the tube will most likely want re- · 
solderio~ after this. " 'ith a centre-punch 
tlint th<: tube in tl1ree or four plnces round 
tl1e sliding piece, in the same manner as 
the hmss ferrules a re fastened on tool 
ha.udl<:s. This will securely hold the sliding 
piece in ea. e the soltlcr has not united the 
parts properly. File the top of the tube· 
level, and fit the set-screw on the side oppo­
site to the· join in the tube. These set­
screws (Fig. 10) should be notched round 
the edge with a file after the thread is cut-­
that is, if they a re not turned o.nd milled. 
You can now cut the holes in the top a-ad 
bottom of the cistern the right size for the 
tube. In cutting holes in sheet metal I 
always use a fine fret saw, to prevent the 
metal buckling. The piece to form the sides 
is 3 in. wide. 'fhe length you get by 
measurin~ round the bottom piece of the 
cistern w1th a stdp of paper, allowing i in. 
or so extra. See that the edge.::. a re straight 
and square, then mark the middle j bend it 
to something near t he shape, and putting it 
upon the under side of the top ptece, with 
the centre mark in the middle of wha t \vill . 
be the front of the lamp, solder it to the line 
you marked, leaving about 3 in. of each end 
unsoldered for the present. Be careful thnt 
the sides are at right angles to the top, a.s 
they are rather apt to get a twist. 

Most people tin brass before soldering. I 
am uot one of the "most people." With a. . 

' 
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HIVES Al'/D OTHER APIARIAN A,PPLJANCES. [W on-NoYem\er 22,-

hot iron and killed a.citl I never have any undone again. A very little force is suffi- ' the ~s. .The varnish I have menw...t 
di lticulty in making n. strong job of any cient. for the patterns makes very good~­
hrn. s-work of a reasonable size. The lamp can now be finished off. Polish With a camel-hair brush varniSh the shi.a. 

l>ut the tube can ying the bottom sliding np the reservoir first with emery-cloth or holder, top sliding piece, set-screw ~ 
piece in position, and then just slip the fine sand-paper, and then with (say) Bath handle, and the little washer at the hoU!ii 
bottom of the cistern in place, and try it on ; brick, bein~ careful to rub in Gne direction, of the upright. This being only a 

the T square will tell you-and that the \ This is all the cistern wants, as the paraffin top of the p moving them about 11111 
::.bade-holder, when fastened in poaition, will keep the brass bright if it is rubbed thest.PAmylookhadgoneoB: Theres~-
does not o,·erbang one side of the quite satisfactory. Before .. 
iron base more than the other. It quering, see that the article~ • can be regulated by filing a lit tle free from dirt and nng:er·[ "" .... ~ 
otl' thtl side of the ~quare hole in The base I finished by 
the sliding piece opposite to the some powder colour (dark 
~et-screw ; but do not do thia until green looks well) with 
you are sure that the fault does and painting it over. WhiBD 
not lay with the upright. It may I ~ve it two or three coe.ta of 
have got a twist. sptrit varnish and stood i~ 

Having got n.ll even, secure the the back to the fire, to harden 
tube with a couple of dots of varnish until it wa.s as hot u I 
solder on the out:::itle, just to bold could bear stan~~ on my 
it in position while it is being pro- The result was eq to Japan,II!J, 
perly soldered (you can scrape them what is of more importance,~ 
nff after), and then solder it iu does not affect it. AToid JkW. 
firmly, the ends of the sides being wick black ; paraffin will briiiJ it left unsoltlered rendering it easier. Fig . 10 - Pattern !or Set-screws, etc. (full size). all off 'vherever it touches. ADJ 
lf the end of the bit is cun·ed with n. • ornamentation in the way of lines, ... 
hammer while hot, it will also as' i t. should be put on before the last COil of 

The ends can now be finished. Trim varni~h . 
them down, an equal amount off eal'lt. Wht>n the base is oold, qnick:lv ~~~ 
until the two <'dgea will meet in t h\.• the edges with the varnish (liqwd ~ 
eentre of t ltc ba~.:k of would be better), IDi 
the reserYoir, at right stand the whole cell-
angles to the top. cern on a piece ol 
Finish ::;olderin~ them, green baize (I Ulli 
and then solaer thl} blnck clothl. 
join inside, makin;! c tbe varnish or 
t1he1f solll~r ~-ow nbolH ~-- · - __ __ _ Q __ , '. .. . 8 hard,d cu~hthe 
1a. nn lUl' u O!l l\ \c! 1 U : --- 1 roun mt a 

side of it. Cut a. piec~ c 1 ;=-· knife, and the 
of the sheet brass, 3 in. is fini bed. 
by ~ in., coat it thicklf,' ::=..:1 When - .. --· on one ~ ide with so - .:: =~ chimney oft', lleri put some killed ~------------~ of it by the 
ncic on it and the join, : ~-------- -----' part down bJ 
lny the soldered side : Fig . a.-Top Sliding hece - ner, or it clown on the join, and . ( full size). P.g. T.- S:andle (ftlllais~~ off abort at 
pre$ a hot soldering --Jf-· o.\... , ,. When 'ft'il 
tron on it-the hotter · : ~ . , / .. -+-.... lamp auo: 
the better. The solder : : . \ / / · : \ of the 
between wi ll melt, and : . (~:~ , 1 : +._ 1 under ~-
the join be as strong : 1 ' +' · / \ \ : J latter vuv 
as if it was lapped. ---~--- ! .. / \ ..... ..+_..., tended to ::-iolder carefully down · : haH 
tl 'd f th t . Fig. 5.-Pln.n or Ba se. . l e SI Ci 0 e S rtp, 81ft ft 
~llup ~he crack out- Fig.ll.- Topand Eotiom o!Ct.nena: ~ l:Hde wtth solder, and woold 1111 
f!.O over e...-ery doubt­
fu l place, especially 
whore there appears 
to be only a thin film · 
of soluer, and then 
solder the bottom in. Pig. &.- Section or Base at AB, 
~bout ~ in. from the Fig. 6. r-, 
t-llge. The bottom · l l 
~houhl slip in easily and fit well. If ! l 
force has to be wed to get it in. the reser\"oir 1 

1 1 ;r; : 
wi ll get bent out of shape. The end of the .!.~ ! !.: l 
t ube wlll, or should, project ~lightly beyond I : 
it.. Cut a piece of the ·beet bmss ; in the : l 
tmddle cut a square hole to fit the upright · '"-.J ' a;l ip it on, screw the cistern in position, and Fig. 9·-To?.SUding Piece, aide vie-w (tun me). 
sol~er ~he piece over the bottom of the tube. with the duster after filling. Fine-file tbo 
Thts wtll t'ake a good deal of the strain off u-eright in the direction of its len~h, polish 
the set-screw, and prevent it marking the mth fine emery-cloth, and burm.sh. As it 
upright to a great extent. It is best to file comes from the shop it is fairly smooth, 
n little otf the side~ of the square holes though dirty. Scrapmg with a steel scraper 
w~ere .the set-screws are, and then insert a prerious to burnishrng is a nfer andqu.icker 
th10 ptece of sheet metal, bent as shown in method for amateur than filing. The up­
Figs. 8 and 9. These pieces cannot come right should be finished before it is fin&lly 
out .unles_, the part~ are taken right off the screwed into the base care beio~ taken that 
!J vrtg_ht, an~ they prevent the screw marking the vice doe not n~ark it. Bumjsh the 
tt. There .m no need to screw UP. the set- handle, top .sliding piece, and outside of set­
screws as if they were never gomg to be I screws. Polish the shade· holder, and burnish 

• 

have just said. is rather 
ful, except as a meana to 
open to the maker *o 
handle shown, if he 

IDVES .UD 

WAX EXTUCIOU Tal IIDY" 
GD8ua .. DtaMID• 

WAX ertracton follow 
a natural aequenee, 
as indispeDMble to th~ 
A good deal of extndiDa 
very simple ap~~; for 
satisfied for a Iooa a• 



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

• 

...hi.ch ~made thus: An ordinary milk . E xtractor It· , ....... -· ·t 
' th tin . f f th . wn'b ~ of a bo f l 

grainer. w1 he. mre peht wg or .e ! ~th a sloping tC\p lik; a d k. :hi ~rn~~ not lined. -strip~ of wC\Vd tacknl ae"nin~t ta·~ 

bottom, was boug t for eJg tpenre. It IS IS glazed with a doubl hi ~ ~ ~.:u wp ends would do. The t 1av is to d (1 

sbnost eight inches ac~ and ha.s sloping I is seen in Fi;c? 5 Th c . e.ss o.f gla~ as slightly forward so that the w:u: w:u~·r~ 

sides a couple of inch~ high. ~ sauce_pao ! ~ considerabi\":lmt the . dfha.n.swu_s m~y into th7 rece\)tacle placed in front 'ror iL 

~ ~ then borrowed m the ki~chen mto • ~ig. 1 will malie a Te ~ _ . >e gnen In The stn~ which support it ";u be rlaceJ 

which the lower part of the S!rawer would f ticablesizt Tiz. len•!th 11. ~~tul and Pt:"<l<'- about .hali-way ur the ends. Over the tro 

fit, and be supported b;r the run round the h eight at kc£ 1 :,e u;_ :0 m.·[ bre~dt.h,_l~ m.: ~ere 1;$ a sie>e o tinned wire nett in!!', bouna 
~~ 'Water was put m_ t~e sauce~~ the ~~ should be made 0f,ed ~!ndan~ ~-U: It · ~th tm, on "illch the eo~~ to ~c;•n>ertro 

sttamer o"er, the -combs m the ::.tmmer, preferably Tellow pine. 3 d .t u.a~d~ ll!to ~are placed. This steYe tsa quarter 

aud the s:1ucepan ro"er fitted the top of the 
1 

well to do-retail it -ogeth u 1 tn wo N ~ mch from the tray, supportM with 

strainer. . I The bott{"lm should be ~r at e c-orners. . ~tnps of tin standing edgeways a<.'ro.'S it. ] 

The whole was then pot on the range, at the ·oint or e}~ gt"OOt"OO and t'?ngued ' aL'-0 haTe the tinned edges turned up for & 

where the water was broug.ht to the boil · the wood. Jit w~nld ~~mad; .of one ptece of I quarter of an inch, so as to catch the com\: 

. steam rose ~rough the strain~r, and mclted ; line the whole $trncf::· 1t?lthro':ement. ~o j and preTent it from slipping oft: 

_ the vu, wh1ch ~sed through to the water r would en~ure its bein .. f h:n Th tin, whicll ; The bo~ to catch the wu underneath is 

• underneath. Jeavm~ any dirt. or refn..--e in the ' si.sts of a frume of ~ To 1~ 1 . e. t~p con~ j as long as will fit between the tray sup­

strainer. When all the w:u: was extracted, 1 ticed to~ther at th; c · ~ 10
• stn mor- 1 ports, and may be as wide as the e:rtractor 

ihe water was poured into a basin, and ; take th; r>}as .. ', th~ re~~~b~ ~1 ~ba:ed .to j or ~Y less "-idth. . It is made of tin "itl~ 
r ~ ~m~ "' m. X t m. ' a wired top, and ~ of course, water and 
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• i .Fig. 6 .• 

· Jig. L-lol&r E:rtractor. Fig. 2.- Foot of Stan.d for SOlar Ext::-actor. Fig. l.-ReTo~ti!lg Top, f : trng ~!l Foot of stand. Fig. t.- Washer and Screw to 

-;:~----... 

~ IOCWe Top of Stand to Foot. Fig. 6.- llode of glazing Top of Solar Exlla~..or-G, Glass. Fig. t:.-Section of the Ge.r.nerExtractor-B. Boilu· 

r 1, a.mer; C, Comb Basket; A, D, Pipes. l'ig. 7.-Xode of cutting" Cyl!ndiical !'op of Bailer. ' 

the wax, when cool, was fottnd in a cake on The glass is t{) be {!laced in a. bedding 0! ".u-tight. Care should be taken tllat the 

top. soft putty-a Tery thin coat-then;:~ strip t thud wax will all flow into the receptacle 

. 'This is "ery s.ii?pl_e and inel.~OSi\"e, :md in. x ! in. is to be tacked to the frame cl03e 1 placed !or it,and not fiowot"er its ends where 

18 on the same prmc1ple as the lTerster Ex- np to the gla..'S ; tlle other gln .. "S is then to 1t is not waqted. 

~tor, e:s:cept that, in the latter, the " ·n.x be pnt in a ~imilar bedding of putty, and A convement stand for this er...raetor is 

18 not brought into contact with boilina another strip tacked on over all The shown in Figs. 2. 3.. 4.. To make Fig.~ get 

W&!er. o object is to ha>e the glass air-tight in tlle two ~:rs of wood 2 f~ long by 2 in. square. 

The 8?lar E.rtractor takes the palm for frame, and this can easily be secUred by a. and >e them t0ocrether in the mtddle.. 

the quality of the mu extracted by it. It judicious use of putty or white lead. The Now get a.nother piece 15 in. long by 3 in. 

ean be used onlr- in the summer when the frame may cow be attached to the box sqnare,and rounJ tlle uppe.rendforadistance 

IUD is hot, but then it works of itself, and by means of a Nnple ofliin!!e~~ at the hac~ of about 3 in. to H in. diameter; then cut 

costs !\Othing. and two hooks in front ;}11 keep it down the lowet part t.o fit over the junction of the 

It ~ a well-known physical fact that close. cro..<:S pi~ and affix it to them with one 

~lass I~ a trap for ~eat-that is, it lets it in, A tin shelf is now to be m~e, th~ l~ngth long spike driY~n from ~ndern~th, .and 

lint "''.11 not ~et 1t out ~~in. To be more of the insid~ and approochmg. \ntbm it? S?me smaller natls at the ~1des, ha':Jng 1t at 

t.nct, 1t perm1ts of the pa...c;sage of luminous inch or so of the front. Three s1des of th1s ~ nght angles to. the cross )Heces.. Fig. 3 may 

rays of heat, but not of opaque. The direct 1 shelf, or rather tray, are to be turned up an I n~ be t~en m band; 1t m!lY be _any con· 

I'IJ~ of the s~m are luminous, but those inch, and the corners to get a. t?uch of veruen.t SJ~ and. ah?u.t 3. m. th1ck. ~e 

which are radiat~ from a comparati>cly solder. Supports are now to be affixed to !llost lDl}>(?rtant ltem m 1ts .con~trn~tl?n 

~ull substance are opaque. For instance, the in~ide to :mpp<lrt the tray. If the box 15. the bonng of the hole. which ts H . l:l. 

1n a greenhouse, '\\"e find the heat >erv is line,l ,nth tin. the~e supports would take diameter, and should be e.:tactl_r at n ght 

mneh n10~e oppress.i>e than in the hotteit the form of piece~ <'f tin solde!et.i against angles to the upper surface. I t 15 ronnter­

place. out~~de.. the end..'. and turned up at n gl.tt angl~ su~k on top~ so that t he wa.sh~~ and sc~w 

ThiS pnnc1pl~ is utilised in the Solar like L iron. If, howe>er, the extractor I~ • (fig. 4) '\nU be f!u~h, or, u anything, 
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c;nmewhat lower than the surfn.co of the wood. 
'\'hen the entire stand is together, the ox­
t ractor can be at tached to it by means 
of four screws pa,:;si ng 11 pwn rd l'> ·i Ftto the 
bottom. 'The ohjed of the revolving part 
i::1, I need scn.reelr sur, to cnn.blo the glass 
top to be turned; so as to catch the direct 
rays of the sun. 

1 now turn to the Gor::;tcr Extractor, of 
which a section is gi ,·en in Fig. G. 

It cousists of fnur parts : 1, the boiler; ~. 
~he steamer; 3, the comb bnsket : J , the 
cover, or Lid. Of all tin work I dislike most 
the making of co>ers. It is hard to dish 
them to a nice cun·e without ~pecial tools 
and blocks ; and, consertuently, I usually buy 
a saucepan coYer for a few penc:e at the 
ironmonger's, and make the other parts of 
any piece of apparatus to suit the cover. 
, 'upposi n~. then, that the cover is 10 in. 
acro3s. r , .... boiler and steamer will be the . 
sa.me sue. 

The former can fir5t be taken in hand. 
It woulJ be adYi:3aLle to make it of copper, 
as it would be then far more lasting. If 
howe,·er, tin is used, on no account should 
acid be employed as a flux for the solder, 
as it would soon eat its way through the 
p~ate.-.: . 

The boiler may vary much in height, but 
5 in., shown in :Fig. 6, will suit very well. 
The pipe A requires a word of explana­
tion. It3 object is to allow the height Q{ 
the water in the boiler to be seen without 
taking off the steamer, which would be an 
awkward thing to do often. 

This pipe would be about an inch in 
diameter, and have a cork or metal cap to 
cover the top. Instead of it a U-shaped 
piece of tin could be soldered over the 
hole in the boiler, and would be equally 
d iicacinus. 

The steamer is of tbe same external dia­
meter as the boiler. The bottom is in the 
fo rm (Jf a cone, of which a pattern is given 
in Fig. 7, and a rim of doubled tin is affixed 
t') the lo,,•er edge, small enough to fit into 
the boiler. It is made just in the same 
manner as an ordinary veqetable steamer, 
which will be a good guiae in its manu­
facture. The apex of the coned bottom has 
a hole cut out of it, the edge i~ sliahtly 
turned up, and a li in. tin tube, 6 in. iong, 
is soldered firmly to it. Another tube, D, is 
solrlered into the side, as low down as pos­
Riblc, f>O that it will drain out all the con­
tent .. ~ of the steamer. 

The cornh ba."'ket is made of perforated 
tin, one hundred holes to the incht which 
<;an J,e procured from .M~;!ili rn. A boo~t(· 9, 
M:ercLantn' Quay, Dublin, at one Hhllmg 
a !ih~;tJ mea."'unng 20 in. ..< l 4 in. The 
r:ylindrtcnl }'art, !~t in. dia.111eter a.nd 7 in. 
},igh, co.n fir~t he made. 

It mny be nece~cmry to give a rule for 
cuttiu .~ out the material for making hollow 
cylind er~:~ swh as this: Multiply the dia­
IIICter IJy :J}. and add what m requil'ed 
~o. tna~e the joint. I£ a pla.in ovcrla.pping 
.Jl)lnt ts used, add tho amount of lap ; 
but if o. hooked joint, such ll8 I rccom­
,·oend, is m~ed, three timos tho length of 
the turned over parts ahould be added, 
uRunlly nbout ~ in. 

In the pt·oRcnt case, a strip of perforated 
tin, 2!H in. x 71 in.,~ will form the cylinder, 
the cxtro. width bemg ~i in. for tho wiring 
on top, and ~ in. to make tho joint at the 
l1ottum. 

The conical bottom of the basket hn.s the 
!'lame !)lope n.c; that of the steamer; the same 
r,attern will do for both, except that the 
radius of the basket pattern may be~ in. 
less. A perfomted tin tube, aimilur to that 

in steamer, but :} in. larger, is fixed in the 
centre of the comb basket ; but, while the 
tu he in steamer is open at both ends, that in 
the basket is clol'>ed on top with a piece of 
plain tin - the cover of a coffee canister does 
ea pi tally. 

Three legs made of doubled tin are sol­
dered, equidistant from each olber, to the 
lower edges of the comb basket, so as to 
keep the bottom an inch from that of the 
stl'amcr. In Fig. 6 I have drawn the 
three parts separated from each other, 
bnt thl·y would fit down into place in actual 
use. 

To use this extractor, water is plar.ed 
in t.he boiler, which is then placed on the 
range or on a fire; the combs are sma.shed 
up and pnt in the comb basket, which is 
put into place, and the cover fits over all, 
anrl keeps in the steam. Presently, when 
the water begins to boil, the steam pn.sses 
up through the centre tube of the steamer, 
hits aga inst the closed top of the basket 
tube, nnd is disseminated through the corn bs, 
which it soon reduces to a fluid state. The 
wax and condensed steam run through the 
tube D i.nto a vessel placed for their recep­
tion, while the dirt and refuse. remain in tlie 
comb basket. · ·~-

The bo.sket can be cleaned by a liberal 
application of hot water in which washing 
soda has been dissolved, and the point of a 
brush will take out any stubborn pieces of 
dirt. 

I may here say that all pieces of ap­
paratus should be kept scrupulously clea.n ; 
honey, like paint, can most easily be got 
rid of when fresh. 

THE lUECHANICAL PROCESSES OF 
SCULPTURE. 

BY 1\IARK :MALL'ETT. 

lie ~J?on his back, or b 
reclinmg position that :b so seated in a 
thrown well backward e head can be 
Means m';lSt be taken to s on a CUshion. 
pla~ter golDg beyond the r~vent the liquid 
whtch cannot well ex mntsof the lllaak 
the roots of the hair- ;hndf further than t~ 
and a li~tle way bene~th ~her~b~ of the eall, 
have. drfferent ways of d . b: Moulders 
0ne 1s by twistinrr towel;ng t 18 i an ensv 
and well tucking them . round the fact, 
\\'batever hair comes wi~hfn°~b to~he skin. 
as the eyebrows and eyelashes c undarr. 
do, has to be plaRtered down with~t need! 
any loose hair will become emb dui!~ap; for 
~oulcl, and when that is remo e e .1n the 
hkely be pulled out. Sollp is b:~~~vf~~ veh~· 
purpose tbo.n the grease used b t 1.1 

moulders, us the latter is liable to s~rt:D!e 
the. natura~ heat . of the plnster evolv~ 
dunng settmg. These preparations h 
be car~fully attended to, but they n~ould 
b~ te.dJOus, unless the subject is a man~~~ 
a hatry face. The soapinrr down of beard, 
moustache, and whiske~s so tl.·t 
t 1. h · h 11 ' ua 00 s. ragg tng atr s a be left, must need.~ t.'lke 

time; a~d the flattening down of these 
masses will so change the appearance of the 
face that the ca~t fro~ such a subject will 
rarely seem qrute satisfactory. The eyes · 
and. mouth have,~£ course, to be kept closed 
durmg the operation, and breathing has to · 
be provided for through the nostrils. Quills 
or reeds are often placed in ~hem, but expert. 
moulders prefer to keep arr passages open 
by the use of the spatula alone. A very : 
little olive oil should be rubbed over th& 
k. • s 10. . 
It is well to mix the inner mould with:. 

slightly warm water ; this is not only fot .. 'A 
the comfort of the subject, but because. t,~.· 
application of cold p~ter to the fa~>Ja .. 
likely to cause such an m voluntary motitd; · 
of the muscles as might injure the work. . · .~ 

From the moment that the first sw\ r!..·· 
oF plaster is applied till the ~ould is tborou2llr , 

set which may be ten IDlnUte$ more Or f~ •, 
th~ subject must n~t .stir a~y ~ne of h18 • 
facial muscle~ , afte~ 1t 1s set till1ts !Smo~ ~ 
he will remam motionless of ~ec~ty, 1 for • 
will probably grow somewhat ~patteD~ . 
the sensation of being cased m plQ.Bter ~ . 

CASTING FROM N A.TUl~E lN PLASTER 
PARIS. 

WASTR MOULDING F ROM NATURE- MOULDING THE 
FACE AND OTHER PARTS OF THE HUMAN 
FIGURE- TAKING A 1\IA.SK AFTER DEATH­
CASTING ANIMALS, LEAVES, FllOIT, ETC. 

MoULDING from nature is a branch of the 
art exceedingly useful to the modeller and 
carver. It gives him an absolute fac-simile 
of nature's handiwork, always fruitful in 
suggestions, and invaluable for reference : 
whilst to others who are no artists it olfers 
an interesting and pleasing pursuit. There 
are many persons who have no turn for 
modelling or carving, but who would like to 
know how to take a successful cast of the 
face or even of the hand of a friend. 

Both these thin~, and particularly the 
Jattet·, may be eas1ly done by anyone who 
ha1-1 lenmt from our form er nrt.iclcs bow 
r)laatet· ~hould be mixed, and moulds formed 
n.nd chip porl off. 'l'he difficulties, if such 
they rnny bo called, of moulding from the 
living fnco, lio ehieHy in pro\'iding for 
lJreathing during the l)poration, n.nd in rleal­
in~ with the bo.ir. In ctwting the mask of o. 
wotno.n or a boy, the latter difficulty scarcely 
pro8onts itself, o.nd the novice shoulrl therl'­
fore first try his hand on ono of thes~. 
Thore is another difficulty, perhapEI, but tlus 
rests rather with tl1e po1·son mou~dcd from 
than with the moulder, and thnt IS that he 
or she mo.)' find it hnrd to keep pm·fectly 
still ; this, however, hM to be rlone, for ~ny 
movement of the rnnsclos of the fnce drmng 
the setting of the pla.ster wilt probably ruin 
the whole business. 

The person to be moulder! from-. the 
subject, as we may cull him- ::>hould etther 

scarcely an agreeable one. . · 
For the sake of making the op~ration ~ 

short as possible, some moulde~tread th~ ' 
making an inner n:nd outer mo rh-rm i.t·& 
mould in one thickness ~nly. . 19 e04. • 
point for the exercise of private {h~ ~ · · 
but if all things are, as they 0 little • 
properly prepared b~forehat}d, :ery rting 
time need be lost m making v~ellc& 
between the two layers, and the con Id :,Ut 
and safety of the iu~er ~~~bredth:¥ime for 
not fail to be appreCiate \·en wn ~the · 
chipping out com~s. For fe;s fo ro&ke the . 
writer would a-h\,ays pre Id -: 
orthodox di ,•ision ~n the mou · have taken. l 

'l'he operator will, ?f c~u~~k no more ~ 
due car~ t~, inclu4,e In JIB In mouldiDI ~ 
than wlll leave . eas { farther ~ban ~ 
from flesh. be c~n, ~~t~:;J ~igid SllbstlJI~' J 
when dealmg Wlth a fl h'will yield. .~~· 
like marble, because a~s bone and ~ ~ 
he must remember th il . For i~tilDOBI .. 
will not give waa hi::~~ to behi ·*~~ 
should he .elxtfien d those members s ~ ~»'~4 
ears, be wil . n leaving. :He m.us this 1 
to prevent 1t. ~1'01!1 t a.s anY erro~-~n rt to 
carefu.l on thls pmn ~ much d~sco~o to • 
direct\Ot;t wouldd c~~bably oblJgS b.iJD 
his sub.Ject·, an . inter· 
breo.k his mould. • i11 be likelY. to u!d, 

Otherwise, nothing w va.l of the IJlO 
£ere with the easy rem.o , . - • . • 

. . 
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TBE MECHANICAL PROCESSES OF SCULPTURE. 579 

unless it may be that 
certain small hairs 
will become embedded 
in it, and tbis it will 
scarcely be possible 
altogether to a~oid. 
These may cause some 
triAing .delay, as they 
will hpeeithertogive 
way or to be pulled up; 
and this may cause 
some slight pam to the 
subject. Though the 
mould when removed 

8 
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--------1 _,..-- - ................. 

... 
Pig. 30.- K ould !or the 

entire Foot. 

will look dean, the 
proper washing with 
soo:p and water ought 
not to be neglected, for 

---- ~, ......... .,._.. _______ _. ---
f ------------· 

trimmed and key· 
holed, and upon it the 
two·r!flrt mould for 
the upper portions of 
the foot formed as be­
fore. In Fig. 30, such 
a mould i!l ReE!n in 
section ; .\ being the 
part enclosing t he 
front, n that enclosin~ 
tile heel, and c, that 
enclosing the sole . 
The tray will be taken 
to pieces before chip­
ping out the cast. 

without it mould and 
oeastwill not part so well 

In a mask cast from nature the eyes, of 
<:ourse, appear closed. Anyone who has the 
skill can, of course, with some little labour 
show the. eyes, .and if he chooses build up 
the remamder of the head and bust in 
plaster. Yet a bust ~o treated is rarely 
.satisfactory; it looks what it is-a make­
shift. If he can mooel well enough to do 
this, he will be 'riser to model 'the entire 
bust in the regular manner in clay, using his 
mask as an authority ; and in any case the 
be~t line to take with the m:lSk is to mount 
!ton~ ~oard co'\'ered with velvet, and keep 
It as lt L'J. 

Casts are occasionally taken from all parts 
<>f the human figure. From arms and le;!S 
the moulding is very simple, and the re.•mlt 
genemlly satisractory. There is UIOrc- tiiffi­
.culty in moulding the "tor-=o " (that is iu 
plain English the trunk), since iu the act of 
breathing the chest is constautly ~xpanding 
anJ contracting. That eneq;t!tic, aud, if a 
man's own opinion be sufficicut to t!Stablish 
his claim to genius, that highly o-ifted 
. painter, Benjo.min Hobert Haydon, beio~ 
.gre!ltly charmed with the fi ndy developea 
torso of a ne!!l'o model, wade an attempt to 
mould it. He did this without taking the 
necessities of rer:.piration into accow1t. T he 
i'E:$ult was that the plaster setting, the chest 
wa:; unable to e:s:pand, and the fellow was all 
but suffocated. It was only by breaking 

-the mould to pieces that H uydon restored to 
h im the use of his lungs. Some more 
cautious moulder must have done the work 
with greater success, for the writer bad for 
some years a. cast of this man in his 
modelling room, complete in every part 
<!xcept the head. 

The band i~ an easy and interesting 
member to cast. Indi,·iduality and charac­
t er are to be seen in it : the hands of a.n 
intimate friend often Eeem almost as well 
known to us as his face. Hence a. cast of 
the hand is frequently a really valuable 
m emento. As such, more than one side is 
rarely required to be seen, and the work of 
m oulding is then particularly simple. 

The hand may be laid, palm downwa.rda, 
on s. tO\Tel, the towel being so tucked be­
neath it as to fill up. a ll hollows; or perha._ps 
we may proceed w1th even less trouble by 
providing a soft villow on which to lay the 
hand, for the pil-
low will so ac­
commodate itsel r 
as to fill up all 
spaces. A towel 
can be rolled 
round the wrist 
at the point to 
which 1t is in­
tended to carry 
the mould. The 

c 
Taking 3: mask 

after death tS not n 
cheerrul but still not 
a difficult task. The 

subiecl v.ill ta.k. e the moulding of a. hand . rigid features can no 
f OJ longer rum the work by any in>olun-
ar more patiently than that of h is face, tary mo>ement, there is no occasion 
a~d the operator can therefore proceed more for undue haste when the subject can 
leisurely. fee! no impr. tience, and for tbo breatbin~ 

When the mould is set, the whole hand, whtch has c-~:·ased there is no more need 
l!lould and all, can be turned over, and any to make ]>rovi:'iun. It is well to stop the 
little tongues of plaster which may have nos.trils with plugs of oilcrl cotton-wool, 
run beneath, pared away; the mould can wluch can be pulled out afterwards. In 
then be eaSed where necessary so as to other matters the prOC6S$ is the same as 
release the fin~rs. casting a mask from the lire, Lut, except 

If the hand lS wanted in the round so as as re~ards de:aling with the hair, ,vithout 
to show both sid~s of it, the lab~ur is its difficulties. 
greater, because the mould must be made If a posthumous bust i~ required, a mask 
in two pieces. The first half of the moald taken arter death is a most valuable aid to 
can be made on a pillow as before, the hand the mooeUer. The soft parts-the features 
then turned over, and the mould trimmed - may, and probably will, have changed 
where n~cessary, including the boring of much, but the great landmarks of form will 
key-holes along its edges. The second half remain unchanged, so that from them the 
can then be formed upon it, just as in cast- exact proportions can be faithfully repro­
ing from a clay mooel in the round. Or duced, and photographc; will enable him to 
perhaps a better way, because it permits restore what is altered or lost. Where no 
of dividing the hand more equally, is to bust is needed the mask will form a melan ­
bury one hAlf of the hand in sand, to mould choly but most precious memento of the 
the exposed half, and then to proceed as lost one . 
before. When rubbing oil over a hand or Among the lower living creatures, bird~ 
foot previous to moulding, it is well to be and furry animals are for obYious reasons 
particular in ayplying it round the nails. not well suit ed to the purpoi'cs of the 

The mould .. or & foot of which only the plaster moulder ; but fi shes, snake~, lizard~, 

upper part is to be shown needs to be made frogs, and all such li ke naked beings, suit 
in two portions, a front a.nd a heel, the t'vo him admirably. With these t here is no . 
meeting at the proje<:tion of the ankle. A difficulty beyond the mere troub!e of pack­
towel can be arranged to prevent the plaster ing, and this, so far as the '"riter·s experience 
from the first made part of the mould going goes, is most readily done with sand. On 
too far though a.n t5xpert moulder will this tbe creature can best be arrauged for 
make the division with his spatuln. merel.v. moulding in a single piece should that be 
But sometimes a cast of the entire foot, m all that is required ; or if the entire animal 
a standing attitude, and in the form ~ it is '"anted in the round, one half can be 
assumes when weight is thrown upon it, huried in the sand, the exposed part mo'!lded 
may be wanted .for practical purpo::t ' · first, and the other afterwards. The a.mmala 
There are some persons, curious in t l11.: nwst easily dealt with are fishes and snakes ; 
matter of their boots, who make a poiut ' mc.re skill and patience being needed to 
of J>lacing o. cast from one of their feet in lllt'uld reptiles with feet. 
the hands of their bootmaker; and it must Casts from l'uch objects are. much ap­
be owned that they show wisdum in so preciated by those interested ID n?-tural 
doing. To make such a cast it is well to history ; and are of very ~rre:lt s~rv1ce to 
knock together a shallow wooden tray, of persons engaged in the decoratJ. ~e arts, 
length and breadth sufficient to receive the wood and stone carvers more partlcular\y. 
foot, and into this to pour plaster to a To these art workmen cas~ from 'egetable 
depth of three-quarters of an inch. On forms are also of servtce-from leaves 
this, as soon as 1t is set, to place the foot, especially. 
and to pour on more plaster, so as t o encose We ma.y almost venture to say that. no 
all the sole and so much above as will lea>e one has ever b~en a~le fully to a.pprec1ate 
with it. The edges of this have to be the beauty wh1ch hes m those ~ommon 

A. 

B 

Fig. 31.-Elastlo Moulding. 

• 
• 

leaves wh1chgrow 
around us who 
ha.s not cast them 
or seen them cast 
in plaster. Look­
ing at leaves in 
our ordinary care­
less mR.nnerh we 
take little eed 
of their curious 
ser rations, o f 

- • 
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' 

• 
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• 
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s8o CLOCK CLEANING AND REPAIRING. [Work-Xovcmbcr 22, 18:10. 

their intricate 'Veinings and markings of 
thei r delicate curvatures. Their colour 
·wd partial transparency do something 
to,~ards hiding these things from us. But 
when we ~>ee them emerging from the 
mould in the new, pure, white plaster, 
their marvellous workmanship forces itself 
upon our notice. The a.bsolt;1t~ fidelity wi_th 
which this opaf}ne and bnlhant matenal 
reproduces all, even the most minute detail, 
:.lt.:lirrbts and astoniRhes us-or if it does not, 
we ~ust indeed be dead to all sense of 
admiration. 

The way to reproduce a leaf in its beauty 
is not to pres.'i it down flat, or to lay it on a 
1Joard, so that the weight of the plaster 
poured upon it will flatten it: we must 
preserve 1ts natnral curves. If we lay it 
upon the tablE! we shall see that it is any­
thing but flat, and that it re~ts only on three 
or four pointR. 'WIHl.t we have to do is to 
pack sand under it as it lies, so a.'i to give it 
a solid bed ; we mny then pour on onr 
pl~ter. A ·leaf needs no oiling, nod wil~ 
after the completion of the mould, readily 
come away, though a little easing is sure 
to be needed at the edges where the plaster 
may have overlapped them, e.~peeially if 
tlu:!y are decplr serrated. Probably the 
Led of sand wil have extended beyond the 
leaf on all sides, and some of it will adhere 
to the mould ; it is not desirable to scrape 
thill off; if left, it will, after the cast has 
been made, ha seen to form a roughened 
haekground to the leaf, which will decidedly 
atlcl to its effect, and set off its delicate 
modelling. 

Groups and arrangements of l eave~, 
admirable for decorative purposes, may 
be formed hy the moulder if he has ta!'te 
and jurlgmeut ; and by judicious packing 
ha will find little difficulty in casting fruits, 
berries, etc., in the same way. 

CLOCK CLEA~ING ~~D REPAJRI~G. 
BY A.. PRACTICAL HA.ND. 

--..o--
Turs paper, let me say, is on my favonri te 
work, for before I went to the trade

1 
at tbe 

n~e of twelve, I made a wooden clocK, with 
wire pinions and thick tin 'scape wberl, a 
piece of steel !egging spring for pallets, 
wooden rod pen­
dulum, and bell­
puLl ornament for 
ball. It went well 
for years ; but 
think of the time I 
Still, it was a la­
bour of love ; and 
when I look back 
at the age of 
forty-nine, I think 
of it as giving me 
the most genuine 
pleasure of all my 
work. · 

We read of 
Robert Fergu.son, 
the Scotch philo-
sopher, in his 
youthful days ns 
~ shepherd, mak­
mg a wooden 
clock and also a 
watch, after see­
ing one a/lfriend 

0 
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• 
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Fig. L - Grnnutatt.er'a Chiming Clock. 18th Century. 
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o.llowed him to examine. · He 
made the spring of whalebone 
nnd spiral or lu:lir:o~r,ring of tll~ 
Rnme materinl. l'hi~ watch 
went, so the book says, hut I 
think only when it was carried. 

Fig. 2.- Tbirty-hour Clock : Dial removed­
A, Small Wheel on Axis o! D (Pig. Sl ; B, 
Hour Hand Wheel; C, Lever. Fig. 3.- Front 
Plate otr- D, Main Wheel ; E, Wheel turning 
Escape Wheel F ; G, Pallets ; H, Large 
Wheel: I, Warn1Dg Wheel; J, Pin Wheel; 
K, fly Wheel ; L, Top Lever; M, Hammer. 

• 

Knowing wlu~t n difficult thin~ the cscapc­
lllcnt nloue .18 to make, hy tho!ie scr.·1w, 
l'E!\"Cn y~nrs tn the go01_l old tlay!i, the state~ 
mcnt w1ll not be bchevcu l,y tJ,0 ,c wh" 
uuJ<:r.:. tallll a watch ; exaggeration:; in .:.ur·h 
ca.~es are often made. 

I ne:xt ~onstrncted a clcpsydru or water­
clock, ~"Inch told the hom~ and quarter.'i 
o~1ly w!th one ~1nnd.. I made a tin cylinder 
eight mches 1n diameter with divi<~1, ., 
i u:-:ide-t welve er1ual. placed on the sic 1 ,J 
~ small perforated bole same size au<.l p ' ce 
111 eac~1-ccmented on the end, and · ed 
wuter 111 one compartment, o rul ,. .. lhe 
hole 1 in~crted water at. Tll·ll on the axi~ 
at one s1de I fixed a small reel. wound 011 

my cord, atthrhed a weight rather heavict 
tlran the water, and set the r11ld ]~:wd nt 
tl 1e h11Ur, and so the wate~· tOiru nr· n~.;ed tr 
slnwly pa!->s into the n~xt compartluent. lt 
went nil right, except tim<:kcc,,int!, doin~ 
it under the hour. But on rcnme that L 
mu~t ; so I cut from the w<:igllt layers of 
lead unti l it went a.~ ncn r time as au oltl 
verge might do, a f ew minult.~ either wny. 
Jt wasa novelty for one thirteen years old: 
],ut winter come ; alas ! it ccnl'cd to work. 
We did not know of ~lyccrinc in llJO:-e day, , 
else it might have been o,·cr<·IHIH'. To \\iwl 
it up, I hncl to turn the wlllllc affair, to coil 
up the cord on spool, reset ha11d, und olf 

• agam. 
\\"hen I hcgan work in cnrncst as niL 

a 1 '),rcu tice, T constructed an nrigi nal alarum 
to waken myself- at six in thoJo:c days-to :;" 
to work. On the case of clock in my room I 
placed a pin to nearly touth the chain hold 
111g ·weight driving this clork : I m:uked 
cha.in at this pin nt ten o'clock. and !'.'1\\. 

" ·l1ere it wns at ;u;, a.m. }:uw ( attached 
a cnrd :lllrl honk over a nnllt·y on the side of 
wall n little fron1 the cluck, nud further on 
11<:ar lllY ltcd 1 fixed n WO(lU<' II fr:1111 e with t\\ 1) 

eyelet j,ins, nncl the other ('nd of ~-urd with a 
wire to ;!O between the cyt'lct~ u• tbo e tw{)-

l,in;;;, and from tlr.is sl i di~1g pin I attac~etl 
•Y wire loop n noll'Y caru:-.tcr of large SIZe. 

Now, to set it, I 1,asscd ]'in t 11 rough one 
loop. tl1 en put wire loop of cauister on, and 
}lnl'sed tll rouf{h the other loop. At ten. I 
hooked on the ]tin part on rlork chnw. 
and wl1cn !iA5 came it was drawn tight and 
out of loop ; down came noisy cnnister and 

I 

arou.o,ccl me at 
onre. Hather 
c·lum!;y, lmt effec· 
ti VC f Ul' a. boy of 
fi ftc'cn. If a little 
sooner or later te> 
Led than ten, I 
hooked on t() 
chain a little 
higher or lower~ 
it was easily reck­
oned. Next was 
a chiming clock; 
but I must lea,·e 
the description for 
the end of tb~e 
papers,whe~IwtU 
also descnbe a 
mysterious clock, 
transparent di~ 
and an electnc 
alarum which . I 
mnde as they mlJ 
no ddubt interest. 
man1 readers. 

Well. now to buslD~·J;:lr 
know of the ~ Klllg ed t~ 
who had candles m~rk d 
show the hours ~ d1:;td:;n 
sand-glass hours Y1~ went 
to the time when c 

1 • • ~ 
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without pendulums, having n.n escape 
wheel on the top, with teeth like the old 
verge, and pallets same ; and instead of 
balance rim, a hairspring had two weights 

. so placed a.t angles on smnll arms that one 
~ ·was at rest when the oLher wn.s raised ready 

to a:;:ai~ recei\·e its impulse-ti~ekeep!ng 
very m<.hlferent : one ma.y be seen m mot1on 

r now at South Kensington. But when Galileo 
1 invented the pendulum, from observing a. 
1 swinging chandelier in the cathedral, clocks 
~ then began to bo of use· as accurate time-
1 keepers, and sundials wont into the realms 
• of antiquity. Every fonn and style of clock 

imo.gii1able have been constructed since that 
, - grand invention, even to those which will 
l run one hundred days by once winding ; 

they are partly after the plan of the common 
~ roasting·.Jnck, several revolutions both ways 
i occur before two te~th of tho 'scape wheel 
f pass onward. Tbo clock nearest perpetual 
i motion is in a church in the south of 
l Eoglnnd : the large weight in one week goes 
t down the interior portion of the steeple, and 
1 when nea rly at the bottom it rests upon a. 
1 lever which turns on a water tap, passing 

water into a small turbine water-wheel. 
1 This winds up the clock, and when nearly at 
, the top by n connecting rod turns the tap 
• back antl waits another week. I kuow of 
I nothins nearer perpetual motion (of ani' 
r service) than that. '£he electric clock I 

would like to tell you of, but I must not 
take up fUJther space. 

• 

Grandjntlu1·'s Clo.:/;.-I will now give direc­
tionsfordeaningnnd rcpa.iringa gro.ndfather's 
clock. with a sketch of ono in my possession, 
date 1788, ancient carving on the hentl, clnor, 
.IJedestal, etc., which is vet·y much admired iu 
this l11.tter part of the nineteenth century: n. 30-
hour grandfather's clock, with dial rernm·ed 
(see Fi~. 2); with front pln.te oti' (see Fig. 3}. 

In F1g. 2 A is the smnll wheel fixed ou to 
the axis o/ ln.r~est wheel, upon which the 
chain acts ; tlus turns n onco round in 
twelve hours, crurying one hnnd. On this 
wheel is riveted the pointed toot.hed wheel 
which lifts the lever c, settin~ free the 
strikin~ part of tbe clock (Kee Fi:;. 3), anrl 
causes 1t to give warning to soon strike the 
hour. This is tloue by lifting L out of its 
resting-pln.ce on the rim of wheel r, o.nd allows 
the wheel J to nearly revolve once round. In 
putting to;;ether this is the only difficulty nn 
amateur na.s to contend wi th, by not re­
fitting so as to give sufficient warning, or 
when doing so partly raising the hammer, 
thereby causing it to strike first blow in a 
hurry. This is a. tell-tnlo that an amateur 
has been at work. 

Tho rcfixing of the chain will be a little 
difficult, but not so if you will jot down on a. 
piece of paper how it passes over and under 
(see Fig. 3). 011e part from weight pulley 
goes over large wheel left-hand side ·and 
down to small lend circle ; the other coil of 
chain pMses from fulley to left side of large 
striking pnrt whee (this ho.s a ratchet upon 
it), and pnsses over and down to amnlllead 
circle; you will see now it will·wind all up 
tbnt is required by one outside coil right­
band aide. The pull of the weight is equal 
on both going and striking parts. I have 
beard it argued by men who ought to have 
known hetter thnt each received full weight. 
It is ensi ly proved not to be so by attaching 
the weight br hook to o. single chain, as the 
ticking is tw1ce as vigorous. 

The main 'vheel D turns E, which turns J' 
the escape wheel, giving impul::Je to pallets o, 
whose crutch is moving the pendulum. I 
once remember an old country woma.n who 
~ad come five miles to get pendulum made 
ngbt, for it wns the only pat·t that would 

not go; scarcely credible, but it is nev~rthc­
less true, not more than four ycnrs ago c1ther. 

Next we have the chain turning large 
wheel H, which turns warning whcul I, aud 
this turns J , the pin wheel, which has n pin 
fixed so that it rests upon the lever ; when 
wnrning is complete, this wheel tums tly 
wheel K, which completes the Jot, except nt 
the back of plate, where there is a wheel with 
twelve indents set a.t various di:itnnccs to 
allow the a.rm of the lever inside to be hcltl 
np until the number is struck. 'l'h is wheel is 
turned slowly by n. small wheel which is 
fixed upon axle of wheel B · it cannot be 
seen until count wheel is to.fcen otf. Th is 
small wheel is often liable to be lost, as it is 
only put on to the squnre end of largo 
wheel axle, and in drn.win~ this wheel out 
in taking asunder, the slllnll wheel drops 
unnoticed bf the beginner. 

Having o.l to pieces, dip them O\'c1·hcnd in 
paraffin oil to soften coagulated oil and dirt; 
this it does thoroughly; then wipe all dt·y, 
and thorouphly bt·ush bright with lnrgor 
brush and coalk or !Jrepnrerl powder. '!'hen 
see all teeth are clear and pivot holes rounJ 
and not too large; if so, till in with brn.<;s, 
dinch \loth sides, o.nd use your drill : uot too 
large-it is easier to mnke ht·~er, lmt not 
smaller, remember. Should the pnllet fnce 
be worn hollow, place it in vice or piece of 
iron with a hole m it so tbnt you r.nn tap 1t 
gently with o. light hammer and so move ~th 
of an inch or so, and it will then be as good 
a.s ever, and have a larger swing in the 
pendulum. It mny have already been morcrl 
by some clock jobber; in that case yon ntm.t 
witb a. fine file level en eh face and sli!JILl /!1 bri tt~ 
the two faces near; best to Jay the pallet ou 
a clean sheet of paper nnd mark or trace itf; 
shape. Now see when Iilo!\ whnt it is short, 
and so make it right; it may snve you 
further t rouble. 

Should the spring part top of pendulum he 
broken, which is very often the cnse, unscrew 
the brass squnre from rod, file the pin, nnd 
take out spring; replncc with verge wntl'h· 
spring, you will get plenty brond enon~h. 

Should 'scll:l'.e wheel teeth be wom, whic·h no 
doubt the7. will, dress each one up neatly le,·cl 
and all alt lce, then smoothly bunush them with 
a t' icce of steel ; if the pinion is much worn, 
best knock off the wheel ancl get ono sn.mc 
size ; do not tinker it. The other A"Oi n~ 
r•art wheels wear very little, so will l•c all 
right. In striking pa.rt, tlle fly wheel, the 
top one, its pinion will be worn, ns it tl(){'s 
so much more work than the rest. Get n. 
new one; the rest will be faidv goocl. A 
gra.ndfn.ther's clock being so woil made, the 
parts I mention are about nil thnt wenr to 
any extent. After cleaning and rormiring 
all well, take the back pinto nncl place the 
three going wheels and pallet, then put on 
front plate, and by pressure of yonr thumb 
try if your repairing has affected the CMcnpe­
ment. It will ticK very rapid nnd erH~y if 
o.ll right; if not, and it hns a tooth whet·e it 
stops, touch up with file. Now replace tho 
whole clock, which is quite ensy, except 
striking part-you have the goin~ part in ; 
place large wheel of striking side H noxt 
I, J, K, then the three levers ; ho.mmcr, lowcHt 
hole, next front lover, abo,·e it stop lever, 
which drops into rim I. So pluce thrm that 
the hammer is n.t rest-that is, it hns jnst 
passed over a. pin-when the top pin is h'old­
mg I secure, and the pin wheel J has about 
fths or ~rds of a revolution to make next 
time warning is given. 'l'o be clear nnd ex­
plicit, the pin in J must bo that distance from 
the sloping lever end that rises to meet 
this is where all amateurs fail. You cannot 
if you take notice as auove. 

• 

Sometimes it may be put a.ccidcntnlly nil 
ri rrbt by an amateut· ; if aftN o.ll you should 
g;t i.t wrong, so tbnt it. gives nllllost no 
Witrmn" or the hommer 1s loft rcn.rly for n. 
blow, ~~~vo the pinion out of the hole nnd 
pass next wheel on a tooth or two and try 
till nll is ri~ht; now pin up an~ replnce !·h~ 
small wheel o.nd count wheel wtth tho spnng 
o.t the L:tck nlso small whcalnnd largo hom· 
wheel :tt fr~nt ; run the chain over ns I men­
t ioned J,cfore and rejoin the link you open, 
or the weight falling sometitne mny alarm 
you. Oi l nil pivot-holes nod a drop Oil> 
the pnll.cts; ret1laee. fr1ce (unless it w_nnts re­
lucqucn ng or stlvenng), aud fix on tts onlr 
hn11d. To the origi11al grn.ndfn.ther's clocJC 

. the only thing now is the ben.t and the boiL 
Li~tt'n t.o the Lent; if it goes uncqno.l- heavy 
nnd light- rni:-c up either sidoof tho works a 
little uttlil it souncls right ; now let dow1~ 
n,gnin and Lcml tho wire Ct'Ulch at the 
back thnt moves the pendulum tmom·ds tluJ 
.~idt• lwhl 11p until lou hear it equnl; trr. 
ngnin until right. 'lnrn round the bell untt t 
it i:s at the loudcl)t sounding part. 

,\ "XOVEL ,\Xn l'RE1'1'Y FJ.OWER YASE. 
D Y J AM E.<; SCOT'r. 

A~vTmNn wh ich is C3pahto of being ~o 
t reated that beauteous effects can be ob-

Fi~. L 

I 
../ 

. I 

-

• • 

• 

Fig. S. 

Fi~. 1.- Egg.shell utilised as Flowor Vase. rtg. 
2.-S Hook to support Vase when hung up. 
Fig . 3.-Shape or Tin Lugs or Ears for Vue. 

tainctl in our homes shonlcl be welcomed by 
nil wurl.. men, professional nnd nmntcur. I t 
lllny l'-l'l· rn, after a. permml of these notes, 
t hat it would be lmt toyish to utilise my 
sng~cstinns; but I will not be my own 
oxecut.h•ttm· by saying it would be 110, no1· 
shall I pl<~ad for merey in the event of theit· 
heing rejected as such. I give them nR use­
fu l in Romo cases for providing u menns of 
dccora.tin~ our rooms by o.n inoxponRive­
very much so-method. I am not entirely 
ori:,.:inal in this respect, as will be seen. 
lo.tl'r on. 
Whil~t cracking nn egg-shell the other­

day, ns n. preliminnry operation to the de­
lightful dcmolishment o£ its contents, I 
bcthougbt me tJJo.t I could utilise the wasted: 
and seemingly useless shells. It requires. 
very little skill to eat the fooq portion of an 
egg without entirely destroying the outer 
covering._ A few of these !~hells, with j!lS~e~ 
edge..'\ mtgbt be thoroughly cleansed msJd& 
and outsic.le l>y some simple means, and th& 
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outsich.• p:lintcd. in a r.retty e.nnmel j whilst 
tltu inside coulcl he tillccl w1th moultl, and 
~uch lt uJnblc green stuff a.s mustarcl and 
crcs."~ or vc1·y sma 11 pl:l.n t." or flowcrR, grown 
with:n. A piu holu in the lJottom of the 
:--ltt:ll woul•l allow the water to cscnpe wbe,n 
the mould wn~ heint; fed ; and [ a.m sure 1t 
woul• l not IJc thought too much trouble to 
l10ltl a. l'lotlt underneath for a. sccoutl or two 
to c·atcll thu drippings. 

Three sntall t·ha.ins or coloured cords 
couhl :- ~l'l " "t t~JC.~c peculiar llower-~K>ts. ~f 
slllall JHU•'C." ol t111, suth ns arc s 1own !n 
Fi).{. :J. arc rcuumtc•l to the shell~, they wtll 
~"l'l'\'l' n.s fn sl•·ncrs for the lower ends of the 
•:nrds; aucl n. s111all hook like that in Fi~. 2, 
(·n n rccl'i\'o the top cncf. I frec1ucntly s:.e 
~cullin •' painted. ostrich rg:;s, or lJOrcclnm 
imitalic,us, ha.ng111~ a~ flower vuscg, ~mt the 
furrnur nru contparo.tl vcly r:.u·e, wlnlc the 
lattt•J' nrc somt:ttml'S expcmnve. But were 
this not the t·nsc, they coulu not be placed 
-;u •·on \ ' CII iuu t ly nhout o.n apartment as 
t·oulcl t !tu small ordinary shells,. . 

At the sides of a. tua.ntclptcrc, ha.ngmg 
from Ullllumc.'\.th overmantcl ~helves, or 
iiJIOll tl to wall 1Jctween pictures, their 
Juunhlc effect wonltl be appreciated. I 
lll i;;ht nl:-o ~n~~cst that a few hanging in 
a ny of tlw snnuner-houscs ma.clc from. tlte 
at.Lml'ti vo design!:! of Mr. Yorkc, lntoly gt vcn 
in \\'01tK wonlfl he found ornamental, o.nd 
wouhl 111'1t be li kely to dctrad fr9m tho 
rn:;t i1: a.ppeura.ncc of the ho11scs ; m fact, 

1 ·;.!~"' nupaintccl perhaps, arc au C."-"entio.l of 
pme rnsticity, lying, as co.n .uftcn he ~cen, 
~nn:..dy in thcit· nest.-;. ~omeone may so.~·. 
howe\'et• that flowers do IIOt #;I'll\\' f I'O ill 
the.:o sh'clls · but shoul1l this he their rc­
lllark I um~t remind them that summcl'­
llons~~, however rnstic in nppcnro.ncc, do 
not gt·ow Q..'( such. I mny also point out that 
the mode of treatment I hu\'c sn:;~estc<l will 
a pply !!'jnally \yell to cocoanut ~r•cll ,.:, nntl 
tcJ IJ:,tm· 1 cg~:,-s when you l'a n gc:t th<:m. 

- -- ... -
)(EJ\1'\S, ~lOilES, A.~ )) JIETIIOUS. 

TuR rr.IJm NuT-Wm:~cll. 

0•· the endleR~ diver~ity o{ srrew-wrcnchrs 
' llul Rpanncr~, it woulcl sc:em that ingctmit.y 
hacl almnst expended its resources. Some 
h twc cou1o a111 l gone, perhaps to lH.: rev i\'cd 
Hnclcr th~ ! arLi licin.l stimulus nf n. patent, 
for tunny 11uw in\'cntions, if they can Lo:l:it 

-

Plier Nut-Wrench. 

of no other merit, may cln.im it on the 
H.:nrc of a11tiquity. 

_\ :-:c:rew-wrcnch for small nuts, nnd as a. 
c·yd o li ni n~. lm,~ been wanted with n griP. 
)t~mdlc which sha.ll turn end-on nuts as tf 
loy n screwd ri vcr, and to havens few pa.rts in 
111:\king up o.s need be, so as to be durable 
nllll•·hcap. Here is one with only two parts, 
.:lud n lmu;~ shottlder-collar, which will take 
lmts np to !l- in. diameter- with snd or side 
~ction for turning nuts on or off; or it may 
be used f~r a screwdriver, if n screwdriver 
hlo.Llc, l ~ in. long, is handy, or awl, punch 
or gimlet, all e•1unlly usable in the grip ol 
tbis wrench, with its screwdriver-shaped 
h:md-picco. The inventor is W. Witham, 
~2, Gt·ovo Street, Lisson Grove+ N.W.-a. 
well-known tool-smith. J . C. K. 

AN ELECTRIC TIME ALARUM. 

I send a. sketch of an Electric Time 
Alarum and Switch Fitment, which I ma.de 
myself, and b.a.s. b~en working for the _last 
six months ; 1t 1s s1mple, and took but little 
t ime to make. I t may be useful to readers 
of WoRK who wish to be early risers. 

My clock wus an ordinary alarum, of 
which I took away the bell and left the 
other parts. Fig. 1 represents the front 
of the clock, showing the fitment ~f ~he 
alarum. Fig. 2 is a plan of the mstde 
bottom of the clock, showing the switch 
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Fig. 6. 
Electric Time Ala.rum a.n<l Fittings. 

fitment. A is a piece of brass screwed to 
the back of the clock. in the shape of the 
letter L (or right angle), as in Fi~. 3. B is 
the hammer of alarum bell, which comes 
in contact with A instead of bell. o is .a 

· wire connected to the works of the clock, 
and to D in Fig. 2. E is a. piece of brass 
screwed to ~he bottom of the clock, bent 
as in Fig. 4. :r is another piece of brass 
made as in Fig. 5, also screwed to bottom 
of clock a.t D, and forming a. small lever. 
Fig. 6 is a brass plate, made as shown, 
and is screwed to the front of the clock, 
with ON and on stamped on it a.t ea.ch end i 
the small end of F ' projects about i in. 
through it; a. piece is cut out of the wood 
so that F workS freely A-om ON to OFF. E is 

• .. 
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placed so that when F is brought over to 
ON the connection will be made. I can set 
it to any hour I like. J. G. B. 

OUR GUIDE TO GOOD THINGS. 

• • • Pa.tenua, ma.nwacturcu, and dea.l(rt ge!W'ally an ,.. 
qtUtted 1o una fJT08'Jl(ciUMI, bllut ttc.l of their 'l'*fal'­
''"in toou, fna.cMneryl and wor~l.op appliancu to tAt 
Editor of WOUK for flol(e, in " Our Ucll.U to Goocl 
Thlng1." 1l u dulrable 1/lal 'PfCl llUIU lllo!Wl be " • 
/M' uamincUWn CZIIIi luting in all aLUI when thh r 1 

dom witlunu i!lalnPCJitence, SptcirruiU Uuc. " 
wiU 114 rclurmd at t/14 earlfut opportunl.ty. It M• 
under•tood Chal evtrrthing w.\kh u Mliw.f, u " on iU multi ouly, nnd that, a. U u be. tM pou:oer u) u"' 
om who /uu Cl Wl(/ul art le/a for lllllc to oola1n ~~~enlillll 
of H in thu department of WonK without chargt~ t.U 
noticu giwn partake ~n no 'Will/ 0/ tM natur• oJ Cltlllll'· 
tilement¥. 

97.-'V INcH's Naw F oLDING LETTER Rscu. 
TAOLE. 

THI~ consists of a. netted bag attached to a. small 
lnth of wood about j i in. long on one side, and 
to a thin bo:ll'd about 10~ in. long, and as wide 
as the la.th is long, on tho olher. The lD.th is 
screwed to the door or shutter, as the CL'I6 may 
be nnd the board, which is furnished with two 
cy~ at the top for this pnrpose, is hung on two 
hooks which arc screwed into the door nbout i 
in. above the letter-slit. The board in this 
position bangs over the slit in the dool', concenl­
ing it from view and preventing direct drnught. 
'When a letto1·, newspaper, or nny smnllnrticle is 
pushc<l through the &it, the board is ~ftc~ and 
that which is pushed through the .openmg m th.o 
door falls into the net, 11Dil rcm:uJlS there unhl 
it be seen and taken out. The receptacle can be 
mnue to lock if required. The "Folding 
Letter Re:eptnclc " is made by Messrs. A. ~· 
Winch & Co., 16G, Rochdale Road, Oldhnm, w 
two sizes, sold r espectively at 2s. 4d. and Its. 

98.-!L~uTIN'S BniDER AND TuuntBR. 
Mr. J ames M. Mru·tin, St. John's llill, Edin· 

burgh, sends a " Bin Jet· and. Tri~mer" for 
pamphlets, periodicals, etc., 'v~ch will be fou.nd 
of assistance to those who w1sh to accomplish 
noy rough and ready kind of binding, uod to 
reduce the edges of their periodicals, n .mode of 
treatment I do not like mpelf, but wh~<:h may 
bo of use lmder some circumstances. It IS made, 
apparently, in five d~~rent si~s, from Is. Gd. 
to 3s. 6d., the prices r unng by w cremonts of Bd. 
The apparatus consists of two frames, the up~ 
one being smaller than the other. On. one ~~ e 
of the upper frame are three pairs of w1re pomts 
which fit over three uprights of brass yluto. sot 
in tbe lower frame in the corresponchn:; &~de. 
Tho periodical is placed with its back ng111:1St 
the uprights, opened in. t.bo. middle, and ~ho 
lower framo is pushed ngnwst 1t so th:1t the W'U'e 
points pass through t.ho oook, each P '1! on oppo­
site sides of ono of the upright.s. Wuc &:~tnplcs 
aro then put throu~h t.be boles and bent ?vor1, •• { · Q &Ulg8 which completes e opera•10n Ol th 
number. Many n umbers can be bound toge er 
by turning the wires over tapes or ban~ ~~ 
samo width as. the broas uprights. To trim f 
edges of a single numbo:, or to cut any ~u~~r ~n 
n wn bers to the same slZe, each must e . 
the lower frame, and the upper u11me plnc~~~ 
proper posi~on upon it. .The edg~ uroof r.he 
trimmed w1th a. sharp ).-mfe, the t gcs ,_;1 1 

· 'd for tho JUW8 • upper frame aervwg as a gw e f bard 
during the operation. The !rames are 0 

wood and nicely ma.de. · 

99.-THll CANTIUVBR EsLARGPI0 AJtuB.A.TUII. 

Thi8 is the name of a new opparatu~ 1f~ 
larging photographs, design~ un~ manu ac e!d 
by Mr. WiUiam H ume, Sc1on~lfic Tnstrull iJ 
M k Loth. Street Edmburgh. 

a er, 1, 1an . • d' to size and 
supplied at different pnces accor mgf £oi 16& 
appliances supplied with it, ranginl?t;o::tlnrgin8 
for quarter-p late, or £6 . lOa. wt the illustz• 
obj ective, upwards. Judgingt: desc.ript.iOD 
tiona of the instrum~t, an e 's rice u.t. 
and in.atroctions given Ul Mrd. ~u~~ :p~ 
I should take it to be a m03t ~ ~ 
for tho purpose for ,..·bich it is in~ 

• 
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Work-N ovember 22, 1800. J 

SUOP: 
A CORNER JrOR TEIOSB WHO WANT TO T •LK I T. 

•. • In C0714~quczu of the great preMUre ,,pon the 
"S/i.op " oolumn.s of WORK, contributor3 are 
requutcd to be brit[ mtd C01tci3e in all future 
lll'Utions and rephu. 

tn on.n«ring any of 014 "Quutunu rubmlttcd to Cortu- · 
pon<knu, ·• ar in referring to an.ythiflfl that hUI ap­
pulred ill " Slwp," writers are TC'IIIUUd to rtfer to the 
numM a!\d JXI9' 'If numl~r oj WORK in 1111tich tlw IUb· 
j«l u11der con.tl.lkratwn aJ1PfO.rtJd, and to give lht htadlng 
of the paragraph to 'WIILch rf/crtn« i1 made, and the 
i11itial& and plact of ruUUnu, or the Mm-lk·plume, of 
the writer b'!/ whom the lflltttiOil 1uu ban cuktd. or to 
whom a reply hUI bun. ulrrttlly uivm. An.tiUerl can­
not be gfW!l to l]ltuti41u wliU:ll. do 'lOt bear onmbjtcU 
rhot fairlJJ come wUhbl Uu tcopo of the MCI{Ia..-im. 

L-LE'M'ttnS FROM CORRESPONDENTS. . 
Ge ometry, eto.- G. C. B. (Sutton) writes :­

.. Dear Mr. Editor,- Yea, I dnresay on opening this 
you will say, 'another grumbler,' and consign it to 
the W. P . bnsket. Yes: I am a grumbler with 
an object. In the first place, I should like to 
know it the at·tfclcs now appearing on • Sheet 
Metal W ork' arc In compliance "'illi the wishes 
of the correspondents who asked for, and were 
prootisedl geometry for ahe~t mP.tul workers.. Now, 
you sure y don't call the Simple tnwdle (Btc) now 
appco.ring fit tor practlable (sic) men ·I and a~;ornin, 
your Mr. Alexander talks about ro lers, wiring 
machines, o.nd a host or other tools only to be found 
in flrs~rclo.ss shops; why, in very few job bin~ shops 
wiJI you find even a jenny. And Lhen, agam, just 
the very things one wants to know how to make­
oil, you must buy them r ead.r·made. 1 re1er more 
partlculary (sic) to bent kettle spouts. Now it Cre· 
quently happens that a kettle comes in with the 
spout burnt otr. a strufght one Is put on, a nd e\·ery­
one knows how dUUcult and dangerous it is to four 
boiling water from; but what Is to be done no 
ready-made ones In stock and the boss not inclined 
eo buy ony; he says, make some when s lack ; the 
queston Csic) Is- how'l 'l'hls is only one instance; 
but others ore met with dally In a country jobbing 
shop. I trust soon to see o.rliclcs on practical 
geon1etry anu matbematica, eo that we who live in 

· the country far from technical schools and ad>an· 
t ages town men have, may not be left out in the 
cold ultogetber.''-[Wcll, to begin with. after the 
very se\'Ct·e facer you have been pleased to deliver 
to one whom .rou are good and kind enough to 
number atuong your "dears," I may say at once 
that I did noL say ·• another gruti1blt•r ·• on opcnin~ 
your lelLet·, und consib'll it to the •· \V. P . basket,' 
because I could not well do either one or the other 
before I ha cl read it and mo.stered its contents.: and 
when I hnd done this and got to 1 he end or it, I 
must confess that, to mr. slinme a nd e>erlo.sting 
di~raCl', 1 hLUI!hed. ) es1 

deo.r U. C. H., the 
"stmple tuwdlc.1

' (by whlcn I suppose you mean 
tiYaddlc) Lho~ is now a{>,Pe&ring I.Jt the shnpe or i, mv Mr. '' lexander·s "Sheet l\letal \\' ork." is in 

, ~very wo.y calculnted to meet the requirements of, 
· and ts perfeclly "tl~ tor, pracliable (by which 1 pre. 

sume you mean prncllcal) men, and I m!lY assure 
rou at once that letters o.re recch·ed whtch show 
tbat mum· arc profiting by the papcr3 that mv 
l\Ir. Alexander Is writing, and especially in thls 
way-namely, that wbcn they pnss from a ·• jobbing 
shop " into a ·• ft rst-cln.ss shop,' 08 111ost. it not nU, of 
them who ore not ~ready in the lntter arc seeking 
to do, they will llDd themselves all the more at 
home in 1heir new sphere of labour than they 
could posc:;ibly have done bad 1\tr. Alennder done 
the thtng wl11ch he hu not done, and ought not to 
have done, by taklog up your line or treatment, nnd 
entirely l~not·ing the machinery which has been 
introduce1l to fiLCilltate opero.Lious. abrid~e labour, 
and therefore lcsseu cost or production w the tin· 
plate worker's 
craft. Kow you 
clearly wisb him 
to come down to 
your level by 
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talking, or rather 
writing, about 
mattera which 
most young up­
prcntices would 
understand, n.ncl 
which ninety­
nlne out ot a 

. 
Bent Kettle Spou ts. 

h undred journeymen would not co.re for. Ho, on 
the contrary, wishes you to come upstairs to his 
level ; amlit you wlU make np your mind to study 
bia pnpers witb care, you will certainly be able to 
get l!J.I halt-way, if you do not reach the top landing: 
and I presume you have some desire to get out or 
the jobbing shop into the drst-clnsa shop which Is 
inflnftely better than getUng out ot the frying-pan 
into the fir~ which you have untortunately dono in 
this case. 1 am not a Un-plato worker myself. but 
a lthough man1 people are inclined to " write me 
down an a.sa, and do eo sometimes to such an 
extent that I voluntarily touch my ears to ascer­
tain to see it they eUII remain a la. mode, or 
have a.eaumed a long and hairy form like those of 
Midas, yet In the matter of bent kettle spouts. it 
would not puzzle me to accomplish the bending of 
a straight. spout Into the form shown lu Fig. G (JMlge 
488), by tllllng it with lead, and then coo.xing l t into 

SHOP. 

the desired Corm with a hammer, nrter wbfcb tbo 
lead must be ruu out; and to 11111lerstand that 
spouts like Fig. 7, which, with Fi~t. 6, I repro· 
duce here to au.ve readers the trouble ot refer­
ence, o.re ntndo in halves, nnd then brazed up. 
I have asked l\tr. .Alexander to enlighten you 
on this point. and you might have o.rrivcd at 
the intormation without throwing bricks at him. 
m eto.phoriC4lly speaking, by slmpll' asking the 
question ; but now you must wait for the enlighten­
menta until the tca·ketlle question comes to tho 
front, when the formation or a bent spout will no 
longer remain o. mystery to you or anybody else. 
But now I am brought f1lCO to face with a ft\Ct 
which "evel'fbody knows," but or which I have 
hitherto remamed miserably ignornnt-nnmely, that 
it is both "difficult and danscrous to pour boiling 
water from" a straight spout-an operation which I 
have been permitting the feminine portion of my 
family to pertorm dally for many years. when 
manipulating the cotree·pot at the llrst meal of the 
day. How truly thankful I ought to bo thu.t. they 
have hitherto escaped disfigurement through ncct· 
dent, if nothing worse, which might have arisen 
from pouring bot colfee from u pot with ll strai,;ht 
spout I Well, it is nevt:t' too late to lenrn. and 
thanks to you dear G. C. B., I ha\·e nddcd to my 
limited knowledge. nnd am betcet· informed now 
than I wo.s before I received rour letter. And now 
I must nut you to a little pain, us 
the surgeon said before sewing up 
a scalp wound in a broken head, 
by telling you tbn.t i t is or no use 
to :put any trust in the appcaratwc 
ot • articles on practical gcotnl!lrr 
and mathematics" In \'\'ouK, ''l!o 
that toe who Jivo in the counl ry. 
for from technlcnl schools and 
ad>anto.ges town men hnve, tnay 
not be left out in the cold alto· 
gether ." But according to your 
letter, r ou hail from Sutton, Surrey. 
and,accordi.ng to my notion, of tlte 
geogruphy and topography of the 
home counties, Button is only thir· 
teen miles ft·om London br till' 
London, Brighton, and South Coast 
Railway, and therefore not so far 
from the metropolis ns to prc,·cnL 
you entirely from the bencllts to bP. 
derived from the technir .. nl school.i 
that are to be found therein. 
Besides, I trust - .rou see I am 
going to do a Uttle in that Une now 
-that you may soon lltwo n. tech· 
nical school at Sutlon. Mt!un­
whlle, let me remind yo•t I hnt thcro 
is an ad m it·able series of " LessoM 
on Practical Geometry" in both 
the ' 'Popular Educator" ann the 
"Technical Educator," published 
by Messrs. Cassell & Co., which I 
cordially recommend to your no-
tice, and that, if you prefer such 
lessons in a collected Corm. you 
will find them in " Linear Draw· 
ing" and other volumes ot Ca.sscll's 
Technical Manuals. Wow' is, of 
course, an educational journal 
from one point of view : bnt tlture 
never was, and there is not.· the 
slightest intention ot con>crinl{ 
elementary instruction such a.s you 
ask for in your letter, and wltich 
hna been already completely anrl 
efficiently supplied in the educa· 
tional works and elementary U:xr · 
books to which I hu,·e refcrt·ed. 
You mi~~:hto.s weJJo.sk for " Le~son:-~ 
in Spelling," or for the bcgiuuin~ 
ot all knowledge that is tuken iu 
by the eye as well as 1 ho car-
nrunely, the nlplmbet.-Eo.) 

Go.itlng Wheels. - W onrom 
BEE Wl'ilcs :-·· Wic h rerereur •· 1 o 
my note on this subject (see ' !:)h .. p.' 
Section L, pnl{c 610 ot \V()Hh: J. 
the nccompu.nying sketch WM 
omitted from my text there. It is 
now presented, und will serve. [ 
hope, to make my remarks tbe 
more understood." 

B ow to 'Fret a Brmj o. - .T. 
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G. W. (London., N. TV.) wril cs to 
R. H. H. ( Orewkerne) (see pnJ.:e W:J. 
Vol. Il.l :-"Have you read my 
instructions • How to Fret n.Hnnjo' l 
(Vol. IL, .So. 70): and If rou have 
read them, have yon given thnm a 
practical test 'I I cUd not say divide 
the neck of banjo lnlo eillhtccn eoT TOM 
equal parts with a pair ot corn-
passu or ¥Pri1lf1 dividers: the Gaitil!gWheel5. 
distance between the points of conl· 
pll88es will give tho exnct di ~<tunce from the nnt 
to the ftrst fret : then llivirtc che distance from t.he 
first fret to brill~c Into eighteen ec1uul pllrts: chat 
wm give the chstancc from ftrat to srcond fret, 
and so on wilh the other.~, clivirtlng ft-om each 
fret to bridge into eightecu pnrts. I sny again 
that this is the bes t and l'm,icat methorl to fret 
o. banjo, and until someone cun show me some· 
thing better I ehnll conllnuc to nllopt iL OC course 
it. requires pntlcuce uwl core in Hull m~ out n scale: 
there arc no 'ncur r nmtghs' uiJont it: it must be 
exact. While writlug lhl..il ba,·t: tcJted a mandoline 

• 

• 

I have made nnd £rotted by the mcthQ4 I give, 
and find thut il. is procUcnlly truoiif nol. tbeoretfo.. 
ally: SQ. therefore, If tho method lrlve le suitable 
for fretling 1 ho short neck ot a mancfollno, 1t le pez-. 
tectly clear that it will do tor fretting Lhe neck of & 
banjo. You give an elaborate lot of t!gurea, giving 
the distnnces for rrct.llng Brewstcr's 'grand Or· 
chcstra model,' which, by t.ho way, has a 13 in. 
hoop, and not. na you state. a 12' in. Would you be 
surprised to hour th at this maker's bnllJoe are 
fretted by precisely tho same method that I go.ve in 
Vol. JI., No. 70? Vcl'Y tunny. isn't. it'l If rou will 
write to tbo Editor for my address, I will mo.rk off 
and send you one ot my trettlng sco.loa to teat, it 
you art: still not satisfied." 

Motto for W ORK. - A?> OLD 8t1B80RmJtR 
writes. in se(Juenco to J . W . H .. as tollows :-"On 
page 5(}.1 ot \VOHK, Vol. IT., under heading' Cork­
cutting Machine,' you suggest that • .Ab uno dU<:e 
om11C!I' would be o. good stn.ndlnf motto fot" thts 
pcl'iodical. So it would. But wit you permlt me 
to su~gcsL a shorter, and an equally appropriate 
one- ,·iz., 'Solvitur ambulando 'I' For, fu all 
matter1:1 coming within the wide scope of WORK. 
the dilticullics or e"f'ery kind experienced by sub­
scribers (professional us well o.s ama teur) are 
removed with such admirable lucidity by the statl' 
Cif \ \'omc that it becomes n plt'asure not only to 
those who lh·c thereby, but also to such ns, llke 
myself, ta.ke it in hnnd to occupy a leisure hour." 

Improv ed Atta chment for Lat h ee.-F. !If. R . 
(Lo11dou, E.C) wrilf'S :-"The OPj'umtua shown in 
the ucconaJ1anying illustralion w i I be found a very 
useful ucljum·l eo a lathe or a ny similar tool from 
which a verticnl reciproc:\ling motion can be ob­
ta ined. I t consists of n stundurd which Is bolted to 
the hcd of the lntho; upou this slides a grooved face. 
plate, to which is sccur·cd the work to be tooled. 
'l'hiR farc·platc is mo,·cd up and down by a roller 
mounted upon a pin llolted to the ordinary lathe 
chuck·plnlc, wbich cravcls to ,!lnd !ro in the roller 

r.aUt fo r111ed UIJOu tho 
lUCk Of the Sltr}c, the 

lcn:;:th of stroke dc110nrl· 
ing upon the distnncc 
or the rollt'r pin frum 
the mandrel centre. JJr 
placin!-t a cutting tool 
m the si itlc·rcst .and 
operating lbe fecd·screw 1 

I ! 
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Attachment for Lathe. 
• 

by hnnd or J,r mcnns of selt·actlng motion obtained .. 
from the filial<!. metals mny be planed, &h\lped, key 
groo\·cs c111, nnd o. variety ot other tooling work 
uc<'omplishl'l l with accuracy anclmpldity. ll, or tbo 
convenience of UJ,:ht metal-workers, a punch and 
pnir of Rhearing blades can be added for cropping 
plntcs and rougLlng·out materml. The grooves 
upma thn Hlicling rucc·plnto can. when desired. bo 
rcpluccd by n vico tor hold in!{ the work, or a vice 
can be bolterl to the grooved lace·plate. Tho illus­
trll.tion i!lla kr.n ft·om an attuchmont fitted to o.' in. 
centre In l ite, which has a stroke of 3 in. : a ap,ecd 
can be obtained of 50 to 200 strokes per minute. ' 

IT.- QUESTIOXS ANSWERED B\' EDITOR AND 8 TA.FJ', 

lJD.tJlgh Uy CUpboarda.-CurBOARO.-No end of 
resources nrc open to yon to render your oupbo&rcls 
slghllf ins tead ot beimc an eyesore. Do away wltb 
the cnmson calico, and paint tha glo..ss In some ftat 
but genial tint. 1'hcn you might ornnment the 
panel grounds with jlettr-dc·li8 or other ste.noil 
patterns in another colour. Or you can obtain eome 
of the imitation stained glnss patterns sold largelY 
in London. If you refer to the Index of Volume l. 
of \\' ORK, you will get several hints aa to deooratin& 
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In thi'l war. A coat-of-arms or motto might be 
worked in. - C. 

Btoycles.- 'frr& Im~n Cvct.rsT.- Our contem­
porary ... 'l 'he lri!'h Cyclist ," criticising an article 
on ".A Few Hints to I ntending Purcha.sers ot 
Cycles," Vol. ll., No. 66 or WORK, r emarks :-"To 
commence with, the author conjectures that the 
reason why riders put their saddles back is to 
secnre adhesion of tlie driving wheel to the ground, 
wheren.s a rear-driving wheel requires no such 
lhing, and the only reason a safety or tricycle rider 
puts his Sllddle back is that he wfshes to sit behind 
his pedals.'' In this se.ntence our contemporary 
jumps to a very false concloaion. It was not the 
author's Idea to convey the impression that the 
ridc·rs p ut their seats back any more than that they 
h nd tho handle bars pla.eed too fAr forwa.rd or too 
wgb. but that t he makers did it and did not allow 
sutlicient adjustment to move it forward if the 
rider desired. 1 my sell do not think that 20 per cent. 
of the riders kuow that they are increasing the 
adhesh·e power of the driving wheel by placing the 
seat fut·ther back over t.he centre o! the wheel. 
I have on several occasions met men on the road 
who ha\"e complained that they could not Bit 
upright on their machinoa on account ot the seat 
being so tar back. and yet at the extreme limit or 
its forward artjustment. .A~n. I have met them 
wit11 the handles almost ns high as their chests, 
and not capable of be.ing lowered. In these cases 
the riders wanted a better dl!signed machine, o.s the 

design only was at 
fault. The article of 
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WOHK waa written to 
prevent such mo.­
chjnca being bought. 
In answer to our con­
temporary's las t and 

most import­

D 

ant remarks, 
I ha Ye ma.dc 
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. I llf--_ "Pi d 3 
'~ ,. I -- ..0....0.0 • • , 

'', '·~·· I ,/ Rkcleton dlograms of Figs. 2. 3. and 4, and 
• , ktxe g iven the sa.me 

~l I ,: numbers to them as 

Bicycle Parts 
Diagram. 

P i,r. !I la •bown 
by t oll hoe, . I'Uir. 3 
11 ahowo t;y tloc.­
tal lfntt. I'll(. • 
11 ~bown by dm 
and d&Jb hoca. 

in the corrlltiJJOndlng 
. t tiketch es in the origt-

11
: nal a-r ticle, so that 

t he.rewtll benocontu­
.: s !on when comparing 

t hem. Fig. 2 Is shown 
by tbe tU.U linea. A, 
o, c, o.nd D are the 
points ot intersection 
of these linea, and re­
pr~sent. the shoulder, 
t~b, and crank axle 
and hands r espec­
tively of Fig 2 in the 
originoJ article. Fig. s 

cc'c" · 

is shown by dotted 
linea. A', B', o', and n ', 

represent the same parts respectively ae above 
but In the positions ot FUr. 3 of the orlgino.i 
article. Fig. 4 b shown liy the dot and na.sh 
linea. .l" , B", C'l', and Ji' represent the same parts 
respectively aa above, but in the positions ot 
Fig. 4. In the diagram, Fig. 4, the bandies D" and 
the crank axle d ' are in a vertical Jlne and not in· 
clined, aa shown In the orUdn&lsketcb: the reason 
will be explained later. ID the diagrams I have 
taken the crank axle aa tbe common centre and 
drawn a vertical IJne a b through it, and then 
marked otr the relative J)OIIitlons of the shoulder 
thig h, a nd bands in ea.ch sketch. Fig. ~ represented: 
In the author's judgment, the ~at relat.lve positions 
ot tho seat. (represented In dl4grams by thigh) 
handles, and crank. The seat IUld crank In .Ffg. 3 
wero lnt.cnded when drawn to be fn the eamo 
rcln.tl ve position to th088 fn ll'Jg. 4 and when due 
allowance htu~ been made tor streto~lni tor ward to 
rea.ch the hand lea, very little more u necessary tor 
lnnccurnt.c drawing, M wUI be seen by the dlagTnms 
in w hich, lt tho point D', representing the Jtnndlo,.' 
wero brought. to D" , tbe po1nts A' and D' would 

1.1Th~~! ~3~~~~~~~ ~:~~d .. r:;~er.P~~~tr~~ ~~r~if0 
sarety M tor ~he ordinary. Our contemporary con· 
tlnucs :-·• In brlt~f, the only detect of the attitude 
in Fig. 2Je t.hat t he handles are Loo forward. Bdng 
them bo.dk (M they would be brought .back In 
nlmo11t every .firet-cluss machine of t·he tlmel and 
tho rider can sit upright on hie snddle." ~here 
must be some dllllculty about bringing the handles 
in t.be enfutles aa near the body of the rldet·s 

~ ne In the ordlno.ries, or we should surely ho.vo 
hnd some enterprising maker to the foro with thrun · 
but up to the present no sn<'h machine ha& beeri 
noticed by the author. If the rake of the fork or 
the bend ot the handles were excessive, then lt 
could be arrnnl{ed ; but most probably thoro would 
be somo nntoreseen detect conduclng to bnck sleet·· 
lng. This Fig. 2, u.s w ill be Reen Crom the dlogram 

I 

la not, as OUJ coot.eropornry o.sserts, nearer the 
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"ideal" position. Fig. 4, than Fig. 3 is, and the in the middle ot the 1 t 
only defect of this figure is not, as our contem- bolts passing throu t 0 c. ond clnlllp w· h 
~ro.ry 8.86crts, that the handles are too t'ar tor ward, pn the lathe, and, fete~ he fnc~·lllatc : t'l~cn110J..-s or 

ut as stated in the original article\ "The principle 1t. fa.st. 11 your wheel hnecntrtng corrccth· ~I"' lt 
defect of this figure is that the nand lea are too pteces of hard wood bon.r s 110 arms, bcrc\\· c 111n1' 
high." In the original Fig. 4, the handle and the recess in thes~ and fit ,d,,1to r1n~c-plnt c. turn thr •. ., 
centre ot driving wheel though shown slightly out bolts F A. M tee 1n n d ' out tL 

of perpendioular, were intended by the author to be .- · · ' 
0 

clump ' ·1 
inaverticaJline : but the block evidently got slightly Canoe B u Udlng, - A M \T . 

1 

th 
twisted, which In this poaition makes the ltorizonto.l ~u. had better purchnso No 

815~ r•\t:r t~1>l'F.J• 
distance from the seat to the centre ot the crank ot ~~:t ~ogJ~uLntyot how to' bull~ 11 ':!11", ·c~;;: 
a xle more nearly coincide with Fig. 2 than F ig. s, · · · """ou unu 
which mistake principally called forth the remarks P aste for Parcluncn t.-J 
of our contemj)Orary. It theauthor ottbe criticisms ~eu) .-f Tbtle beski t thing you ea~· un . (.S/I)('Milu-o11• 

will now kindly follow the advice given to us and ow,.ors c ngpiecesot p 1 Re, ns fnr n · 1 
set up perpendiculars through the crank a xles "

1
SticK·.All Cement," sold w~~~~~en~tl)jto•Jiwri~~ho 

ot the sketches they ba,·e reproduced, and measure c ean Collar Company," 100 w 0 .>Y the ·• E,·cr­
the horizontal distances between these and a point Ef ,0., \vho send out sample tins a~~ Str~r·t, Lontlon 
representing tbe thigh bone ot the riders (this ree. It is tbe stickiut L fi' ' · nnd 1«. 3d ll03t 
measurement Is preferable as the nose of the saddle acquainted. and I h s u with Which I 
Is not visible and the back is not 80 accurately earthenware and pf~t,~~!t nscd on trnctn~~:\ 
drawn), he will flnd t bo.t Fig. ' is so twisted that it etrect.-En . ges with excellent 
now more nearly coincides with Fig. 1, which he Alterat ion of Trtoycl w 
admits is a bad poslt.ion, than with any ot the If you will send me a sk:t; b · H. IGatr.~herHf.).­
ot.ber sketches. I think, when, even in copying machine, showing position f or woodcuL or your 
tour sketches, such a mistake is made that our etc., and height or wheel~ :f0~,·11Cruni'·owork,t·t1:. 
contemporary might allow a little more latitude Jn particulars and drawings roi: alterin g 'e You full 
the original dcslgns.-P. B . H. -F. 0 . P . g Your tricycle. 

Opal Lettera.- W. H.. c. (flkuton).-You will ChurCh Ohatr. -w n err. d 
obtain these of Messrs. Nash &; Hull, 202, HJgh submit. a sketch ot a mutc'h cho;J~ ~n-onh·Tu»el.- 1 
Holborn, London, W.C:.r .f!r or the Pat-ent Letter and the pulpit. 1.'he or l ll front of 
Ena mel Co., Limited, J.H, High Holborn, London, sltdeadcaaret opc

1
n ln­

W.C. a o enc~d 

Self-actJn g l'ountatn.- E. E. B.-The cause of ~~r P~:~to~ 
the ~elay in playing evidently a.riaea from the pipe shows the pulpit 
getting choked wlt.h &lr: possibly you have made to be It r ou are 
9le bend too sharp: you can always readily relieve n. jol~er rou will 
1t by blo~ving down the jet hole sh&rply· in any ease need no instruc­
ft will r1ght itself in a few minutes it let alone. tions·it not study 
With r egard to the height of jet, it depends upon bnck'numbers of 
the .bore of the tap: some are very narrow a nd WoRK, or tak 
strrught; tho best are the widest and conically the desi 0 to ! 
shaped: i! you do not like the H in., get n.n "oil-oo.n flrst-clas~ chair 
nozzle," and use inatea«!i_this will gi\'e you tbe ful . -. 
height possible. -c. M. w . 

Salt in Bun.sen Battcry.-J. M. (Newca.stle·on-
1\tne).-A solution ot common salt may be used in 
the zinc compartment of a Bunsen battery instead 
ol a solution ot sulphuric a.eid. The chief dls­
adl'antagea of this solution are:-(1) It Increases t he 
internal resistance ot the cell. and, consequcntlr, 
there is less available current in the outer circllit; 
but this is not very marked at first. (2) It r.ryato.l­
lises in the pores ot the porous cells, and soon 
bursts them above solution liJle unless soaked in 
warm water after 81\Ch time of uaing. (S) It fol'ms 
with the zinc a muddy deposit in the cell. and thus 
mnk.es the battery more dirty than when used wit.h 
sulphnrio aclrl. (4) The force of the current is 
sltghtJy less with this solution. Th~ zincs should 
~ as carefully amalgamated to use with this ne 
w1th other solutions. Wash the zinos Ll h->t Sc>da 
water to free them from ~e before immersing 
them in the.acld pickle, and Jet this also be warm. 
You will then have no dlfftoulty in gett.lng the 
mercury to adhere to the zinc. -G. E. B. 

Direction of CUrrent from a CoU.- MAo.­
The direction ot a current trom the secondary wire 
of an induction coil, whether a medical or a spa rk 
coil, is opposite to that cirr.ulating in lhe primary 
wire of the same coil 'l'he following is a simple 
method tor detecting tile direction ot an elec­
tric current. Dissolve . a. small piece ot copper 
sulpbato (bluestone) in a. small quantity of 
water held in the bottom ot a china egg cup or 
similar small vesseL Connect a scrap of copper 
toil or large copper wire to each of the terminnls of 
t1Je coil by means ot a length of copper wire. and 
immerse the two scraps in the copper solution. 
Now pass a current through the coll and note the 
condition of the copper scraps. One will be corroded 
by the current; mark this one P ae it cornea from 
the positive polo of the coil. •rite other scrap will 
receive a. depositor copper ; mark this N1 as it. comes 
fro m the negative pole ot the coil. Tne direction 
of the current is from positive to n egative. Note 
how the battery wo.s connected to the coil, and 
always connect i t in this wuy aJ.{ain to be stu·e ot 
the direction of Lhc curront.-G. E. B. 

Cha.Jr Stuftlng.- n . E. H. (Llanrwst).- W ithout 
seeing the ch air, or having actual measurement, it 
is cxt.t·entcly dlfllcul t to explo.tn in anyLhJng lilcc a 
r eruiOnablo spnco bow you are to manfl.lCe. 'l'he 
leuther, or whnt~vcr lho covering b, must be set 
out for the buLLOns, and to allow for the pleats, o. 
certain f ulness must be allowed both lengtbwiae 
and acro88. }l~or aucb a obafr aa you de.~oribe I 
should say a fulncas of about tin. would be some­
where ncnr the mn.rk. Hemember that the greater 
t he fuln caa Lbo deeper the pleat can be. In oase 
you do not understand what is meant by tbe extra 
fulncss, let me so.y tbat the covering must be larger 
by this caloulatod each way by the number of 
buttons thOC"e would bo r equired tor vlaln covering. 
'I'hus, lt you htwo three buttons iu a. row, allow 
accordlogly.-D. IJ. 

Bortng PIDJon WhoeL-.A:\tATEUR FJP'I!l.-If 
your wheel le 111 in. In diameter, n.nd r equires o. 
hole of only U In., I tblnk i t shoultl be called a 
wheel, n.nd not n. pinion : if it has a rms, you can 
put i t on a t ucc-plnte wlt.b. o. llttlo block ot wood 
under three of l.ho arms; let the blocks be ot such 

. n height as to lift the rim olf the face-plate by 
nhottt. 1 in. all round.i adjust thickncsi ot blocks 
till the rim slancls olr the plate cxnclly the sume 
distance: place it as n early as you can meo.sw·o 

• 

Church Chair. 

maker. I con not understand whether your sketch 
intends to show haiC spindles faced on to the 
pulpit, or merely gothics; bu~ you will have no 
ditliculty in altering my desJgu accordingly, it 
WTOng.-J. S. 

Painting Cart.- 1\I. T. W. (Warbleton).-Reter 
to No. 65, page 20!l in" Shop,• Vol 1L i yoiu ~I£' 
mr answer on painting a polo cart: aJSO • n nO.­
page 473 of" Shop." The secret of coach paliitinr 1181 
in getting the under or groundwork up prepa~~ 
to painting and not in giving it a ~t num 
coats of p&int, which would only tend to mat~.C 
rou~her. As you wlah to pick out the wheell _ 
white i! to be varnished over the same day, :Di 
some 'c1cy white lead and grind Jn~ld-s~ 
turps, adding a little blue to it; or, yotub wblte 
the cart the day after, mix BO~t,e P'"i!ttl~ bloe 1Jt 
lend, a litUe varnish and turps. auSO a h whfll 
it, to keep the varnish from turning t e till 
yellow In picking out, hold the llner.betwce:tbar 
thumb' and finger of the right hand, ustn~ th~o UDe 
three tlngers to guide and steadY the han · Unet: 
straight, keep your erhonll):e qat~:~~ ~:~t~ill§! 
ancl not on the :Of o t !ith ~iean cold water, ;Da 
~f: ~n;aaand ~~er, and glve ~e bodfnup 
wheels': gOod coat ot flowing ~t ~~er~ 
Jn a warm room : and in pain ~ ~ trom toP 
panels the brush must be suoke 0~8 e, or the 
to bottom of the panel, ~d l~~v~~~oaJ: and iC 
varnish will show even ....lt, never mind. as 
the black panels sbow any lP • ond white 
blaok la t.be worst colourbfor eillol~~~z!'~B.roiabed.­
one ot the beet tor not s ow ng 
W. P. Although yon 

Soldering Wtre s.-N A UT l OOS. -ou mar (l~p~ncl 
did not see any beating appn)~~~1~~ l.he wtreJO'!''"' 
upon it that the men were syf theY were soldert~i 
by heat in the usuol war.. h t theY maY. ha' e 
them at all. I t is just po~stble t 8 ·owl. siJriilar to 
mnde, merely 1\ clo~~y t•~j1t~e~ ~g:d~cting ~:~!i 
o. sphcc, coated d stb: whole with Chat 
and then co,·ere 
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S.HOP. 

\ lrl\ slmllor ln11ulntlng tmbetl\noo. 'l'ho 

~1~Y~:~1~{·,~::, ~.'' ~~!\:1 ~~:1:~f, ';·11,\'i:i 1 (~t[J~~~fbgf r~\·l~ 
le En~IIRh, A IIA'In-flrwmJtn1 

or Cll'rlllnn, ,t;~r If ~lnj:tlO· 
nolo, 111'1{1111, Ill' "l'o•II•Htlnl.' If lt.lf! Ull LIII{IIB I 011~~ 

nnd WIUIIH lluri'OIII{hly 111111111{, rln IIOL aLICIIIJlL Jl, ~ 
)'011 Will I{Cll. 111111 llllllllicllu; fl, Will hO fnr 1Jc

1
tlcr ~ 

sond 11. to •~ Jlllll((•J• who will clo it propel· Y u~c 
olll'llf\IY; nhnuL ·l!t. Is n. fnlr· nverngc, Ol', 1t rlnrnagcll, 
fn pru1iot·llon H only n row uot.cs nro out of t~n1u you mny pl·o~uccl nH follows. J~h·st llnd out w 1 c 1 

nre Lhll frutlt,y not es IJy aouudhtK en.ch ono wlt~l 1ls 
ocllli'C, Ihr:n cnrornlh• tnkcout Lhcslx.!ong sc•c,dv~ 
and tul<cotl'thotop. You now hnvothe pnn-bonr 
and 1 he cll'fii iJ. llfllcs exposed to vJew. 'J'~kc the P«lll 
out by insorl.tn~ the forcnngor m t.ho ccnt.ral holo 
and pnlling it Rtmil{hL up. (Hoforc <loin!{ this, ho\,v­
e\' Cl', nolo cn r!'fnlly the exact posiLinu or th~ Pll,n !n 
t ho box, so Lhnt j'OII may bo sure .or rcplnclllg 1t m 
that position.) ' 'h!' 1>re.9s notes wtl.l now bo seen on 
the under side of 1 hu pan, nnd n cu·culttl' label will 
be found in the ccntt·c which shows the name and 
posil ion or en eh note. R emove the of!cnder by 
1m shing it s traight out from its groove wtt.l~ a. blunt 
tool such as a. scrowdrivor, pressed agn111st ~he 
clan\p, and if it is too sharp, remove a small porl!on 
of the metal of the rce4 at the Jtea.d bf scrapmg 
with a. penknife 01' VOI'Y hghtly filt!lg lt With ll. S!llll.ll 

tile. If too tlut, alter it by. scrap m&' or filing 1t nt 
the tip, in either cnse havmg previOusly placed a 
piece of ~·ery thin sheet metnl or parchment under 
the reed to prevent its being bent or _pressed do'Yn 
during the operation, which would prevent Its 
speaking freely. Do not do too _muc~ flli~\i ':'-mere 
touch, especially at the he~?-d, 18 Qm,te .s. • 01ent to 
mnkc n considerable alteration, and 1f 1t IS tued too 
much the qunlily or, ns it is called, tbe "voici~g" 

nr lhill pnlt ern. 1hc uumhcr or plates is only 
Jlmltcrl by the ic•n~tl h ol' the t•ecpptaclc. .Anc..tl!c~ 

ltlllll Is when the plates n•·c nte t·cly hacltcd w1td 
0 n 110 IIL)lCr juRt tuJ'llccl over the fronL cd~cs, nn 
prac~cl lrehln<f cnch oLhCJ·, prcasetl llllO rCglStCl' bby ~lutJon I (lr ~~~~~~~ m'~1.~j~,!R1 ::p ~~~~~~~,~·h~~ ~~~tt~':blt 

than 1'08 
11

j ll twiRL them tol{othor to form n jolnt, 
~ 0~~~~1~t l'n tho aoldorlng tlm:, thon ruhdlt ''il tl~ 
'lbuP bo' IOldorlng·fron provhntRly woll tin no -;-t tnlll 
t 

0 
b)d ·tt.h eoldor. Somo ot this solclo1 w 

fa, ooa ~~ eoldortng bit, nnd enough or it will 
::• oe: tbojoint to runko it secure. Wash olr t.ho 

ere Id 1 g ftuld with n wot 11pongo or rng, dt·y 
~,~T~~rming it~ and rub some pnrnlllu wnx 
""•ihe warm joint boforo oonling lt wllh cotton, 
Oll othor Insulating aubstnnco. It rou hnvo n 
slllt,..:r of joints to make on flno wire, bnve n smnll f!f!! or moltod solder bandy, and dip tho propll~etl 
jotJ t i n this lustend or us!ntr tho heated sohlet'll1g 
lllt. The cold soldering reo1pes rou have seen. 111 

booltl only apply to metallic Ce!J1ents for mondmg 
traotores in cnst ornamental nrtlClcs.- G. E. B. 

Jaeotrio L ight for Bioyolo.-Cl."OLIST.-You 
t 11.x o.n electric ligbL 10 your "spring bnck =0
88 a substitute for burning oil;" but ~ou J;~Ul.y 

t made for your own .use an ele~tr1c ltg:ht =:t. composed of an electric lnrep set m n wluto 
eUed reflector, and a small &nLtcry made:: ot 

~te ceUs. Messrs. Cntbcnrt and P eto, Rlcctrtcal 
~eers 57B Hntton Garden. London, E .C., 
lnlorm me' that 'they make sets suilnbl«; f~t· the p~tr-

Each set measures exlcrnull,~ :l~ m: by 2 111. 

~in., and weighs about 2 lbs. 1 he pr1cc com-
Pfefe is S5s. the set.-G. E. B. . 

BeJaoquerlng ZlDo.-1\{ARKWELT. (Brlxton).­
Zino oan be as readily relacquercd as any other 
metaL The metal must be quilc clean, and must be 
heated before the lacquer is applied. Any iustt·uc­
tiens previously given will apply equally to youx· 
parti.cwar job.- G. E. B. . 

Bow to Ma k e a Landing Ne t. - F. J. C. 
(llfaidstone).- .l<'oUow the sent: m! instr·uctions giv-en 
for netUng n hummock on tl.lc front J?Dge of No. J9, 
Yol. IT. of WORK. Get a rmg of i 1n. brass wu·e 
15 in. in diamettw, or better still, make a ~nn1e out 
of two pieces of w~nlebone bent and lunge!'! to 
form a coUupsible rmg. Make the 11rst clinm of 
meshes out of stout netting twine in i in. meshes, 
long enou.,.h lo t:lko in the circumference of the 
ring. Then follow OJ,l wit:h the same size mesh, in 
finer twine. in one du·ection round 1\t!d I'Ound for 
some three or !ollt' rounds. .After th1s, abate the 
'iiumber of meshes br dropping three in each alter­
nate round at equal distances apart, and thus 
gradually bring the net to a tape•· point at tho 
bottom. Finish otf wiLb a grummet or ring of the 
twine, 1 in. in diameter, whipped 1~ith fl: bit of 
white thread. Fasten the net to the rtng w1th two 
hnl!-hitches of twine in each mesh. 'l'he net must 
be dressed as a flshin~-line, and carefully wushed 
and dried after each time of using, to pre,·eut bad 
effects of damp.-G. E. B. 

DlasolVing Gold from Engrave d Surface.­
BLAcKBmo.-'!'wo parts hydroo.:hlotic acid to one 
part of nitric ucid is the right mixture to use for 
dissolving golcl, bnt this will fr·ost the surface of an 
cugt-o.ving, unllleu.ve it dtdl. If you dilute tho ncid 
mixtut·o willl ll'al!•t', its action will be less energetic, 
and it will nol conode the surface so rapidly. You 
1nay dissolt"e oiL' some of the gold in a solution of 
]lotnssitmJ er .wiue by sending an electric current 
1rom the cngrui'C:>d article thl-ough the solution to 
another at·licle-lhat is, make the engraved article 
an nnodc iu an clecu·o-gildiug bnth. '£his also will 
rough the surtnce, which ruusL be got up afterwards 
by scrntch-bt·ushing lllld polishing the article.­
G. E. B. 

EmUls ion. -AM MATURE. - Abney's books are 
the best iu e' P l'Y t·espect and thoroughly l'ellable, 
uud if the din:clionR ~ h·en in them at·e thoroughly 
<:D.rricd out the experimenter ou~ht to succeed. 'l'he 
!ollowing is u simple form : DJssolve 100 ~a.ins of 
hurd gelatine iu 3 ounces ot pure water, m which 
32 grains of bromide of ammonium have been pre. 
viously dis.;oh·crl. '!' his i11 done by souking the ge!a­
tine for a few hout·s in the water and bromide unttl 

of the note ts likely to be altered. De~ore replac1ng, 
hold the note up edgeways to the light. and you 
ought to be able to see between the r<!ed an~ the 
plate for two.tllirds of its length. This npphes to 
nU "free reeds" (except c~u:ved or bent <?ncs), the 
larger notes of course FeQt?trlng n1ore sprmg t~nn 
the smaller ones ; but 1t wlll be a pretty safe ~rude 
to ~ive n note from the !Jliddle of the f?O.n~ertino. a. 
spr10g of about the t.htckness of a nsttmg card. 
You eau now replace the note and the top, and pro­
ceed to try it with its octave. If it is free ffom 
"bents "or waving, it is in tune; if not, proceed as 
before till you get it right. 'l'he best.way of trk~~g 
the notes is to seat yourself on a chntr, and, tn g 
a pin thnt has had its point flattened out, press 
down the key of the octave to tho nolo rou are 
tuning, and insert the pin between the key and the 
cloth bushing, which will l1old the note down, and 
you can then hold the lower head of the concertina 
tightly between the knees, while the upper one can 
be held firmly in position with the hllllds, and the 
thumbs are free to try the notes. I!, on trying tbo 
notes previous to tuning, any ure found so flat as to 
be discordant, it is useless to attempt to sharpen 
them, as the flatness is owing to a.ftnw in the metal 
itself, and it would drop out of tune again directly. 
These remarks apply equally to the .A.ngl<?·G~rmllll, 
which works upon exactly U1e snme prlncJplc as 
the English. concertina, except .that the English is 
known o.s double·a.ction-thnt 1s, press and draw 
notes are both of the same pitch, wlille the .A.nglo­
Germnn has a ditl'et·ence or a tone or semitone 
between draw and press of the same ker.- R F. 

Model Cutter.-H. G. (Dulwich).- 'Vait patiently 
tor the article on this subject. Use good white 
nine for the hull, and rellow for must aud spnrs. 
l'he dimensions given in previous reply arc all that 
are n ecessary.-G. J. E. 

Sawing Machine .-OLO BoY.-.An article will 
shortly appear showing how a serviceable and 
powerful machine may be consb:ucted at a low 
cost.-Eo. 

sp1·ing • a(tCI' CX)JOSUI'U ll. ClltCh is I'C!IIlOVCd . Y 
~1cuns ot a milled-beaded hullon on lh~ outstde 
ot the camera, supporting the pla.te by t ls lower 
edge, and the pinto fu.IIB into n spt~cc below, ~.weu!~ 
spring gl vlng it the ncccesary tilt, compe tn~ ~ 

to fall tucc upwal'<ls on the plates bclo\~, where 1t !S 
rctn.incd In place by springs. Au!>~bcr ~tmple for:m Js 
whc•·c the plates nt·e held In postLJOn l!ke. t~!l vtows 
in u revol vtng stercosc_ope, ~nd kept m 1 e~Jstcr by 
n lover nnd button; m tbm form the plates are 
fixed in sheaths, which ure attached to a small 
cndlcRs bund, nllCI by Lbc tu.rn of ~ button bro~ght 
one urtcr tu1olbcr· iuto poslLion,un mdcx and pmnter 
showing how many pintos hnve b~en .set .for ex­
posure 'J'he list or cameras of tlus kind ts very 
numerous; the general ideo. in ~11 is. to place a. 
plate in correct position, removmg tt a .ft_er ex­
posure with as ltttle trouble and expeditiOn as 
possible.-E. D. 

Book on Gralnlng.- J. K . (Wat/orcl).-" The 
Plumber Painter, and Glazier," ~ .• Hou.ston and 
Sons.-K. 

Blls ters 1n Pa.lnt.-PATNTER. - Some believe 
blisters to be caused solely from the presence of 
water undf:'r the paint skin ; others vouch that 
gases and not steam are the direct cause ~f ~he 
nuisance. It is difficult to give an authoritative 
answer to your query. .Are tJ:Ie iron cases frf!e from 
every trace ot water or greasmess before pamtingl 
If they show rust when blisters peel off, it looks 
very much like water ; there is evidently a. ~ant of 
cohesion between the iron and the first coating. It 
this is a question or primary importance to fOU, I 
would ad vi so you to write to .l\1r. E. Math1eson, 
Ardrossan, n ear Glasgow, for a copy of his book ; 
he will probably let you hu.ve it at a greatly reduced 

P.rice. It is the only real attempt to grapple with 
blisters " that I know ot. Try also the "Paint 

Preserver" of t.be Chllt'ch Manufacturing Company, 
Pomeroy Street, S.E. It is a remarkable produ c­
tion, and worth experimenting with.-F. P. 

Pat che s ln Painted Woodwork.-AlUfOLD­
The " ugly brown patches coming through the 
paint '' after three coats of white-lead paint has 
been ,p·ven are very easily accounted for. It is the 
resin m the knots discolouring the lead paint, and 
exuding out of the wood. On page 699, VoL L of 
WonK, pnragraphcommenclngwitli, "Pain,tissome­
thing like,'' etc. you wilUlnd this matter explained. · 
It you did use lrootting-I ~ect not-it was very 
inferior in quality. Go to adece.nt shop n.nd be sure 
you:get the right thing; do not be put off with a drop 
or polish, etc. Yoar remedy is to give the pine~ a 
thin coat, or two thin coats, or "ltiiotting composi­
tion;" then make up the white again-use raw 
linseed instead of bcn'led ditto-in proportions as 
before. Then touch up the knots twice wjth the 
paint, and gh' e one coat all over to get once more 
n solid uniform appearance. Follt' coats are none too 
many, so the1·e is not much harm done after all.­
F. P. 

Vandyke Brown.-V A..VDVKE.-The trouble you 
complain of 'I\' hen using this pigment is not common 
to such. I should think it is duo to either being of 
an inferior quality or to being gre~y. or else there 
is something wrong 'vith the grounding paint. Get 
a little pigment from elsewhere. Vandyke should 
be purchased ready ground in water, and ot the 
best qlUility only. Perhaps there is no necessity to 
use it so thick as you speak of ; !or walnut, you. 
know, there is ivory black, barnt sienna, lllld van­
dyke, to get variety of tone with

1 
separately or 

mixed, as wo like. See paper on • Walnut Grain­
ing" in WORK.-LoNDON lJECORA.TO.n. 

Marbling. - YOKEL.- The only lithographed 
colour · examples are such as were given with 
various issues of the Journal of Decorative .d.rt (15, 

St. Anne Street, Manchester) a year or so back. 
Dove ma?·ble is of a. grey colour ; it may be simply 
imitated. Pn.int the ground o. light leaden tint of 
blue; make some of n darker shade, and with a 
feather put in veins and m arkings across the block 
or panel ; use thin black in the same manner but 
rather sparingly; then put in white strenks 'and 
soften all witli a stiff softener; when dry, SCUmble 
with thin white and put in solid touches of white. 
-F. P. 

it swells up aud becomes soft, then put it into a 
":ater bath, uud apply heat until Lbe fielatine is quite 
dissolved; this ruu&t then be put mto an opaque 
bot;lc- ginger· beer bottle, fot• insto.nce- and 55 
l,"l'ams O{ CI'Y&La 1 Of sill• et· nitrate added little by little, 
ohakin~ up well between each addition until the 
Whole 18 diSSolved. l'our thi3 out into a dish to set· 
When it has done SO, Squeeze it lllrOUgh some coarse 
can,·as into cold running water, and let it wash for 
11\·e bout'S to J'Ctnove tl1e soluble. snlls; gather it 
from the watet·, and place on a hrur sieve to drain 
fur SOlllc 110111'8, It ntny now be replaced iu the 
·IOll le, which can be set in so111e hot watet· to melt, 
und whcu lllehcd should mcusut·e 5 ounces; if it 
~ocs not, lllake UJ.l the qmutl!ly with watCI·, udd 
f,~llchru.l! ~?f ti/1il'itof wint:, and tlllct• through wush­
eaUJer; tt ts t 1e11 ready for coullug clll1cr pluw~ or 

l
1
11Ptt·, Auy Sluout h )llll'll PUJWl' will do; suxe paper 

~~ P"t:hrtJJS ~U! t;ood uti ru1y. 'l'lwy require uo Jll'e­
J•aruwm, IJctnl{ tuc:rcly dJ·u wn O\'er the surface o! the 
111clte~ wurn1 t:lllulsion und huuK up to dry, a \·oicl­
lng utr-bul.rlrleh. A 11 d1, ·>.e tu·occsse>s 111 ust be con­
~.uctcd iu u weui< J'lllry liK"hl. A )Jnpcr thnt AllMA-

1 Vlu-; llluy fir.d Jucet hi, w J><he!l is simply made by 
lloaUng reu.tly I!CIII!itised lllutt ut· albumen paper ou 
! ~0 Per <:(:1• nt. l!olut iun of IJJ'omidc, of auunonluna tor 
d ~w Ill nu\-C<J, and dry iuK" iu the du.rk: thls ntuy be 

Tools, e tc., for Engravtn~ on M etal.-W. B. 
(NCWJJOrtJ.-'l'he onlr tll·m wtth which I am nc­
quaiuted who den! m all tools for engrn'l'ing on 
copper, steel, and otlter engrn,·ing, is .illessrs. John 
Sellers & ~ons, Arundel :::treet, Shoftield. Their 
pl'ices rule rather high, but the tools generally o.re 
ol the highest qua.lit.l\.so that the extra expense 
nt the outset is usuiWy t he most economical in 
lhe end. In answer to ronr second Query, I do 
not know ol any book upon engraving on metal. 
'l'here are se,·el'D.l books upon wood engro.\'ing and 
etching, but none, so tar as I know, on metal 
en,..'l·n,·iug. You will, however, find art.lcles on the 
subject or eugrn ving in the various encyclopoodias 
-notably, t.ho •• English," and which is also illus­
trated-but as they merely skim the surface ot the 
suQject, a learner would hardly gather muoh in­
formation, which is chiefly teohiiicnJ. You will 
11nd a short artiole, fully illustrated, running 
through Nos. 33, 38, 43, <15, a.nd ~8. in the llrst volume 
or W Ol:tK, and from which I hope you may gain 
some useful information.-:-:. M. 

Hand Camera.-SauL.-It you can manage 
to make an ins trument of the kind designed, it 
should uot be dltllcult for you to construct one or the 
magnzine pattern. There are so many devices-and 
good ones, too-for etfccting n change of plates in 
a simple manner, that it is somewhat dilHcult to 
say which Is best. I>orhaps one most easily made 
Is when the plates are contained in sheaths and 
set oue behind the other, and pressed up to register 
by a spring at the back. A light tight bag is 
llttached to the upper part of the camot·a, tho plate 
exposed being lifted by the 1lnger ancl thumb, lllld 
placed at the back or the others, a piece of wood 
dividing the ex_posed and unexposed plates. When 
tbla is reached, it is known all tho plates have 
been ex~eed. A small prQjectlon on the top edge 
of the sheath will asallit iil counting how 1nnn.r 
Platee are either Wl8d or not. In an instrument 

Paint for V en etltLD ~llnds.-J. S. \V. (~faccles. 
Jield).-An answer beanng upon this subject will 
be found ~n page 780: Vol. I. of W ORK. '11he laths 
can be easily PIIJllted 10 the usual manner. L et them 
be first thoroughly washed with soda. then coated 
w~tb white-lend paint (o~ desired Lint): and finished 
w1~b a coat of enamel pnmt., or two coats wbite-lend 
pnmt1 ,and then one cont ot ligb t COJ?al varnish. The 
grey tlnt Cllll be !J1nde by the additton of a liLtle red, 
blue. or black ptgments. A substitute for enamel 
\~ould be white l~d mixed w~tb eopnJ varnis h only. 
New blinds ,;eg111re a first coating of "knottinoo 
composition. -F. P. o 

be,, t:IOPcd ur lull san1o wunucr as the orclwary 
romJtie pupcJ·. - u. 
Tunin g ConoortlDa..- J. M. (Bauham.).- Y ou do 

Dot filly wLct!Jcl· the concertwa 70u \\ant. to t UDe 

C~blnet and Overmautel Designs. _ s D 
(Br1.1:lon).-There have been many or these in 
"Vol. I. of WORK. Buy t11e Index to that volume 
ro!7 one penny, nnd the whole contents of the ,·olumo 
will be before rou. Then obtain the numbers you 
Wllllt through your booksellet· or ot 1\fessrs. Cnssell 
and Co., London, E. C. ' r-

Paok-&addlo.-SaooLE.-Tbenurhbet-.of Captain 
H. It. Newburgh-ste\~art's Patent, f~Fcemberl, 1887, 

I 
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~0 lG.540 pril'c -Id Hl11 address is TrM·ers' Hou~e. 

\\"i.ndsor.' lkrks. · A direct comal_!unic.llion WJth 

b im is the Yea-y best course.-J. C. K. 
EDameL-C'. 1\(. ( Briphton). - I do not kn~w 

what '\'On mean b\' U1o "white enamel preJ>a!aho~ 

used by makers of overmantels before ebo.msaog. 

You must be confounding it with some. flJli?g you 

have seen used or the preparation whtch 1s '¥led 

sometimes when the work i8 to be polished brlJ;tht 

on cheap overmantels. 1! :rour tmmes are anything 

YOU want to ftn ish well. let me recommendJou to 

tinish them by French polishing in the usu way. 

tr. howc ,·er. you clo not cnr~ ~or this, coat them 

with a ml:"trure of size nnd whitlug.-U. D. , 

R ecipe for Blacktng .-J. W. (Barnsbury. 1\.~. 

-The tollowln~ recipe, taken from McQuhae s 

··Decorators' and Artisans' Hnnd~ook •. ". may be 

u seful to :rou and oth~crs who are mq.u.trmg u!te_r 

1 his sort of thing :-F onr ounces of n ory black. 

three ounces of the coarsest soft S!Jgar, ~n~ pint ~t 

t1mnU beer. and half an ounce of oU or v1tr1ol. .I\1L't 

them grnrlually cold. 
Banj o Makiug.-J. S. (Gla.~no~t>).-T~.e ba~os 

nsro by professional p.lD.:rers are lined." tth "ood 

inside the hoop: there n~ny be exce ptions to the 

rule, but allfi rst-<'lass bamos that I l.mve seen ho.ve 

had the hoop lined. There are var!O~ts new s t.yles 

oe bnf\ios with m.ctal hoops, but no hnmgs t{) th~m. 

in the market: but I ha Ye no~ bearc.l of one which 

l'Ould be at all compured WJtb a hoop mad~ of 

German silver. edges s pun over two steel w1res, 

and lined with wood Inside. A. number of new 

110tioos by n1yselt and other D')~kers ba.'"e .been 

tried. but. up to the time of wntrng the or~ary 

model still holds its own. To ensure m~ng a. 
banjo wltb a good tone, such a one as you desue. you 

must make & ~ hoop, line it ":it~ wood. fit it 

with a. band wtth a recess turned m 1t, or notches 

lll<:'d in it to keep the wires of the brackets from 

, ntting into the vellum; use the best brackets only, 

f,)r it you buy brackets that as SOC?n as you put any 

1•rcssurc on them the threads str1p olf. you never 

will make a. banjo to :rour so.tisfacti_on. Use a 

.. Roger" vellum· they are moreexpenstve than the 

C'nmmon ones, bui the superior results attained by 

their use more than compensate for the difference 

in price. \Then a vellum is properly pulled down 

Hnd set, it should feel almost as tight and hard as a 

l•iece of board when pressure is applied by the 

t loumb or finger. I shoUld certainly give preference 

to a ,·ellunl aU white, provided it was ot a uniform 

: hickness aU round. I would not have a. trans­

parent vellum on my own banjo at any price. 

Hanjo players, like ~ther mu!Ucians, haYe their 

l1 ale fads when ordenng a. banjo to be made: one 

would like the vellum to have a small transparent 

t :ttcb on it, another would like it halt transpurent 

nnd half white, another all white, and so on. In 

~· ·lecting vellums, it requires care and judgment, 

c•nl,y to be obtained by practice and experience (at 

times, dearly bought); it would not do to be guided 

t-olely by the colour of a vellum as I have seen 

lllan:y whlcb hl\t'e been nice and white, but which I 

c·ould not conscientiously use it I wanted to do 

justice to my customers. I cannot tell vou any­

tl,ing about the metal you mention (stlveroide), 

having bad no experience with it. I have just 

made and introduced o. banjo with hoop and band 

111ade of pure aluminium, which is much lighter 

than tbe ordinlll'Y metal "jos," about five times 

li~hter than brass, taking equal l!roportions in size 

und thick-ness of each metaL l'he t.one is very 

1=00d, but I prefer the G. s. hoop. Tbe vellum 

must not touch the wood lining inside metal hoop, 

h•tt must rest on spur O't'er edge of the metal. 

'fhere are u. number of banJos imported here from 

America (warranted real American make); the 

hoops of which comprise an outside casing of thin 

llletal ; the bottom edge is spun over a wire, with a 

1 hick wood lining· the edge of metal casing 

finishes n little oelow the top e~e of wood 

lining. When the vellum is pulled down tight 

1 he edge of the metal casing is very apt to cut 

it. or it it does not do so. the band, not being pro­

Jierly recessed. o.llows the wires of the brackets 

to pull into it and cut it. Do not make :your banjo 

after this last-mentioned style, or/ou will not be 

able to get the tone you wish for.- • G. W . 

B ookbiDcllDg.- J. G. B. (Stratford, E.l.-I have 

analysed your note, and have reduced it to three 

yucstions. (1) Do bookbinders use any ~ticulo.r 

form of appo.ro.tus to stamp circles on boO 1- Yes. 

121 I s the book laid on braaa o1rolee such as printers 

11se 1-No. (31 Are such eiroles .andlold lettering 

done with separat-e handle letters an clrcles~No. 
-u. c. 

Gold LiDeL-A..."fXXOOs.-You want to know 

how to put gold lines and at&mpeupon velvet. This 

is n. very diJflcult procesa: one w hich even the best 

ot finishers cannotaccompUsh at all times in a satis­

factory manner. I t requires v~careta..J.manipula.­
tlon. I will e11deavour to descri tbe procesa, and 

would advise you to make e ment with waste 

pieces, as ydu are eure to . spoil not a few when 
~·ou begin. The same detana will be necessary 

whether JOU are using lines or stampe of any 

design. y~vet cannot be prej)&red for gilding by 

any of the processes a!read7 deeoribed for leather 

work. It must not be damped in any way, and the 

~laire used for leather and cloth would staiD it it 
worked over the surface. There are at least three 

r•owders used for making the gold "stic)[t as we 
say. One ot them is drJed wbJte of eggs reouced to 
powder ; another is gum eandrao ; while the third 
is resin : both of these are powdered like the 

eggs. Either of these can be uaea.. but the gum 

• 

• 
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is the best; it must be reduced nry- fl':'e. nod it is 

best to be put into n botUo nnd a PICCO c~ fine 

muslin Lied over it: by this means it can bo dusteu 

over tbe part to be gilded. When the powder has 

been applied the gold is cot to the required size, 

and lifted on the roll or stamp. The design is tben 

flrmlr_ in1p1-essed and the superfluous gold wiped 

oft: The tools of course must be heated,. When 

tJ1e design is large, it is usual to work. 1t out o,n 

paper, and laying it upon the velve~ nupr~s 1t 

through, and afterwards go over the design, glaJrlng 

it with a camel-hair penCil ; and when dryi lay on 

the gold, re-impress the tools as directed for enther 

w ork, and wl1en finished, rub otr the superfluous 

gold with a clean rag. As to exactness and regu­

lnrity, it would certaiil.ly be best to accustoD') your· 

self to do this without any special tools or appliances. 

You mi,~nt. when you have dusted on the powder, 

draw a · e. by means of the straight-edge and a. 

J?enci1 point, nnd work to the line so drawn. Slight 

aivision marks mi~ht be made the same wa.y. You 

could also make lines and marks with cht\lk; but 

:rou must be careful, as velvet is easily marked and 

stained.- 0. C. 
VeDetiaD BllAda.- J. J. (Hadjleld).- Though 

!or mant years I was enga.ged in making. Venetian 

blinds. never used a paint-box for pamtJng the 

laths; I have heard of a trough being used tor t~e 
purpose, which I suppose J. J. means. I regard this 

trough as a. slow, messy, and wasteful contrivanc~. 

only useful to a heavy-banded workman, wno 1S 

quite unsuitable for o. blind painter. Laths for 

blinds are best painted, held by the operator's fore­

finger and thumb by one of the upper holes, the 

lower end of the lath being stop~d by two .small 

nails dri>en into a clean bo11.rd which is restrng in 

11.n inclined position on the edge of the bench ; the 

slope i.s to prevent the paint accumulating at the 

end of the lath. As to a. punching-press to mo.ke 

the boles, Reynolds & Co., Acorn Works, Edward 

Street. Blacktriars Road1_ S.E.; or Hawk ins, 126, 

London Road Southwo.rK, each supply a machine 

which is good and reason.able in price. It J .. J. 

means the ' 'a.rnish llsed to mix with green, whtch 

was so frequenUy used formerly, turpentine varnish 

is the article· it has the power to develop the colour 

in a wonderfUl manner. This green is not so much 

used now as it is poi.sonous, though I never henrd 

of any miSchief from its use. Without the varnish 

the same quantity of green would only just tint the 

paint, though a full colour was produced with the 

varnish. It J . J. means ~hat the blinds are po.inted 

and are now to be varnished, tbe varnish depends 

on the colour. It blue or grey, the \'&rnish should 

be the palest of carriage or co~ varnish, though 

what is called maple 't'arnish will do as well. It a 

stone bu.ff, dra.b any of the reds or browns, greens~ 

or any tints of them, oak vo.rnish will do it of gooa 

qua.l.ity. 1! J . J. is speo.klng of blinds not pairited, 

let him stain them, if desired; give two coats~fpatent 

size diluted with one-third water, and varrush with 

best c.hurch oak. An article is i.n the Editor's hands 

on the subject of Venetian blinds which may help. 

I could have made this answer shorter if J. J . bad 

been more e:~t:plicit ; but I hopo it may be of use to 

some others, so I give this rather prolix reply, and 

trust that our worthy Editor may not have to use 

his shears· but it would be much better it querists 

would be more definite. Longer question.s would 

require less bulky replies.-B. A. B. 

ffi-QOESTJONS SOBMTITED TO CORRESPO:WRNTS. 

Gypsum. - GYPSUM (Larnaca) writes:;-" Will 

any reader kindly inform me how gypsum 1s burnt 

in England and when with coal or coke, what 

system of oven or kiln is used 1 I principally want 

to know how to prevent the smoke from going 

through the kiln and making the surfa.ce of gypsum 

stone black." 
Gear Wheeb. - STOCKTON-ON·TEltS writes:­

" Oan any reader inform me where I can buy small 

steel machine-<:ut gear wheels 1 This will oblige." 

Cheap Lath ea.-ENGrNEER writes:-" Can any 

render give me the names and addresses of cheap 

makers of lathes1 I have not much money to begin 

witb and I want to avoid the merchant's profits. I 

should like to know where I can buy one direct.." 

IV.-QUEBTJON ANSWERED BY A COHRitBPONDJtNT. 

T e lephone Distric t and S ectioD. - TELE­

Pnorns•r writes :-"In reply to L'<QUIRER (see page 

506) you can buy telephones wWch arc tree from 

the' claims of the Na.t.ional Telephone Companies
4 

but they are not practical instruments at all. .1 

would advise you to wait until December 9, 1890, 

when Bell's patent expires: this you cnn use bot.h a.s 
transm.itter and receiver; the carbon transmttter 

patent is not free until July, 1891. It you require to 

open a dis!Tict for telephone subscribers on the ex· 

change principle, you will have to apply to the 

Secretary, Genero.l Post Otlice, London, for a 
licence." 

V.- BRlltF AOKNOWLED010NTS. 

Qneulone hAY<' been reC('IYed trom tbe tollowtD• mrre~pon. 
denu ADd Mswera onlr aw&Jt lp&celn 8ROJ', DJIOll wbleb tb~e 
Is great JJreaa••re :-Tno ~ Za11o; .a. ·.a w. CMmlloft, B.E.>; 

J. ll. S. tLcmdon, lJ. W.) ; J .l;.. (B..VGnl: 1". L. (~): R. 8. 

(Nor/ol.t\: VntJICG 0 JUP ; R.; G. (J"rUfOIO) i.... 8tTGA& BOILJIR ; 

o.n. CWI• Uitlv\; G. w. CIJTocklefl, S.JI.); lL n.. (Non/l<m~ptcm): 

T. B. W. (l/..U); A. lJ. D. ! .9Cr1ftnlg/14m); J. M. :MO (Wulport): 

J. La :M. (G._Ie]l) ; N._o (LJIII.III; A. A. (Dt~J1Wd) ; YOIKL; 
H. R. (Paddinutont; llAAWIOl'l T. J. ITredeaM); G&.&.TUVL 

ll'aJUD' INDILX ' e.IIITH: lt. 0. (~;W. B. P. (Malt­

CJIMUr);' A. B. 0, ;' T. W. V. ILeiOIIIU-r); J. D . 19l41g01112i P. 1'. 

(.d.ft~) • S. tr. B. (lla"'llapl<ll• ¥, W . )(. (Bout.\ MUidl): 

.J. A. W. (Ol41gOV>); ll. ~· (ilC1JrbtifQn)l R. L. B. (OIIUI/OUI); 

1. B.~ll) ; wao(lt~). 

[Worlc-November 22.1-. 

" WORK" EXHIDITIO:N. 

NOTICE. 

WATCHES, JEWELLERY, &:c. 

Tm;: Sccret.D.ry hereby gives notice that on ana 

after December lOth next until December 20th 

exhibitors may forward to the Secretary, "Work': 

E:chibition, Messrs. CasseU & Company, Limited, 

La Belle Sau\'nge, Ludgate Hill, E.C., any small 

exhibits of >alue by registered letter (insured it 

o.bove £5 in value). By tb1s moons auch valuables 

will be safer than it sent to the Polytechnic lnsti· · 

tutJonldirec t. and it the omciallnbel is enclosed 

the Secretary will guarantee that tbey shall be duly 

catalogued and exhibited. 

JoHN W. RARLAxo, Secy. 

WORK 

TERMS 011' SUDSCntPTlON. 
s montllf, tree by pott .. .. .. lL 11e1. 

fl IUODtbS, ., .. ., •• SI. iSd. 

12 woutba, ~ .. .. .. 41. ea. 
Pollat Orders or r ou omce Ord~n ~ahle at tbo Geatlll 

Poat omc:e, London, to CAS aLL aod Oo.liPAIIir, Llun't:11. 

TJIUIII FOR TRa lNiEilTION OJ' ADV'111TJSilB!IT!1 I~ UC'II 

w .lllltLT l&sox. s:. a. d. 

Ono Pnge - • • • • ·UOO 

Salt l'age - -
!,!nnrcer Pn~:o - • 

• - ••• - 8100 

E11c hI h of a Pl\gl' -
. • . . . . a u o 

ou,~l'lxteenth or • P11go • 
lu Colum.u. 11Cr iucb -

• • • - 1178 
.. • • .. 1 0 0 

• • • - • 0 10 0 

s mau prepald Adverttaemeou, !ueb as Sltutlon• Waaael 
:.nd Exc:han~re. Tw1.'11t)' Words or leFI, One dbillinr . aod Ooo 

Peony per" ord extra it m·rr •rwenly. ALa. 0TUII\ Adff~ 

ttaernenta la Sale nod Exrbange Column aro c:bargt'd Vc.t 

Sbllhng per L!JHI (al'craglog eigbt wordal, 

Prcnninmt l'ofitioooll or o Rritl of f"llrtl4111, 
bv ~pula arranucmmt. 

•• • Ach·ertlaementa aboold reach tbe Omcc founeo 
CllJ'I in ud 1•aoce ol tho date or lull c. 

• 

S A.L E A.ND EXCH cflVGE. 

B el t's P aten t E namelled Adhesive Water­

proof Advertising P a p er Lett er s and ~11J'e~ 

an all colours and sizes. Besa and chea~t. LIMn teh• 

to agents- Sample sheets, gratis. IICtory, 17, Art ( ur 

Street, W.C., London. s~ 

Tools. T ools, Tool;~~.-The .che:~pest house in . th; 

tr:ade for .E:ngli5ha.nd .\menc:a.n tools IS Lut~T's, ?97• .Hacln< 

Road, London, E. Send stamp for reduced pncc hst. [4 1t 

Vic tor Cycle Co., Grimsby, sell Mail Cart Wheels- I~ R 

Comple t e Outllt for Making Re~ Pho~ 

.,....anha · print~ insa ruc:tion.~ ; ready for .IDsbot u~t. 

.,. r • p 'cui f £! prue comp«ll· 
Carnage paid, ~ ~. 9d. artt :ars ~ S'?, W k" Depc 
lions free to all purchnsers.. No ee.•.- or (l • ; 
PHOTO NoVElTY Co., Alvaston, Duby. ~ 

Picture Moulds.-rs to 25 pe.rcent. positive!)' T'!: 
Send for wholes:lle hst now.-DsNTS, Importers, [t

6 
a 

worth. · Loado 

Machlnery a.nd T ools:- Largest sloe~ m ureba! 
BRITANNIA Co., xoo, Houndsthtch. CMh or hire P · 

Gaa and Steam ED~ea.-Engineers', AtnAieancJ. 

Builders' Tools, Stocks, D1es, Forges, etc. i cataCologuCoJ_ 

6d Or "·t ~cond band 2d,-BRJTMINIA •• 
new, ., tu - ' 

c:hester. al S . ~ 
B est Bopk ~D Lathe.:-Chapte.rs on i\~tBilJ~'!n,LA 

and Screw Cuttmg, 3s. ; sotled cop•es, 25• 
1 

Co., Colchesaer. 
Toola f Tools ! I New list, st:amp.: All kiE:e~oR:;: • 

teur use. Low prices.-STII'FIN & ~,;o., 324• (I~ 

London, N. . . cue :urd 

Solo VloUD.-Benutiful tone and fi'!1sh.
1 
:rgaln: and 

with bow ; part for 15'· 6d. V er)' ex.ceP.uon?,.en in (ne.-

cortain to please. Al;o ~os. worth mu~IC gJ (t s 

J\1~ GRAHAll, College Buildings, lpswlch. A,eott 

Paper Letters, Rubber Stampe, e tc.BR;THOS. 
r 1 (' •e) - WILLCOX (J 

should apply .or sampleS or. · E S 

, 72 Blackfnars Roa.d, London, S. · 'alitJ). 

~heap Lots of D cllign&;-11:!" Fre::;,orM~~ (d 

roo ditto (IMt seaM>n's), 100 ~v:;:f,;, •00 
Stenci!J, :J 

full si~e), xoo Cake-Ic1ngE3h ~ket, ~ 100 .Decms! 
Shields and Monograms. ne ~~~ ~e free. Lis&s-' 

Stencil5 6o large sheets, .s. 6d. R d Bournemoudl. 141 

free.-F. COULTHAJU>, Terrace 03 • ussf ,, by J• 
R e pouufS.-"Tbe l\faaual on.~~" No. 1$f_,. 

Harrison, Birmingham, refeled Jf ':rtim' r~posit«M~16• now M obt:uned from !!ear. Y Price 6d. I 

London, Glasgow, and Bmrungham. 1r 

OD Bard Soldertng.- A usc~~tll wo=rk~:C~~~ 
CHARLES E. }toss, Jewellu, Boltoo. 
n.6d. 
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S STOPS. 
V os·DOIJilDB, 
Expreosion, 
llDU Fl:~to~. 

By R oyal 
Letter s P:1tcnt. 

For all Workers in Me1:ats , atso .Join er&, 
Wood carvers, etc. 

WE HOLD THE MOST COMPLE'f.t: STOCK IN 
THIS COUNTRY, 

And :lll Orde rs have I mmcdlato Dtspatcb 
Ortit'r-~ ful' Jlru·tltt•(fre ru11l 1 'cwl « Ol't' l' 1011. 

in r,/ u e. Ctn·ri ll!l" 1-" t·t·"· 

ESTAllLISli l!ll 18Gl. 

B :r R. ::K:. :a E c ::K:. B .AN'~~ 
Southnmptou Butldmga, Ohl\neot·~· Lnne. London. 

THREE per CENT. INTEREST nl!owcd on DE­
PO~ ITS rcp:t) ahlc on demand. 

'l \\.0' a CENT. 1?\Tt::Rf:ST I'll CURRENT 
ACLOU~l'S c:~lcu l:~teJ on the nl ininnun m.:>tllhly b:.lances, 
when not dr:twn h~:ow £.aoo. 

ST t!C KS, :;, HARES, :tnd ANNUITIES Purch:\Scd 
:mJ ='old. 

lJ OW TO Pl'RCHASE A H OUSF. fOR TWO 
1 Gl"l~E \S l'ER ~W:'\ I H e>r A I'Ltn· Ill· I. \:00:0 1 PI: 

FIVE SHI:OLI:'\t.:. I'"R !11 0~1'11, "ith .~nllcoliltc 1""­
<.,<sl"n Apph· ~~ th olllltec o: the UIIUWtiC!.. I J.LUU~ILU LA~U 
S VC U:.l ' '. a. .. ._t'O' e. 
T~c &IRK UECK A L M ,\ S .\ C K, with full l'~rti •:hr., r n•t (re<.: 

on ~I phcnon. 1-i~ASLIS RA\'F'I:SI ~~ •I r. \13n>t:•'· 

THE UNFAILING POPULARI TY OF 

Cassell's 
Family Magazine 

/:,u a r-ni1t hen sliort•u !1iis )'tar bl' an il:rreau iiJ 
~ . 

111 rirrulatiou tf s.:r.•<ralllit>u.ic11t.l rfltics IIINIIIily. 

£500 CHALLENGE. 

The December P nrt (r .. r•(•• .Y~·. :!6, prier: 
; d.) b egins a N ew V olume, and routai~> r 
th.· r••mm;u.-<111•'111 of Tlin·,· ll'tw S.-r/nl St.u ia, r1 
Ham:'som~ Tinlt·d Pi;turt, nu./ milt)' ,·u.fu!, llt>Vd~ 
nn.l <nt;r /,u·rting fi:alurr:s of /nt.:ral lr> ··=·,·ry 1/ltlll· 

/>,·r of th.: fnmily . 
CASSELL & C OMPAll\', LI~IITEO, Lu.f~Jf< H o • .'/, L(ll-f'" · 

F'RE1' 1J 'Olfl\. 1/0l l A 1li.A.TEURS OF B01'H SEXES AND ALL _..J.GES. 
:::cupae Dt~e•r.:. :\ o 102. 

Wsul llrnc1<et. 
Frlc,. 6d. 

THE MOST PROFITABLE AND FASCINATING OF All HOME PASTIMES. EASILY LEARNT. 
J H . SlUNNER & Co. ha,·ing ni~lot'd J'(t rtnel'lflc iJ>, nre oiTer]IIS their E11or·m o rt.c Stod•. incluJin>: 250.000 FRETWORK 

: PATTERNS :~nd 100,000 ft. of Solid and Three-PI>• FRETW OOD. \'eneers, &c. ; 1.000 Gross of FRl:.:TSA W S, beside>· 
:In n.w.cn·~ .,.,,.r.t.t~ vf I 1,1\d :::. OU l'FITS, &c. , :1~ a special inducement to their cu~tomcrs to order :.t onct!. . 

. ~.500 l s. Books of Fretwork Patterns, nch containi n~; Twelve L:tr!;c ::-heet>, be.lutifully htho;r:~phed, none of" luch would be sold 
rct.ul :11 k· th:tn zd., :~nd m:my :tt ~Jd. :md -4d. "ilch: al~o 

1,200 ~&. 6d. Books of Fretwork Patterns, containing Twc:nt)' Shcc::s, J Q in. '< n in. , of new designs, m:tn)· of "hid1 would rct:~il 
:~t6..!.o: •• d l h.,,t!soos.s, . .£375 in Value, will be GIVEN AWAY. 

,\ ,. ·~u r cu• tomc:rs ordenng ss- worth of designs from Catalogue will be presentcJ wtth one of the abl),•e IS. Eooks. Tho(t:: or.l.:rin~ JOS. worth 
w,ll r '" .t ·<. C•l. Hook. 

An Allowance of 10 per Cent. ;, rot~ds will be milde on all mixed orders for Wood. sm:~ll T ool•, S:~w Ob<lc:~. :~nd nc~isn•, amountio~; 
to 1o~ .• ""tl l G p er Cent. on orders :.mounting to zos. :~nd upwards. ~OTE.-T/ut r~du:tio11 do.-s 11111 af>fiJ' :o Tn.11fle .llt~dw:u. 

N .B .- A SPLENDID OPPORTUNITY FOR BEGINNERS. 
ll · r:;b.,'l~'"'" 1-~r,.twurk UutJi t , compri.,.ing tz·tnch Steel Fr:tmc:. Fort)·-cight Sa"•· .\wl. fil<!, Four De<igns (with sufficient T'l tnc,J \\'ood nnd r· :'~ •

0
· on Fretwork). AI~ An:I'"L"~··t.lifll• IJI•i.tl, wtth br:w h:tndlc anJ T nr.:e t:n•. will bt! .SI. \''l' <r U .-11'1 ~ with e.lCh ,et. r\),t free 

or :1·

1
· , .. J. u)li ts on Cnrd, IS, 6d. and 25. 9d., post free. 6ft, 2nd quality assorted plaocJ Fr.twood, I S. 9•~ po(t free, :s. 6d. t: ft. Jm,-, J itto, 35, ; 

P\)· l re:c . "' ;!· -;u . 
. N~yY OA,TALOGUES of Machines, Design~, Wood, Tools, etc., with 6oo Jllu<tr · i,;n aml fu! in5tructions for Fret-cuttin~:, Polishins. 

:tn.! '/"tl-~ng , prtce -4 d., post free. A Sjwimm .Si.rjumry Fr.·nuo,.k D.·tig" SENT GRA.TlS :,•it/: ..-.:.: c. ,ta.,•,;ut: a lso a list t.~/ /Jni,.;ns Out· 
/If>, "" I. tts!s, d e., at Grt a tly 1\~ductd Prius lo d t ur. N.B.-Ail orders must be ac.::ump.uued Ly ··min.ncc. AI'I'L\'-- ' 

J. H. S~INNER & eo., Manu(~ctnwso~~;.~:::.:~MMerlal,, EAST DL'J:' EHJ! .J.li, ~~ORFOLI(. 

~ ,. 
1: 
~ 

A.·,·nd!y IIUIItiou tltu; Jf' r z••lttu "' .:'triu~:. 

"WATKINSON & LONSDALE. 
0() 

0 0 

~ 
I ~ ~( 

~· ,.; ql ~/:~: :P~ I;: LIS;~ 4j 
MANUFACTURERS OF ~0g 

P/10/ograp!tic Apjal/alus, ~ 
NEvV BRIGGACfE. LEED3. 

0 

0 

PROFITABLE HOME WORK. 
\\'i•h r.ooTn R~oTII F.Rs' Registered Mitre-Cutting 

Machin£', any pc:r~\)n , without pre,·tou~ i11>tru.:u"n or pi':\C• 

ti , .. .::. n m.1kc :. Picture rnme. T his :\bchine i, now bl);clr 
U•LJ m t'Je T r:tJc, nc:::rlr 6,ooo h:wins; lx-cn sut..l. Write 
r ... r ll;t.:-tutcJ Circubr to the Sole i\bkc.--

BOOTH BROTHERS, 
TOOL .ll A. K ER. S , D r.,· .B L I J.V. 

Every 1JI o1tth,] CASSELL'S TIME TABLES. I P1·i ce .J:cl • 
• 

• 
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l'r, "'nh :'lnd n·Ji,•,·,•c; INDI­
GESTI ON, FLATULENCE, DYS· 
PEPSIA, HEADACHE, nntl all 
' •t h··r =--•• ••u.t..:hk 111 cJ.illl.uitics. 
PURIFIES tl11.• BODY, i mpaning 
NEW LIFE and VIGOUR. Pos­
St':.-.~.·~ m.tr. <'lions r{'Ctlpt'rative 
pn1Jl<.'lll<.''· I" 111\'.tlu.\hl.: in re­
lic:' lilt! .tnd stuuul.ttin~ the O\•er­
" orl .. ,·d ln.tin .lilt! n.:s~citating 
<''-hau~ tcd \it.dlt ,., . 

A .DVERTISEJIENTS. 

Ll EUT.-COL. HUG H BAM UER, 40, HANLEV SQt'ARP, M ARGATP, ~ar~:-" I ha\'e now u-ed 
the SALT REGAL for two yc:~ r-.. 1 have much plc.1'ur.: in stating that 1 have found it the most 
:~grc:eaule in ~a~te of aU Salines, and a ccrt:~in cure for bdtous headach.: and furred tOnJ;ue, from what· 
e\•cr uuse :ln ,ang.' 

2~. Od.., of 3ll Chemists and Stores; or by Post from the MANAGER, SALT REGAL WORKS, LIVERPOOL. 

['York-November 22. l890. 

BRIGHTENS and Cl.EUS 
the COMPLEXION, and is highly 
recommended by the MEDICAL 
Proression. Corrects all ERRORS 
OF DIET, eating or drinking. 
ls a most pleasant effervescing 
morning drink, STIM:lJI.ATING 
the APPETITE, and giving tone 
to the entire system. 

flarving and Fret Sawing for Pleasure or Profit. 
HIGHEST AWARD GOLD MEDAL FOR FHHWOR~ AND GARVINC TOOLS AND DESIGIIS. 

The enormous eale o.nd general satls tactton 
which our ~ncxJ. lul\e given to 1-'retworken., &c., in :.11 p.•nts 
of the worltl enabl.:s us tor the presenr sea.son to o'FER coo os 
AT I'RICI!S WHICH UEFV COMPBTITION. 

Invaluable as a 
Strengthening and In­
vigorating Beverage. 

Our Stocks o{ Patterns, &c. , probably bein):;' much the 
lnq:est in this country, we are able to suit all ta>te>, and to 
send by return of po~t, 

· FltETWORKERS' BEGINNERS OUTFIT. ' 
At l /3, 2 /6, 3/6, and 5/6 each, post free. 

Parcels of Assorted Fretwork, 10 feet ... ... 4s. free· 

Indispensable fot~~ Enriching Gravies, 
preparing Soups, Entrees, &c. 

1:. Fmely Lithocraphed full-s1zed Patterns ... ts. ,. 
Sets of 12 Carving Tools ... ... ... ... ;us. , 

None should buy elsewhere before seein~ our 1\'t'lf' 
Cntalo,-u.e of all Requisites, with instructiun~. Acknow­
ledg.:d the most C.:o11tpl e te wutt Ch eaJit'llt Lb t of Fro:t 
Goods published. Free for 6 Stamps. 

Pure, Palatable, 
instantly prepared. 

Catalogue of Tools for Picture Framing, Erass, and 
L eather W ork, li'REE. WILL KEEP ANY LENGTH OF TIME. 

ITA RGRR BROS., Settle, Yo1·k.~. SOLD EVERYIVHERE. 
·--------------------------------~------------~EN"RY l.VIILN'ES, 

;lr.tLNt'F..J..CXTJBER OF 

HIGH-CLASS LATHES 
FOK 

SCREW-CUTTING & ORNAMENTAL TURNING 
TREADLE MlLLING MACHINES, HAND 

PLANING MACHINES, &c. 

lngleby Works, Brown Royd, Bradford. 

• 
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A 

Beecharn 's Pills 
Beechan1's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beech a 111's Pills 
Beecham's Pills 
Beecham's Pills· 
Beecham's Pills 
Beecham's Pills 
Beech(lm's Pills 
Beecham's Pills 

~ -

Beecham's Pills 
Beecham's Pills 

WONDERFUL MEDICINE. • 

' ~-. . .. 
. . . 

ARE universally admitted to be worth a Guinea :1. Box for 
P.11ious and Nervous Dtsorders, such as \\'intl anti l'.un tn the ::'tornacl·. 

Sicl.. I k1d.tche, Giddiness, Fulnt:SS and !:\"dhng after 1\kaJ,, l>•mn{'SS and DtOw­
sin,·- L'vld Chills, Flushings of Heat , J.o<:~ of Appeti te. ~hortnc:.<: of Brc.llh, 
Co-m.·uc,s, Scurvy and Bl(Jtches on the !:'kin . Dis turbed ~let•p, Fri~latnl Dn·ams, 
nml all Ner\'ous and Trembling Sensauons, &c. The tlr~t d OSL' \\'Ill 1,;1\'e rd1cf m 
twcnt}' minutes. Every suiT.:rer is earnestly ilwitctl to try one Oox of these Pills, 
and they will LJe acknowledged to LJe 

WORTH A GUINEA A BOX. 
For Females of all ages these Pill~ arc im·,\IU:lhlc, as n few d\):.l'S of them carry 

oiT nil humours, and bring about all tha t is reqturctl. ~o fcm.Jic should he without 
them. There is no medicme to be found ~·qu:\1 to Beecham's P1lb h r rcmo\'ing any 
ol.Hruction or irregularity of the systl!m. ll t.tken according to the t!Jrccuons gh en 
"1th e.\ch box, they will soon restore fcmn lcs of a ll ages to :.ound anti robust h.:.1lth. 
'J his has been proved hy thousands "ho have tried them, a nu found the benefits 
which arc ensured by their use. 

For a \Veak Stomach, Impaired Diges tion. nnd all Disorders of the Liver, they 
act like magic, and a few doses will be found to work wonders on the most im­
portant orgnns in the human machine. The)' l>trcngthen the whole muscular system. 
restore the long-lost complexion, bring b.ll k the k"-.:n edge of appetite, and arouse 
into action with the rosebud of health the whole phys1c:tl energy of the human 
frame. These are FACTS testified continually by members of all classes of society, 
and one of the best guarantees to the Nervous nud Debilitated is, OEECH~l'S 
P II .LS l1ave 1/u largest Sal~ of anv Pult:ut ,1/,·J icin.: ill the U ·,n·ltf. 

Beecham's Magic Cough Pills. 
As a Remedy for Coughs in general, As thm:t, Dronchinl Aff.:ctions, Hoarseness, 

Short ness of Breath, Tightness and Oppresston of the Chest, \ \ ' hcezmg, ~ ·c., these 
Pills stand unrivalled. They are the LJest e'•er offered to the public, and wlll 
speedily remove that sense 01 oppression and di!liculty of bre:lthing which ni~htly 
deprive the patient of rest. Let any person give BEECHAI\l'S COUG H PILLS a 
t rial, and the mos t violent Cough will :n a short time be remO\'{'d. 

Prepared only, and sold Wholesale and Retail, by the Proprietor, THOMAS 
BEECHAM, ST. H ELENS, LANCASit 1 tt F., in BoxP.s, 1s. z~d. and 2s. 9d. each. 

Sold by all Druggists nnd Patent ~ledicine Dealers every\\here. N.IJ.-Fu/1 
Directions are given wit" each 81Jx. 

-
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Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pills 
Beecham's Pt'lls 
Beecham's Pills 
Beecham's Pills 
Beecham's P1'lls .. 
Beecham's P1'lls 
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