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AR)ICHAIR: HOW TO .il:tAirn THE 1 blow a cloud; while in the library or study 
FRAME AND UPHOLSTER IT. what can be more appropriate~ There is 

BY DAVID ADAMSON. nothing frivolous about it, nothing paltry. 
It seems the sort of seat one would choose .to 

THE FRAllfE: ITS CoNSTRUCTION AND sit in to peruse a classic author or a pon-
DrnENSIONS. derous theological discourse, and when tired 

Tru: "great chairs of ease" to which Shake- of the weighty thoughts aroused, its back 
speare alludes in his 'l'imon of At/tens are as invites t o contemplation with the eyes shut. 
popular at the present time in 
dvilisetl-or shall I say luxuri
ous ~-communities as ever they 
were. Not that it must be 
.supposed they bore the slightest 
resemblance to what we now 
regard as easy cbairs, for it 
must not be forgotten that U{>
holstery as we understand it 1s 
quite of recent invention, and 
was not dreamt of in the days 
of Queen Elizabeth. Even then 
there was a rude attempt at 
-upholstery, but the probability 
is .that Shakespeare .had in his 
mmd more what we should 
call an armchair t han a lounge 
6r easy chair. No doubt, if we 
could see those which h e calL; 
chairs of ease, we should con· 
~icler them anything .but easy. 
In all likelihood they were with 
wooden seats and high straight 
backs, such as are typical of 
t he period. The chair about to 
be described may not inaptly 
be regarded as a modern. t'en
dering of these uncomfortable 
~nd stately seats. Although it 
may be upholstered with sp1·ings 
if we will, it is not to be re
garded as an easy chair in the 
ordinary sense of the word. I t 
is neithe1· low enough i n the 
aeat, nor has it the high back 
to entitle it to that name. 
Nevertheless, it is a comfort
able chair, and those who dis
!ike t.be ~ow puffy "easy," with 
lts yteldmg sprin~s and large 

, !ow. seat, Il;lay -cavil at the· ob
'Je.ctwns urged against this de- · 
~~~!.l_ation. 'ra t~1em ~ only say 

· .l~ IS not what m tlus country · ~~ 
-

• 

-·- . . , 

Flg. l .-.Armchair, or " Great Chair of Ease," 
. . when 11.nished. 

· and age \vould be recoanised as · 
{1>11 ea.'\y chair. It is 

0

an arm
<:Jia.ir, certainly, wherein "port
lmess and pomp may sit cn
throne~l '' and enjoy all necessary com- Who, however, would think of reading a 
~rt .w1thout being suspected of inclulg- "shilling startler" in it. No; the man 
.tng tn su pcrfluou~ luxury. For an ordi- who owns and habitually sits in such a 
nary rhawing-room such <t cllair would be l chair could never be suspected of any 
out of place, with its stmight line!; and weakness for light litel'::tture or anything of 
general appearance of rigidity aml massive- that kind. Nor could Clericus choose a 
116~; but m the dining-rootn, at t he h ead of more suitable chair when wishing to write 
~fl trtble, t11f!de vc.ry qna!ities r ecommend it. a sermon of more than usually l:iOporific 
.ll the sJnr,ko· room t.)us · seems na.ttira lly tendency. Oh, don't fear "Ood renders. 
fQfr,U ow t.he clir~1n~-roow use: ~;uch a chait· that I am sittinrr in such 'n bchn.i1· while I 

· JJI uot to IJc ,de:•rised' by tbo~<: who like t o write, a l thou..,h t am a. bit IJrosy n,nd lona t . 0 b 

• 

winded. But (it is hoped the e~.'pla,nation 
will be deemed sufficient) I am sitting in a 
transmogrified church chair, and associa
tions will cling to. old furni ture, you know, 
etc. etc. Writers on art tell us we a re a ll 
influenced by out· surroundings, so, gentle 

· reader, for any prolixity blame the chair, 
not the writer, who is particularly suscep-

• j I ! • 
• •I. 

. tible to the "n.nra" emanf.lt· 
ing from old ·furniture. 

I almost fee l inclined to Ray 
that our subject, the great chair 
of ease, naturally divides itself 
into three parts, though, as a 
matter of fact, it does not, un
less we look on the woodwork, 
the upholstery, and the polish
ing as three separate branches, 
each of which, moreover, is 
capable of sub-division to an 
almost unlimited extent. 

After all, I do not know that 
we can do better than adhere 
to these heads for con:sidemtion, 
for in the ordinary course o[ 
work the frame-maker, t he up
h olsterer, and the polisher n.ll 
have a hand in making the 
comvletecl chai r. For our pre
sent purpose it will, however, 
be mol'e conYenieut to presume 
that, the work of these three 
craftsmen is to be put ill opera,
tion by one individual, who 
may also combine in his own 
p erson the clra.ughtsmn.n, the 
turner, the carver, and the-no 
not the needlewoman, for he 
had better get ~be sewing done 
by some adept in "·orking the 
pricking steel. 

Before going any farther, let 
me give a few hints to this 
individual in his multiple cn.
pacity when ma.king any chair. 

First of n.ll, t h e sizes must be 
well considered. I do not r efer 
so much now to the substance 
of the wood-though this is im
portant to a certa.in extent-as 
to heiCYht of back and sent, size 
of the 1atter, and similar points. 
The dimensions given are gene
rally suitable, but there is no 
reason whatever why they 
should not be modifi ed to suit 

the user. T he novice must, however, be 
reminded that an inch or two make all 
the differenc:e, especially in the height of 
the sent from the ground. This is given n;; 
about 18 in., or the height of au ordinary 
dining-room chair. 

When sizes have been determined, the 
next thing is to make careful f ull-sized. 
drawings of n.ll parts, and moulds or tem
plates of the rnilf<, in order that the r ight 
degree at which to bevel them off at the 

• 

• 
• 

• 
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• ·nd~ mnv lK' a~rininc«l and marked off on 
the wc.xK .. with n.cCumcy. 

The."'I may ~;CCill trivinl mat.tent to men
tion, hut it mtL~t not 1~ for~otten. that ~he 
inttmt.ion is to :o~how nov1<.:C.'i m cluur-making 

skilful woocl-workc~ perhaps, but not 
a"c·u:d.omcd to dtnir work- how to proceed. 
'l'hix, l truHt, will Lo done in the following 
remark~ i nnd in making them, 1 shall 
as.-cume t hnt I n.m not aclclressing complete 
tyros either iu joinery, upholMtcry, or polish
in~. lt will, fur inMbl.nco, be pr~umed that 
the workl·r kraowK how to pln.ne and cll.'an 
up woc11l, how tH turn it, rorvo it, ami so on, 
U'> well as to uuLke ordinary joints. 

" 

• 

' 
• 

• 
• 

• 
AN A .RMCRAIR. 

I . = 
This will reduce the amount of labour very possible to scale, but to prevent any .., 
considerably. The drawings, of courset will take the principal dimenatona are givea i. 
not look so nice, but appearance neea not inches. li'rom these it will be eeen \hat da 
be o~ the first consideration in a. working 

1
1 chair is a. fa;irly lar~e one, 80 t.bat whet. 

dra.wmg, and I fancy few employers would necessary similar chall'8 may be made coa,. 
appr~cia.te time spent mer~ly on orna.men~l 1 siderably s~a~er. I am not, however • 
deta1ls on such. Decorative treatment 1s much descnbmg how any chair ma,' b. 
not nec~ry ; and if a. working drawing is made as this particular one whoee dim-. 
comprehensive enouzh to enable the worker sions are given, so that, for the preeeut at 
to construct from 1t, tha.t is a.ll that can any rate, alterations must be at the clit
reasonably be required from it. The plan cretion of the reader, unless-happy thought. 
of the seat has been referred to, and 1t is : - he cares to have a.n opinion in "Shop• 
most important that ~his should be care- bef~1re cutting up the stutt', or setting out a. 
fully prepared. cha1r to other measurements. This mo.r bt 

In practice it would, no doubt, generally , an assistance to some, though :proportioni 
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lt mn.y M well he said that this chair is a 
very llUtto.hle one for the novice to con
st' ';lct, a..~ it presentA few of the difficulties 
wluch thoso unaccuMtomed to frame-making 
111ight he n.pt to meet with. Its construc
tion is of the aimplest ; there o.re no curves 
t o )ICt'plox hin\ o.nd with a. very smo.ll 
auwunt of <'arc e co.nnot help ma.kin~ a. 
~'ll('CCK.~ful job of it, With the illustration 
(I"~~- l) showing the completed chair to 
~mdo them, many chnir-makers would dis
pense with any dmwingt except a. plan of 
the seat, but it will be oetter to make as 
well ono Ot\Ch of the front and side eleva
t~on, o.s Fi1g3. 2 _and 3, but, of course, in full 
Htze. T<? stmphfy them o.s much as possible, 
the turmng need not be shown in utenao 
nM it wHl be quite sufficient to draw ea.cli 

be sufficient to set out the side rails, a.s, with of chairs are a. good deal a. matter of 
the elevationA, it would be ea.sy to make the opinion and fashion. 

lm.rt of the )JO.ttorn once a.nd refer to it by 
~::tter or number wherever it is repeated. 

. . . • • 

chair; but to prevent a.ny misunderstand- With the exception of the seat 
ing, toe diagrams are given in full, even at the wood is 2 in. square 11 down," i.~ 
the risk of seeming to experts superfluous. cleaned a.nd finished off. The natural 
To prevent any mistake which might pos- for such a. chair as this is oak, but 
sibly be made about these drawings, it may or any other ma.y be used, if preferred. 
be sa.id that the upholstery is not shown. the' sea.t rails a.nd those in tlie back, u 
They refer to the frame only-as the whole a.re covered over, beech may be uied 
of the wooden or structural part on which economy. It does not, however, 
the upholstery: is afterwards Ia.id is techni- matter what the wood for these parta 
ca.lly Ca.lled. Well, reverting to the plan of but a soft one such as pine is not to 
the seat-which, by-the-bye is Fig. 4 it recommended, it not being strong 
will be seen that the ends df the side rails to hold the tacks safely. ......, 
are 'bevelled off', and without dilating on The back legs, by which _is undera~ 
them at present, let it be said that the ends the upright parts above the seat o.~ well'* 
of the arms and the rails connecting the below it, are the only J>ieces wh1ch 1¥~t{ back a.nd front lega a.re at exactly the same present a. difficulty, ow10g to the 5 18 
a.ng!e. . fake. This is necessary not only for 

The drawinga art made u nearly u fort, but for appearance. Ow~Dg to 
' f .. - ~-_.>.._...___~~ J ' .. ' . 
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length of these pieces, it is extremely u!l
li.kely th.a.t the a.mateurt at any-rate, w:U 
have a lathe long enougn to turn them m, 
so a construction whicli will. allow of t'!lls 
being managed must be contnved, and w1th 
ordinary care it will be found qt;Ute a.s 
serviceable as, anrl not to be recogmsed by 
its appearance from, the method which 
would be perhaps adopted and advocated 
were the chairs to be m~e in quantities, 
or in a workshop provtded Wlth every 
requisite for cbair-makin~. The plan I 
would recommend is simply to make each 

_back leg in two. parts : one to include the 
whole of the turned portion, and the other 
tbe square above it. The 
former should finish off 
with a. good stout pinJ say Fig. 6.-.Alterna.. 
not less than 1 in. tnick, tin Form tor 
and a couple of inches Back. 
long. This, of course, will 
fit into a corresponding 
bole in the other piece, 

, which by being cut on the 
bevel can be made to 
a!!Sume any reaaonable 
nmount of slope. Fig, 6 
shows this mode of fitting 
on an enlarged and also 
somewhat exaggerated scale 
so far as the ~;lope is con
C2rned, in order that it 
may be clearly seen that 
the turned portion is per
pendicular, and that the 
spring only begins at the 
~~are part above it. This 
jomt may be regar<;led as a 
source of weakness, and I 
can almost imagine some 
of my readers shaking 
their heads with horror at 
the bare suggestion of it, 
perhaps contemplating in
di~ptant letters to the 
edttor- aye, or possibly 
even sending them. Well, 
do so : it will be goQd for 
tlte revenue of the 'P.O.; 
but even at the risk of this 
not being benefited, let me 
say that a chair made in 
th1s way-a. chair, in fact, 
from which this description 
i:i written- hal:l been in con-

,--------, 

• 
stant use for the 1a.'3t ten 

I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

years, and that its general 
occupant iR a man of some 
eighteen stone weight. It 
is, therefore1 quite strong 
e_nough for bght and sylph-
hke creatures up to that, ' 

1 but others who are really · ::1 • 
ponderous should be care- ff'/(flt · 

I 
I 

I! 
I 
~ 

I 

I! 
I 
I 

ful 'l'ho back might give · ' 
"(&Y under the Revere strain of, say, twenty
five stone, but on the whole I think it may 
b~ considered reasonably strong, which is all 
that is required. 

The square part of the back legs is 
fnrther ta_pered from 2 in. flt the bottom to 
about llm. at the top, the taper beina 
clearly indicated in Fig. 3. 0 

N O!f, those who do not care, notwith
standmg what has been said to form each 
back leg or two pieces joined ~nd-wa.ys, ma.y 
a4opt aMther method, and make them 
~~tbout ~be necesRity of having the pin 
JOI~l t, . whteb, in theory at any mte, is 
O~IOOttonabte.- Two. piecea will, however, 
lltll~ be ret1u.ired. Fag. 6 shows thitJ alter
Datl!e !~rm of coru;truction, where the 

oat10n of the lower part of the leg is 
by the dotted linos. The front of 

I 

this_, after the turning has been done, is I points of the compass so simple to learn;';· 
tapered off. and behind it another piece of that no one can mistake them. The long 
equal width is :firmly fixed '"ith glue and signal~ are of three seconds duration, H.ncl 
screw nails. As thiS second piece is, to a the short signals of one second duration . ... · 
certain extent, fitted with its end grain A compass chart, if m:n·ked with a. long _ 
&caainst the ot_her, in orde~ to render tJ;le dash to N., and a short dash to S., two short ·! 
glue as effect1ve as possible, the gram dashes to W., and two long dnsltes to E., 
should be stopped by sizing it with thin gives to the vision the simplo text of this· ; 
glue .before making the joint the size of code comprehensible by any one. 
course, being allowed to dry. Three or four Now for other bearing points of the com
scre,vs should then be quite sufficient to pass. The code is built up on these four 
make the back legs as substantial as if they short and long sounds. 'fo signal N .E.; 
were formed from one piece of wood. the signals of N. and E. are both sounded, . 

If any reader wishe.c; to make a quanti~ of producing three long sounds or whistle:s · 
these chairs, or at any rate, chairs of a similar marked on the index compass chart by three . 

construction, as a matter ·of long dashes· S.W., three short whistles, '" ......... 
husiness, and desires to avoid by three short dashes ; N .W., a long ~ ···~· 
the necessity for any jointing, whistle and two short ones, or a long dash ~ 
the best way will be to set the and two short ones ; S.R, a short whistle ' 
back legs out on 2 in. stuff, and and two long ones, i.e., a short dash and 
get as many as are required cut I two long ones on compass chart. · 
at a saw-mill. To turn the legs Thus eight points of the compass are· 
in the lathe, screw temporarily a marked, the long .and short signals mea.ning. , 

• piece on the sloping front. As I always oyposite directions. 'l'he com~te·· 
all th~ legs will be the ~ame size, ! si~als o Joug and short ~ak~ their i4ent~ty " ~ 
one piece, of course, Will do for i obvious, N. and E. combmat1ons bemg aJl ~t~ 
the lot. · long, and S. and E. combinations all ~ · 

, • • • 
1
, : made up of short and long · •· r n 

~----------------- --- 1 9----------- - --- -------~~ signals. The S.W. are •· ~~ 
: made up_ of short signals .. 

~:m---___;,---,--------[\,~ The N.W. are made U;P.· 
of long and short combt-: · 

• 

• 
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I 

l 
I 

I 
~ · en 
' -• 

I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 
I 
I 

• 

nation signals. : 
In working the code, . · 

the general course of the. -
vessel is first announced, ' 
and, after a pau!le, the .~ .:a,:a 
speciAl direction told by 
tbe whistle. Of course, so 
simple a system admits of .. , 
visual as well ns oral 'ap
'Jlication, by night or·da.y; · 
.)y lights or flags visible 
nt intervals corresponding . 
to the length of the · 
whistle sounds and inter-
pauses. 

BURNISHING AND -· '· 
DURNISHERS. 

DY G. EDWINSON BONNEY. 
• I rt I ~------- ------------- - - 2 o·:----------)oa Bzwnislting.-An electro

deposited coat of silver of 
1 

1noclcratc thickness always presents a dead· 
white surface as it leaves the plating solu

I I 

Pt~rfg-;;,~an SIGNALLING IN COMPASS 
STEERING. 

BY J. C. . KlNG. 

MR. FRANK M. PURINTON, of 
Providen~e Island, New Jersey, 
has perfected a system and code 
of fog-whistles which may be 

aptly termed" Compass signals," as any point 
of the compass may be indicated and under
stood in an instl\nt by anyone who hns had 
one or two readings of the code. Exchange 
of signals from ship to ship wiJl at once con
vey the exact compass-point they are steering 
to-thus ·a . possible collision may be '{>re
vented. The same from a lifeboat statiOn, 
lighthouse, or any place near enough to be 
hea.rd. 

The system may be described in so few 
words that it claims notice for its simplicity1 and for· its. obvious service to imperillea 
humanity exposed to the dangers of the deep 
in storms, at night, or in fogs. 

For steering north, by a ship, one long 
whistle is sounded ; for south, o. short 
whistle; for the west, two short whistles; for 
the ~a.s~ two. long whistles. Here are fotir 

tion, unless this has been made to deposit- · 
bright ~ilver by using a brightening solu- • .,...,. 
tion. 'l'his surface is entirely devoid ~or .... 
lustre, and appears, when viewed through S:. :- .,.u.'l 
~werful magnifying-~lass, to be made up-~ 
of n. finu network of stlver grl\ins cemented · 
together. . In this condition they absorb·· ·; 
the light and cause the deposit to assume 8. · ·;;if 
dull surface, designated ''matt" silver. It · '~~ 
closely resembles frosted silver, and llaa a;.· 
pleasin~ appearance when freahly deposited. 
tinscd m clean hot water, and quickly dried · 
in a room free from dust. When this ·· 
"matt" surface is scratch-brushed; it losesr 
to a certain extent, its peculiar dead white
ness, but no amount of scrtitch-brushing·"' 
and polishing will give it th"' beautiful 
mirror-like surfa.Ce so much admired and 
desired in silver plate. 'fo get a. highly · · 
polished, reftecting surface on electro-plated 
goods, they are subjected to a process · 
known as barnishing, after they havo been ·' 
well washed, scratch-brushed, a.nd clrrerl. 
In factories where a. tra{le is done in ' 
electro-plating~, the process of burnishi~ j!J 
regarded as a. aistinct branch\ ann the ''fork 

• 
I -
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is done bv female;;, who fi nish the goods 
after they "tea vc the h and.-; of t he electro· 
pla ter. 

As amntenr electro-pla t ('rR, and workmen 
iu n ~Jmall wny of l•us im:ss, cannot employ a 
tinisber, but have to finish thl:l goods them
.:;eln:~. a few word:; on Lnrnishing will be 
acceptable to t hem. It i.;; mo:;t important 
t hat t he work t o 1Je humished should be 
}Jroperly prepared for )1lating, as on the 
pcr ft:ctfon of it.~ prepal'8.tiun will depend to 
a gre:at ext cut the perfection of the finished 
surface when burni::.Led. In t he first place, 
a ll scratches, line", indentations, and cor
roded pits must be remoYed by filing, 
ruhbing down with water of Ayr stone, 
polishing, and hurni!ihmg, before the article 
18 pickled anu «iUickcd with mercury pre
t•aratm·y to hein2 placed in the plating va.t. 
The s light rou~rhnes~ imparted to the sur
face by the action of the acid pickle is not 
in any way clctrimental, hut should a stain 
be left on tl1e omss 01· German silver sur
face, or shonhl the opera tor leave his finger
marks thereon, the~e l rill Le distinctly 
traceable in tho s u1·face of the finished 
:utiele if the ~pot does not !'trip under the 
bumisiJC;r. 'fhe utmost clP.annt:ss must be 
ohsernd in the )ll'el)aration of the articles 
to he burnished, nH< ca re must be taken to 
put t he fpticking co•:tt of mercury on evenly, 
or the sih·cr will be ant t o strip from 
slightly soile•l flJIOh, a <s ·· ~<.lc;o from those 
w1~ere thick blott-he:s of mercury have been 
left on the surface. Articles made of 
pewtP.r, Bl'itannia metal. and similar soft 
alloy~J, are usually difficult to burnish, be
eanse tl1ey are ~ofter than the overlying 
•:oat of :;il \'f:lr, hut they are made worse by 
Jack of c1u·c in their preparat ion . Such 
;.{Oods as t hose !-ihould be transferred a t once 
front a clean potash dip to t he plat ing 
:;olution (after Lcin~ properly cleaned and 
JH·epared) wi thout any illtcn<:'n ing rin~i ng. 
because such a lloyR are read ily tarni:;hecl 
wlwn expo)icd to tl1c ai r w}J ilst wet. l:>otash 
d issol n:.~ t he tam i,;h on snch metal c.;. 

S ih ·er wi ll ~t rip nnucr the IJurnisber when 
it ir-s dcpo;,itecl to() fn~t or too slow, since its 
hat·dne::~ is p;rcatly nffcct ed hy its rate of 
dcpo ... ition. 'flu:: plater should, therefore, 
fi nd out by tria l the best rate a t which 
to depo!-;it a coat fo•· Lurnish ing on the 
;o;evcral metals, or nlloys l ikdv to be em
Jiloyed. Silve•· will also sti·ip when a 
platin~ bath ha~ heen made tlJI by dissolving 
chloricle of silver iu a ~olution of cyanide of 
pota.<>sinm, or when chloride of silver has 
been nscd in building or faking up a plating 
solution. A f'imilar result will follow on 
t he use of t o() much bri"hteninfT solution in 
the plating bath. J>Jnting solutions thus 
ruined should be set aside for the moat 
eommon work, and allowed to work out, 
then t reated fm· ri!COvery of silver. 

When the requisite amonnt of silver haa 
been deposited on the article to be bur
ni~hed, detach. it from the battery or ma
l!bme, and sw11J to and fro in the plating 
solution for a. few moments to dissolve off 
e.ny s~tb·~ya;nide. of silver aclhering to the 
·depostt, wbwh, 1£ left on might discolour 
t he pure white coat on 'exposure to day
light. N ext ri nse in clean hot ·water to 
remove all traces of . the plat ing solution 
and dry off/ quickly in hot boxwood saw~ 
dust . Th is sawdust is oht ainable from 
boxwood block m !'I kers and engrav~ra on 
~voo~. an~ it sh~uld be _perfec~tly clea.n, else 
1t wt ll soil the silver. For the same reason 
tl1e d1~st of other w·oods is unsuitable be
~ause 111 a 11, or nen.rly all, extept box, there · 
1s .found some t race of acetic or of tannic 
ac1d, or of some resinous substance. . The 

• •• 

d ust is best made and kept hot over a 
water bath or in a steam heated chamber, 
to prevent charring of its particles. 

After the articles have been dried, they 
aro next scratch-brushed, or else scoured 
with very fine sand in soap-suds applied with 
a soft cotton brush, then rinsed in bot water, 
and transferred to the burnishing bench, 
where they should be laid on a clean f\Oft 
pad of rag, on which they will be held 
whilst being burnished. If' now the operator 
attempted to burnish them whilst surface 
and burnisber are dry, the tool would heat 
and drag off the silver in the form of fine 
dust. A lubricant is, therefore-, essential, 
nnd this is effectually furnished by weak 

B 
I c 

-
l'.ig. 2. .l'.ig. 3. 'fi~ ~.. ~-. 5# 

.r, 
'Iig.J.O; .:Pig . . a·. :Fig. s. "E!g-:7.' :fj~· ~.~ 

Figs. 1-10.-Some Forms or Burnlshers used in 
Jlnisliing Electro-Plated Surfa.cea. Reference 
Letters show Sections o! the Bladea. 

linseed tea, or a decoction of marsh mallows 
will do equally well, as both these are of a 
slippery nature, and are harmless when 
applied to silver. Soap-suds a.re used b;r 
some persoll6, and these form a fair substi
tute when freshly made, but they should 
never be set aside for use a second ti me, 
as·they are apt to under~o changes whilst 
standing ~xpoaed to the atrt which result in 
the formation of acids.injunous to the silver 
coating. · 

The burnisher must first be polished to a 
dead black lustre, by rubbing ita ed~ or 
face hriskly along a groove worn 1n a 
polishing buff cha.tged with jeweller's rouge. 
A thin ouroiaher ia first selected to ground 
the work, and thia is afterwards gone over 
wi~h ~ne ha.vi~g: a. broader surf~ finally 
fimsbmg off-wtth & bv-
niaher. The tool is held tlle 
the lower part; of th$ on • 

• • • 
. . 

• • . -

outside of the little finger, and the upper ' 
part resting against the inside of the three 
other fingers, with the ball of the thumb on 
t.h e top of the handle. In this position 
great pressure can be brought to bear upon 
the t ool, if required. 

The strokes of the burni.sber should al
ways be given in one direction, since cross 
strokes will spoil the appearance of the 
burnished surface. Eacli stroke must be 
applied with some pressure, and the bur
msher must be kept supplied freely with 
the lubricant, to prevent heating. Each 
succeeding stroke sh ould slightly overlav 
that of its predecessor, so as to leave no 
uo burnished metal between the strokes, and 
a clear, mirror-like surface behind. AB t he 
surface or the edge of the burnisber gets 
dull by use, polish it up on a polishing pad, 
made for the purpose out of buff hide (such 
as soldiers' belts a.re made from), mounted 
on a piece of wood like a large razor strop, 
and charged with rouge or with the finest 
putty powder. Very pleasing effects on 
ornamental goods a re sometimes obtained 
by burnishing certain parts, such as bands 
and raised parts, whilst others a re left matt 
Gold-plated articles are treated-in a similar 
manner to t hose of silver, but it is not 
u sual t o burnish nickel, since this metal 
is somewhat hard and intractable under 
th e buroisber. When articles have been 
burnish ed, the finishing polish is put on 
by hand with soft rags charged· with a . 
suitable pla t e powder, or on a. dolly of soft 
l inen revolving in a lathe. Some of the 
forms of burnishers used in this process o.re 
described and shown in the following para· 
graph. 

Burnislt.ers. - Silver-plated and gold · 
plated articles have a finished lustre im
parted t o t heir surfaces by tools named 
burnisbers. In their least expensive form, 
t hese a re made of steel blades varying in 
form, and fixed in wooden handles b7 a. 
tang run ning into the wood. Straight 
burnisbers, sh aped as shown at Fig. 1, ~nd 
in section at Fig. 1 A, a.re used for burnish
ing stems of spoons and forks~ and pla.ne 
surfaces generally. Curved bUI'lllShers, such 
as those sh own a.t Figs. 2 tQ 6, a.nd in 
section at B, c, D, E, and F, are used for 
b urnishing the insides of the bowls of 
spoons and for hollow curves. Burnishers 
made of chips of ~ate1 a.nd of bloodstone 
or h rematite, set m ora.as ferrules and 
moun ted on wood, are tnore costly than 
those made of st eel, and tbey·also ~part tof 
the ~oods a more finished surface. Som~ o . 
the forms in everyday use are shown at Figs. 
5 and 10. 

B urning the Work.- When the c~nt of 
electricit¥ supplied to a P.la~ng bath~ thtoo 
strong, the solution depos1t.B 1t8 metal m e 
forru of a dirty grey loose ppwder, or a.•~ 
having the appearance of pewter. Thla ~ 
named in the t~e "burning the 
When g6ld is deposited uild~r 
conditions,. the deposit may vary m am:ie 
ance between a loose brown OO'Wdt~r 
foxy red, and from tbia to a 
resE!mbling in colour tllat of. • 
Brown deposita of gold lie 
a judicious use of coto 
those o( a. foxy J8d and 
usua.tly intra.ctable, and the· 
find that t"bey can 
·fieahly cJea.ninar a.nd 
As '" bumiq .,., is . 
densi.ty. of current 

i\ IP&I be avoided 
~in circui~ 
ia.augi~ent 

;Ql~ 
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Wed. ~ptember 13, 1800.] 

SHEET IET.1L WORX. 
BY R. H.EXA~ER. 

DES(l1liPTlos OP Too~ :-H" ro TooLS, H" ¥VJD\S. 
GAAVE&S, Rln:r S.crs. Po.YCHDI, ErC.- PBJa:s 
OP TooLS--RuAmxxG. 

Rr.stnl:DiG the subject of tools, Figs. 1 to 10 
:<bvw the •arious kinds of hammers in use . 
f ig. 11 is the tinmanJs anvil. •ery different, 
rou observe, from the blacksmith's tool of 
tl1o same name : it is steel-faced, highly 
polished, and perfectly tlat ; it is usually 
tix~ in a block, but sometimes a large hole 

• 

Jli..g. 3. 
li.g. z. 

L.i.; 13. 

.,., --· 
Tig. n . 

'-

• 
Tig. 21. . Tig.!?5. 

• 
• 

SHEET METAL WoRK. 

have one for every size rivet. I h:lVe but 
fike myself, and manage very well. Figs. 
20 and 21 are solid and hollow punches. 
The soJid punclles run from -fo in. to h io., 
in about ten sizes, and the hollow from :in. 
to 2} in. Fig. 22 is a groove punch, or 
groover, as most reople call it : it is for 
laying the seams o articles together. Fig. 

1

. 
23 is the tinman's square for marking out, 
l'<}uaring-up sheet, etc. : it is figured on I 
both sides. It is made in three sizes : 
18 • 1=>' () . :)' d:) . 10. X :. m., --1 m. X 1:. ID., an :.4 10. X I 
18 i.n. The :2-l in. x 1:1 in., known to tho . 
craft as the "two-ioot square," il:! the one 

• 

Fig. ~- :Pig. 5. 

. 
:Pig . .lB. 

1Jg.J.9. 

Dg.20. ~ ... 
• .:;t . . . -

•• 
23 

0 

. llg. 7 

'"PH:- " ·' ·::.· l:J. 

.T-tg. 2:1: . 

• , .. 

AnTil3, per lu. .. .. . . . . .. .. . .. . . 
Aot"il sl:lkc.:!, .. .. ........ ...... . 
B ick· iroru. wrou..:ht iron .. . . ... . ... . 

.. o\·c r ::0 1~. \\ ~ i.~lol . . . . . . 

., cu.:,t irv l\ .. . . • .. . . . .. .... .. 
L'rcn..~·iron3. ~cr lb . .... .. . 
£xtin;.:·ui;;loc r s tnkes. ,, ..... . 
l:'unnel :;take.:!, . , . . .. . . 

.. l\ l .St iron, .. . .. .. . . . 
TC:l-ketUe hen~l«. .. . .... . 
Pepper- or 1\our-bo:ot Gilto, .. . . . .. . 
Half-moon :>hl~l.-,;, .. • ..• .. 
llatcbe~ .;tak e:~, . • . .... . 
Block bnmmc rs. .. . . . . . · 
Hollowing hnuuners, .. . .. . . . 
Pl:.mi;;hing h.uumc~ ., ... . . . 
Rnd. nnd :;qu.1rc-tacl·J l.!o. .. . ... . . 
1\mini=:' h:uuru._ r-:;, each . . .. .. .. . . .. . 
Cre.:l.:iing • • • • • . . . 0 • • • • • • • • .. 

.:Fi;r. 8. 

I'lg' J 7 . 

Fi~. 1c. 

rig. !::2. 

"\:• 9 ..1.1~- • 

e. d. 
1 • . 
1 • 
l 1 
1 • 

tl 
1 I 
1 0 
0 .. 
1 • 
1 6 
011 ou 
1 6 
1 I 
1 I 

f : 
1 I 
• 

- -

-

26 

• 

-
• 

• Ftp. 1, 2.- Bloek Hammers. Pig. 3.- Plantsbtng Hammer. F1g. t.-Convex Hammer. Fig. 6.-Concave IJ9.mme1 F!g-. 6.-Creasing Hammer. 1'1g. ' ·-Square-faced Hammer. F\g. 8.-B.ivettmg Hammer. F tg. 9.-Block Hammer. Ffg. 10.- Bollowing H1mme:-. Fig. 11.-Tin.mm's AnviL Ftg. H..lnvU Stake. Fig. 13.- Rolmd Bottom Stake. Fig. 14..- Pepper-bOx Bead Flg. 1~--Stock Shears. Fl£'. 16.- Scot ch Shears. Fig. 1'1.- Bent llllpa. l1g. 18.- Bt.ra.l.gbt Sntps. Fig. 19.-B.ive~ Set. F1g. ~. Solid Punch. Fig. 21.- Bollow Punch. Fig . ~.-Groove Punch or Groover. f1g. ~~~~ 'flnmn·a Square.. Fig. 2l. - T!nman'a Mallet. Fig. 25.- stud. Boss and Punch,as, Fig. 26.- ldode o! re-lln ' :-1;; Coal Scuttle. Fig. 27.-S"mpecl Ear. l1g. 28.- Forged Ear. • 

i-. cut for it in the bench ; on this tool is 
•lone the planil!hlog of plain surlaces in tin, 
b~ or copper. Fig. 12 is the anvil st3ke 
- a similar tool, bot smaller.' Fig. 13 is a 
round bot.tt>m stake, usefuJ for rivetting 
{l.ltches on bottoms of stewpans and many 
vther J)Q.I'p06e:i. Two or three sizes are re
•iuired. Fig. 14 is a pepper- or flour-box 
aod teapot-top head. Fig. 15, the stock 
~~~ for cutting out new work in quan
tltleS. ~tg. 16, Scotch shears, used mostly 
f(Jr abeet-1ron ~orlc. Fig. 17 is the bent snips 
uied fo~ cuttm~ out ketUe tops, etc. Fig. 

Tl ~. ltnugbt aniptt. Fig. l U i'l o rivet set . 
llr"ee or ~our of these are required for the 

.... 1001 11wd rivet.s. There are about e.ix
te DD NMI made, but there i8 no need to 

• • • 
• 

• 

Hollow: pmtchcs. per ~t. of 13, from s. d. • . ·). 35 0 ~ l n. tO-IU ... . .. .. . . . .... . ........ . . . 
~.a lilt punches. each .. . . .. .. .. .. . . . .. . 0 10 
Rottom stukes. per lb. . . . . .. .. .. .. .• .. 1 t 
lli f'et sets. CilCU ••. .. .• . from ls. 9d. to 4 0 
Stock she;1~. per lb. .. •• 1 S 
'l'inman's horse. .. , .. • 0 t 
Pip~ stakes. \n"OU~tbt iron, , . . . . 0 U · 

.• cast irCin, ,. . . . . 0 fl 
~de stakes, ,,·rough t iron. •• . . . . 0 10 

.. cast iron. .. 0 4l 
Stnd bal"!! nnd puncl'le~. r.cr ect .... .. 1i S 
~otch shenrs . . . .. . . . I! n .. &!. : 17 in., 10 S 
Straight snips .... . ... lOin .. 33.; J~ in., 4 0 
Hent snips ..... .. . !) in. , :t::o. 9d. ; 10 In.. 4 I 
Oroot"o punches . . .. . . . . from ls. 9d .. to 3 6 

mostly used. Fig. 2-l shows the tinman's . 
mallet : this is, or should be, made in box· I 
wood in several sizes, from 2 in. to 3 in. 
in diameter. ~!in. and ~t in. are very u.~e!l 
ful ~ize.q, the small one for Jight work, a.nd I 
the heavier one for strong stuff and st.ovc
pive work. There will also be required 1 cold chisels, cutting t>liers, round-nosed ' 
ditto, and other sundnes, which will be 
mentioned as required. Although I have 
mentioned a great many machines and tools, 
the number is not yet exhausted, and some 
will probably be described in the more nJ. 
vauced stages of these pe.pe~. The reader ''ill ob:ter•e o. great difference Pricu.-1. have already ,1riven the prices between the price o£ wrought-iron and ea• 
of the IDD.cbioes; and the stakes, hand tools, I iron tools. Cast iron will do very we.U far 
hammers, etc., are sold by weight as follows : some of the tools, if G.l:peose is an oJVeq&; 

-
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. [W ork-Sc(l~mber 13, l89o . 

• but the hnt('het ~~nke, si(le :-;t.a,lw, crenl>e
iron, and bick-irous should, at any rate, be 
of wrought iron . 

'l'hese tools must l•e disposed of in the 
. handiest way possible in tLe workshop : the 

heavy stakes on the floor, somewhere out of 
the way, aud yet where they can be con
' 'enientiy got at; nod the lighter ones 
hung ou the wall between two stout nn.ils. 
Punches, rivet ~ets, grOO\'el's, and small tools 
in trays on a window-ledge in front of you, 
where they can be cnsily re.nched and pot 
hack~ Ha.vt~, as far a:"l possible, a place for 
cYet·ythit~~· Keep all bright too.18 and ham
mers well greased whrn not m use, and 
keep spirits of salts and sal-ammoniac as 
far n way from them ns you can. . 

'Ye will now return to our muttons, as 
the French sa.y-Yiz., to the consideration of 
tue sa.uccpao that is presumed to be waiting 
for a new bottom to be put on it. The bot
tom will be cut oft' in a similar manner to 
the cofi'ee·pot, nnd an edge thrown off. Be
fore throwing off the edge, a portion of the 
seam or seams must be cut oft' with a chisel, 
.or it will be too thick to pass the wheels in 
the j enny. It must next be scraped for 
.!Soldering. This may be done either inside 
.or out : much depends on the state of the 
saucepan. For instance, it is frt:quently the 
case that a saucepan is furred and dirty on 
the in::;ide, and quite bri~ht and clean on the 

.outside. In this case, 1t is best to solder 

. outside, as the scraping required is almost 
nil, whereas the inside would want a file 

. applied, and take much longer to get it 
~ulfic iently clean to solder. It may, bow

.e,·er. be considered a general rule that all 
kitchen utell5ils, such as saucepans, boilers, 
fish-kettles, and the like, should, where 
practicable, be soldered inside. Having 
prepared the saucepan, strike out the bot
tom with the compasses, leaving a pmper 
o llow.1nce for a turn-up. Turn up the bot
tom a '> previously described, slip it on, and 
p'lne down. Then put up the hatchet stake, 
and h·,Idina the saucepan with the body of 
it clo.,e to the stem of the to::>l, and the edge 

-of the Faucepan O"t"er the edge of the tool, go 
N11md it with the flat side of the mallet. 
Thi:s turns the ~ge a little, and prepares for 
tile uext proces.'l, which i8 "knocking-up." 
This is done as follows :- · 

Put up the pipe, or side stake, on the 
hench : let it point to the front of the bench, 
t hen tnrn your hack to the bench so that 
the tool wiJI he .on your right hand a..'i you 
then stand ; place the article on the tool, 
~1old it with t.he left hand with the fingers 
::prend o~er the bottom and thum b on the 
l.ody ; commence to knock u/J the Lottom 
with the mallet, and lJe care ul not to hit 
your thumb; a.'i you f\trike the blows, t urn 
the snucepan with tlw hand that ia holding 
it on the tool. 'J' bi~1 will aecm rather a wk
wnru at first~ but you soon get accustomed 
to it. Put tns blows close together, and 
only move the article a little at a time. 
'ru.rn it from you, and give 'the mnllot a. 
kind of dra.wmg motion. After having 
heen once round it with the mnllet, take a 
lu~mmer and go round again, giving quicker, 
lighte'r and closer blows. Be careful to 
k~ep tl1e bottom close to the tool, or the 
tnrn-up will be bruised and unequal. Solder 
round, and the job is completed. If sol
clered inside, use the bottoming iron, Ulus
trnted'in Vol. I., page 257; but if outside, use 
the ·ordinary pomted iron. This last-men
tioned method of putting on bottoms' is, of 
courset. the. stronge.!t a.n:a. .. be_s~ ,o~ ·tq.~ three 
wn.ys i " have deRC!'lbed·· "Qq~ m. .. mo.ni' c$e's 
a.rt.tcles are '11M ~·otth tit iY'tt·tinble; '8.nCl th.~n
eithcr of thQ other wn~•s: a.ra ~~Cf~pteil. ' . 

I -, 

J\1n.ny workmen put nil their toilet-eau bru··•H ria.per large enough to match th b 
bottoms on by tlte slipping-on method; cut out a hole for the handle to go the ac!-r, 
while others will not hear of it. I always place the papor on the backLo.Qc{ rul)'roug~ 
knock them up, but all this is a matter of the edge with the hand, holaiog the round 
custom, 1)ersonal choice, and convenience. that it will. not shift : this will J:fk~hso 

I think this is all there is to be said on the P!\Per .suffietently to enable you to cut . 6 

subject of re-bottoming, except that water- You will see, of course, that it will be· . lt. 
pots, toilet cans, and boiler fillers have what as much too large to go in as the widt~us~ 
are termed studs soldered on the bottoms to t he edge of the scuttle ; cut the pattern tl 0 t 
protect them. It is usual to put four on oval much smaller all round, then dip it i la 
cans and three on round ones: they are pail o~ water f<?r a minute, a.nd dab it onn t~ 
punched out with a large hollow punch on a the ptece of. zm~ you are going to cut th 
lead piece, which is a block of lead about 1 Hn. back fro~ ; 1t w1l~ not be so lilCely to mov: 
thick, and from 8 in. to 12 in. square f. they then as 1f you stm.ply held it with you 
are then hollowed up with a small hol owing finger~ and. marked it ro.und with a. scoring~ 
hammer, called a stud hammer, in a hollow ~wl i m thts way you '!Ill not ne€ld to Ulark 
made in the lead piece, or with a stud boss 1t: s1mply cut round qrute close on the paper 
and punch (Fig. 25 ). It is then slipped into. the scuttle and 

Re-lining Goal Scuttle (Fig. 26).-This is soldered ro~nd, and two rtvets put in at the 
a different style of job to t he previous ones, top part,,. usmg a bottom st~ke to rivet on. 
and will bring into use different tools. It is .Aew l 1oot.-A new foot IS required when 
a. frequent job i n most shops. They gene- the old one has come oft: and the fian iYe U; 
rally wea.r out in the bottom between the too much broke about to allow of its bcic" 
foot and the back, and then require a piece rivet-ed on a!!ll.in. o 

of iron or zinc riveted in. This is the way The old foot is generally available to 
to set about it : Measure tbe scuttle from flatten out and use as a pattern, which should 
back to the front edge, then bend a nanow be kept for future use; and I may here :~ay 
striJ? of zinc round the inside of the hody; that whenever you take the trouble to make 
let 1t come within t in. of each side, just a pattern for anything, always keep it: it ill 
where the ears are riveted on. These·t~ almost sure to come in again some day. 
measurements are. the right size to cut out These scuttle feet are generally made in two 
the piece of stuff for the lining of the pieces : this is for economy in stuff and to use 
bottom : 22-gauge will be about the right up odd pieces ; but if so wished, they can he 
thickness to use; and after cutting, bend it to made in one piece, by marking it from the 
the shape of the scuttle, either in the rollers old one without taking the two pieces 11.pnrt.. 
or over the pipe stake. Having done this Only one seam will then be required: this can 
place it in the scuttle, and with a slate pencil be riveted together. Let one side lay over 
mark round to the shape ; remove it, and cut the other about ~ in., and put three rivets 
about Hn. within the line: this can be done in ; then throw off the edge fer the wire: 
without flattening the lining; replace~~ aud this.may require. a little explanation. We 
see that it touches the back all round; ir not, will supppse t hat it is a large foot being 
trim with the snips till it does. Place the made, and for that we must use No. ll 
scuttle a.nd bottom on the pi11_e stake, have wire. Take the compasses, and set them the 
ready to hand some rivets (No. 6 or 8 will size of two wires, and make a line ronnd the 
do, tinned or black), rivet set, and hammer. foot with the compasses: this is the width 
Hold the scuttle and bottom together, draw of t he edge to be thrown off. Put up 
them a little way off the tool, a.nd place a the side stake, and holding the foot against 
rivet on it; draw the scuttle on a~a.in till the the square edge of it, lay off a ilnnge 
rivet is tin. from the edge of the lining; take as far as the mark made by the com
the hnrumer, and give a tap where you think passes,, using a thick :vane l1ammer, and 
the rivet is; you wiJl, if you hit on the rivet, letting the heaviest portion of the blows go 
see a mark appear on the outside of, the to the outside edge : this stretches t~s 
scuttle; place the part of the rivet set with material and helps it to flow. The tyro will 
the hole in it just over this mark, and strike perhaps be surprised to find his ronnd foot 
the set with the hammer: this will draw the ~oing into an oval; but do Bot try to alter 
rivet through ; give a blow or two before re- 1t, as the next process will bring it back to 
moving the set to draw the rivet quite ·close its shape again to 'a great extent, and when 
to the stuff

1
hammer the rivet to. a head, and wired it can easily be put into shape. When 

with the ' button" or cOWltersunk side of you have thrown the edge back ·as far all 

the rivet. set put the finishing touch on the possible on the side stake1 take the halC· 
rivet. 'rhen work round the scuttle in .the moon stake and finish tummg the edge on 
same way, putting one on each side alter- that t hen cut off a piece of wire long enou!!h 
natcly : not all on one s ide fir. t, or the Lining to ~ake a ring the size required for the foot; 
will "dra.w," aud not la.y close on the other place one end of it an in?h ~r _two~ ~he 
Hide. . r ight of the seam, and holdmg 1t m posttton 

The rivets should be 2 in. or 2~ in. apart with the thumb of the left hand1 commence 
on the front, and 4 in. ul oug the sides ; when to knock the edge down over it w~tha mallet, 
finished, pa.int with Brunswick black. using the round part . of . the sld~,s~~e t?, 

.New Bacl( and ]i'uot to Scuttle:-It fre- workupon; this operat10n IS called wmng, 
quently is the case that the back is worn as though all wiring is not done in the same 
well ns the bottom. '!'here a.r·e then two ways way. AB you knock the edge down over ~he 
open of repaidng it: one is to knock oft' wire give the mallet a. kind of dinw1?g 
the old back, take the bt~ck handle off, cut out motion : this brings the stufl' over th~ wue 
a new back in the sawe way n.s for the bottom better · but when the fold or edge IS ~00 

of a saucepan, re-rivet the ba~k handle on, lar~e ~trike the blows straight down, or wtth 
and put on the bnck nnd pane down. But the ashght drawbackmo.tion :by this means nny 
method most generally adopted is to put a slight errbr of j udgment can be, to some ex:t 
piece in the back. In this case the bottom tent, corrected. Having wired it, take ou 
should be lined with zinc or galvanised iron, the puckers by letting the wired edge rest. on 
and then the back can be soldered to the the square part ·of the stake, and gmng 

, liniFlg as far ns it goes. The bnck cnnuot round it with a mallet, sh~pe ~p, f!-Dd then 
very· well· be marked out on the stuff fl'om throw off the flange for nvett10g 1t to the 
the scuttle 'beca.usc nf the bn.ck handle, bnt : body; this will be done ~n the sat:newUlY 88 

this is the way I get at it : cut a piece of ' described for wi r iug, except that tt 

• • 

• 
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wnnt tl' ho thrown bnck ::~o fn.r; tl·y on tho 
..;cuttlo till it lits nicoly. •ro rivot it on, tho 
ltOics fnr tho rivet.'> must ho p11nohod, ns it 
would bo very nwkwQnl to hold tho foot on 
and dl'f\.w tho l'ivets thr(\u~h tho snmo n.~ in 
1ho cn:~e of tho lining; tho lwlos JnnHt bo 
mndo in tho foot fhst, throo onoh siuo\ nnd 
thou the foot plucod on tho soutUo, nnct tho 
hol£'s mnrkod with n pieoo of slnto ponoil or 
n brt\SH scl'ibor (n piece of ba·nss wire J)oin tod 
witll nn oyo tlJt) other end); be cnrofu to put 
tho foot tho. right waynbout whon you mnt·k 
it : that iil, so th~tt the mouth of tho soubtle 
cn.uts upwnrds. I bn.ve seen thom put on 
the olhea· wn.y, ~tnd not noticed t i 11 tho sout tlo 
wo.s placet! on tho tloor, when it prosenteu a 
~omicn.lnppen1·'nnce, you mn.y be su1·e. After 
punohi.ng thu holes in the body, ~ut in one 
a·ive't on.ch side fia·st, tb~n the l'emnmdor, and 
pnint with H1·unsw1ck blnck, nR before. · 

Jt'itt /nq .Nt!w A'a?\~ and Handles to A 1·tt'cles 
- 'l'hiM t1'1 nnothea· frequently recurring job, 
.o.-;pocinlly in a dairy d istl'iot. Thure are 
• ..;ovol'lll kind~ of enrs used foa· pnils nnd cnns. 
Jt'i~a. 2i nncl ~Sshow tnvo of the most used. Fig. 
:!.7 ifi n stnmpotl ct\r, nnd Fi~. 28 a forged oar. 
·eho forged onr is much tho strongest, nnd 
~loos not brenk so frequently ns the stn.Ulped 
~1110; hut tho fitumped, boing ndonl ohenperA 
:.!\ I'O mnc·h u~od fur the commoner olnss or 
pnils, nncl n.l way~ for en m p Jcottlos, yenst 

· ~·1\nt~, ok. 'l'hotlo cn r·s frequently bronk o.oross 
~"t tho pl~tco i nd icnted by the dotted line A in 
l•' ig. 27, when 1\ new ear mnst be put io. 
•t'ho brokon pn1't of the old ena· must be got 
~~tr first ; to do this, place the article on the 
~1i pe or siclo st1\ke, nnd with a sharp chisel 
,·ut oil' thnt p~trt of the rivet that is burred 
•lwea· tho hole in the enr : l1old the chisel 
upa·ight for this, nnd the little pieces will fly 
·otr ; thon tnko n nut with 11. hole in it 
sli~hty lnrg<.'r tlum the bend ·of the t·ivot, 
nnd pll1ce tbo nut on the stako and the 
mticl~ on tho nut. so th~tt tho rivet hend 
oeomos over tho hole, then with Q. hammer 
.fl lltl s111nll punch knock out t he old rivets. 
On oiJbring the now et\r against the pail, or 
whn.tovoa· it mny be it sometimes- in
·doctl, oftoo-hl\"ppons that the holes do not 
•t~xnctly correspond in position. I n this cn.se 
rivot th1·ough one hole, and then drnw the 
·other throurrh where it comes. End hnndles 
·of boilora, sFop pn.il enrs, etc., are done in the 
~1\mo wn.y. It is often the cn~e thnt after 
punching the old rivets out the llOles 
;a1·e too largo to mnko a good job by putting 
·the now in tho snme holes i when thas is so, 
.a pioco of tin must be soldered or riveted 
-on, of suflicient size to well cover the holes, 
.:nnd tho oa1· 01· lmndle riveted to thnt ; i t 
.also mnkos a better job to solder over all 
rivet heads. 

A snn•t'E ~lE1'HOD OF ETCHING ON 
STEEL 0 R IRON. 

UY R. 0. NAISH . 

'\V E oftt•n !;l'O in mnny of the lending jnurnnls 
·nndca· tho houcling of "Answers to Corres~ 
•JtOntlon t:-~,"nn n.uswor to nn inc)uirer rcsport-
111~ how t.o £'1<·h on steol. Thi~ nm;wod 'ioing 
·<'hnrnl'tOI'I:4Ccl by n conrtlomemtion of chomicnl 
fonnuln ,oa· 1\ rctlunllanoy. of J ~roco:-~M, must, 
L nver,.tla :-~l ll'na'Lun tho nuxtous mquiror, n.nd 
"'?stt iL 111 tla~ incr~p:~bilit~ of roa11loring pl·no
.t w.n.hlu tlto a n~tructaons g1von. 'l'o ovtwcome 
t i ll ~ di tl it·ulty i!.i my intontion, nnu, ns fna· ns 
.L nm 1\I,,Jl\ to 11ut .in the simplo~t mnnne1· 
m:~ I rnt'tH>Il!l by wh 1ch almo~t ~tny ono mny 

-etr h ~n fltcol or it·on, nnd luwo good rmmlt~. 
~v('n m a li r:~t nttomvt. My mothod mu~t 
l •t• lot\kcd nt pu roly from a mechanic's 

ptlint of vit:w, nntl llt>L fur the /'rwltwt.ion of 
olnboml o 01· nrtistit: work. cnn nu:o~wt•a· 
foa· lilY moLhml, 111\ving w;otl it for )'lli\I'S 

with l:lliCt'Ol'ls. 
'rho mot· hn 11 i(l'~ nn.me, fo t· i nslt\nCl'. on 

co1·tnin tooll'l he mn.y p o!;\l'lOS:'I il:l nlmoi!t indi t~
pom;nbfo. .[t it~ tho only AOourit.y. l.l u nmy 
lenvo them in n. plnoowlte1'0 only suuh wt,nlt l 
secure their roturn. Carpenters, 1\1111 otho1· 
similnr trndos who uso tools with hnntll08 
C011lpOSOd Of WOOd, generally l'CSOI't to runch
ing their namo in this soft matorin. i but, 
of course, this may be easily oblitomted ; 
w1Hn·oas if the nnroo is etched in tho stool 
blade of the tool, erasure is not so e~tsily 
efl'ect.ed, and 1 doubt whethea· suoh would 
eve1· bo attempted; so much trouble would 
he involved, and ~robnbly in tho end nil 
efforts prove fut ile m nttatoing tbo desired 

• • rum. 
F it·st of all you may be inclined to ndvance 

the usual interroga.tion1 
t' What will it cost 1'' 

knowing that somethmg will lmvo to be 
purchased to carry O\lt the procos:'. Well, 
I don't think you wi4 be discouraged by 
learn ing t hnt about s1xponce will supply 
ample materials for dozens of opemtaons. 
So the process is comparatively inexpensive, 
conside1·ing the results obtained. 

The first thing to get is one pennyworth 
of nitric aoid from the · chemist. I t 1s vory 
ohenp. Dilute this about one half with 
olea.n wn.ter i be vory. careful in using it, fot· 
it will burn almost anything it is da·opped 
on. It is well to look after the fingea·s in 
this respect. · 

The next thing is the " ground " to t·osist 
the corrosive action of the ncid. Vnl'ious 
grounds are often tried in the shapo of sonp, 
wa.x, grease, eto., but these nre fnr from 
being up to the mn.rk, nnd oJten plny a tdck 
with the article to be etched ; thoro is no 
security in their u.se, being iuadequnte to 
the corrosive propertios of the acid. Some
thing better is needed ; therefore, purchase 
three pennyworth of J apan blnok. It mn.y 
be obtained a.t llDY paint stores. Hn.vo the 
best. It is not quantity you will want. As 
a. ~und for ordinary purposes, I don't 
think ~his bhlck ca.n be beaten. There is 
no need of altering the templir of your tool 
by ~eating. it, o.s is the case w1th somo 
grounds wbich require manipulating in t his 
1nanner (tmd this is of great iropo1·t to a 
meoba.nio), neither is it expensive, as o. very 
small quantity will ko o. long way, and it is 
e~ily procurable. 

Also get one pennyworth of spirit of 
turpentine to clean off the gronnd nfter the 
etcbi~ is completed. n turps is not llandy, 
paraffin will answer the purpose j ust as 
well. Got a. bit of sponge, and n. p iece of 
wood about the size of a. oa:mel's-ha1r brush 
-a brush ha.ndle would do-and cover the 
top with blaok. This mn.y be employed in 
dropping tho acid on the article to oe etched, 
or sprending somo on any pn.rticulm· plnoe 
undet· tho ngel\Oy of cnpillnry attrnotioll. 
With all this, and a onreful following out of 
instructions, you will rarely have to com
plain of fnilnros. 

Hn.ving tho mnterinls we will now pl'occed 
to busino);ls. 'rnko a wood chisel, fo r in~tnnce, 
a tool which most workmen posses~. nnd 
st\y you wish to otch your nnme on tho stool 
Llndo ; see thn.t it is clean, n.nd if not, rub a 
bit of fine omor~ cloth ovor it. This · will 
soon givo it a bl'lght nppo~tmnce. Now ftll' 
Jnying on yonr ground. 'l'i p the hottlo 
containing tho bln.ck, and, plnoingyom linger 
to tho pln.ce usunlly occupied by tho cork, 
obtain 1\ small quantity. Romo mny bo iu
clinotl to use a brush

1 
but I ut WtWs Ul.\0 tho 

finger. Now sprea.a your ulnck hnl·kwnrd 
• 

-
1U1ol fun\ nr.t. l•:udt•.,volll' lo kt·op it n-. ,., .,n 
11 :-1 J •tls~ihl t·, n11tl J,, . ttllllwlunlt 1111t fttr l•ri •·h~ 
:-~ l renk:-~, whit·h Htlllll't iiiH'H Of'l'llr wlwu IL l•it 
111' ~riL l u1:-~ 111 i u~l t •d wit la yuur (,(adc IJttll 't 
htwo it tno tlliu for a t-lnrL; if yuu did 1111t 

put Qll onou~h tho lirst I itt~l', p i11 0 11 t~ulutt 
moro ; but ynn ll llt ~t do t.hix quic·k ly, for i~ 
iM voa·y mpic l in dryiug. For lir:\L trit\1 it i • 
botlt.ll' to lmvo il too llaid;: lhllll loo tl1in; 
and t\ fow lrinl:-~ will suuu n.cqtmint you 11f 
tho right con:'lislonc·y. 

Hn viug do no lhi:-~, you phu:o you t· r h is,• I 
by, und lot it rcmniu t\ >r nlHlllt twcllly-fuur 
hours ; so if you put·pu:lo dui11~ two or -thr•·u 
ua·tioles, yon might ' ground " them flll nt 
tho snme timo. 'J'ho time is not pn.rticular 
to nu bout· Ol' two, but 1 tnko twenty
four M nn nvom~o. 'J'ho ground luwin~ 
than become fia·m tuul yot not brittlo, will 
admit of you1· 111\ll\O (m· nnyt hing else) boin~ 
d1·awn upon it::~ surfnco with tho itid of 
a poin t-nnd so exposo tho steel- with Cl&.:~o 
and shnrpnoss. 

You might uo ynur 11n.mo in ordiruuy 
sc1·ipt, ot· if vou um nur good nt lcttol'li, 
Oltl English chnrnctors should bo ossnyod, 
as n certuin amount of olnsticity mny bo 
exorcised in thoir construction wi tl1out 
nl toring tboia· gt:morn l nppc>n.mnco. J~lnck 
letters nlso look woll, though n little Ct\t'O i~ 
necossn1•y to give thom t\ nicl:l1 npl'ight, l:lqnnt·e 
n.ppoarance. J I owovor, 1 wall leu vo you to 
your own idoas ns to whnt Jottl:'rs you use ; 
somo fellows luwo not tho time for o le~nncy, 
tbo roughest nn:lwering their purpo~o just 
as well. 

To work nico nnd smooth with your point 
don't have it too shn.t·p; thoro is no necessity 
for scrntching tho metnl, but simply to 
remove the ~round, oxposiug the steel 
thnt the ncid 1111\Y net fa·eoly upon it. To 
brush nwny the tlotncbod ground, a cnmel'~
hn.ir brush or something RtiO'or mny bo ut~od. 
'!'hero is no need to fear using 1t, ns the 
ground will stand a modernte umount or 
rou~h usage. After your lottors nro <.lone, at 
is ntwa~s best to bn.vo a good look to seo if 
nny b1ts of ground requiro dislodging. 
Some may hn.vo boon neglccted,.nnd tbes6 
n.ppenr as a bright spot nfter biting, througlt 
the notion of tho ncid being retarded. 

" Biting in , the letters is the next procoRlJ. 
The nn.me, hnving beon inscribed, must bl.l 
subjected to the action of the dilute uitric 
acid, to eat away the exposed steel to t\ 

certain depth . A litt le care is necossnry to 
carry this out properly, nod on it dopenda 
the success of your enterprise. 

Have your chisel on n level plnco, nod 
drop a few drops of acid on tho letters. 
sprend well over, taking care not to allow your 
ncid to go beyond the ground. Your objoct 
shbuld be to cover tho letters with n.s mnch 
noid as is reasonable, spren.dintr to any par
ticult\r place with tho Jnpnnnoa stick. 

At once tho bri~h~ smfnce of t he steel 
turns blnck, nnfl bubbles will rise to tho 
sul'fnce of tho ncid, nnd burst incessantly 
over the !otters mnrkorl. 'l'bis will cont.inue 
for n fow minutes, nftor which tho acid 
will become thick nnd turbid. When the 
bubbling has · ubsidcd, nbsorb it otr wit.h 
your sponge, swill ing snmo in clel\1\ water 
nt once. About two of these bitin~ will 
bo sufficient for orrlinnry work i but shoultt 
you wnnt tho lottoa·s in vm·y doep, you havo 
only to ropei\t tho •' bi t ing iu.' Hnt it i~ 
well to romombot· thnt the moro the lottont 
t\ro exposed to tl\C noid, tho eo1nsor t hov nre 
linblo to got, n.s ono nmy woll unde1·:~inml. 
Tho ncitl, h~tving cn.ton to a certain depth, 
will nmh.wmine the edge~ of tho totters, and 
cat nwny tho motnl nntlor the ~:round ; 
n.ud, thouyh scarcelv perceptible in 111()Ra 

\ 
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instances, at times, if the biting is overdone, 
the letters will appear very much coa'rser 
than desired. 

After you have finished biting, remove 
the ground with the spirit of turpentine or 
paraffin, and your letters will appear of a 
nice, dark colour, clear and sharp j but, if 
you have been etching on iron, the letters 
will be bright. 

One or t wo words in conclusion. Don't 
'begin working on the black if it is " ·tacky." 
Better let it stay and dry a little longer. 
It should work nice and sharp ; not as 
though you were scratching at wet paint. 
A.lwn.ys get your letters as clear ·of ~round 
as possible. Don't have your acid too 
strong. Better liave it a ·little weak, and 
take a little longer to do, than spoil the 
job. Be careful and cover the blade well 
with black. When the acid is in a state of 
ebullition, the bursting of the bubbles pro
duces a kind of spray, which would discolour 
any unprotected part it may happen to fall 
on. Or you may happen to tip over your 
article, and in doing :so the acid would run 
down the sides, and play havoc if the metal 
was not protected. Of course, all this will 
be unnecessary after a few trials. One soon 
overcomes all the trivial difficulties which 
beset a beginner, and obstacles at first, are 
overcome another time by the suggestions 
of a little experience. 

The utility of the process described above 
must be· sufficiently obvious to all, as the 
process affords the means of affixing the 
initials or name of the possessor of a.nyarticle 
of iron or steel to the article itself in a man
ner that is practically indelible and inde-
structible. And that it is the best manner 
of claiming and determining the ownership 

-. . of any al!ticle that is thus marked may be 
• 1 considered as being beyond dispute, chiefly 

on account of the impossibility of effacing 
the 'inscription without seriously injuring 
the tool itself in every way. I ts neatness, 
also will commend it .to all who desire to 
mark th~ir tools as being incoml>arably su-

, 

I 

perior to the p!an of branding WJth imtials 
by means•of a heated iron staml> the handle 
of any tool, which causes great disfigurement 
by the depth of the letters thus bllrnt in. 

••• 
ELECTRIC CONNECTION FOR ALARUM 

CLOCK. 
BY L. PENDRED. • 

PERHAPS the following description ol an 
electric alarum connection for an American 
clock may be serviceable to some. I ha vc 
fitted my " Peep o' Day" alarum thus, and 
it works very sat isfactorily. • 

I remove_d the back of my clock,_ and near 
the top of 1t punched two holes m such a 
:position that I could screw on (from the 
m~ide, of course) a piece of wood about 
2 m: by !i~. by~ in., marked A in t he illus
tratiOn. One end of this piece, it wi ll be 
seen by the sketch, stands up over the 
top of the cJock, and to its further side is 
scre~ed a piece of flat ~hin brass spring of 
suffic1ent length, and m such a position 
that its extfJme enrl, which should have a 
small platinum point soldered to it, touches 
the hammer of the a larum. To the other 
end of. this·spring, which is bent round the 
wood, IS soldered a small hook from which 

. hang~ a brass spiral spring: I should 
~entwn t~at the wooden piece is fixed 
lhagonally.m a certai!"' position, which must 
lJo as~ertameu by tr1al. It is necessary to 
have It placed thns to avoid touching ono 
of the ·et screws at the back of tho c!ock. 

----
A piece of silk cord is attached to the 

hammer of the clock by one end, and a 
small wooden weight hangs from the other. 

The brass bracket shown in the sketch · 
is screwed to a velvet-covered wooden 
shield, which is nailed firmly to the wall 

·of my room. A small brass hook (B) is 
soldered to the end of the bracket, and a 
similar hook (c) is screwed into the shield. 
This hook is connected to one wire of the 
battery, and the bracket to the other, a 
bell and switch being in the circuit. When 
the clock is hung from the top hook, and the 
spiral spring hooked to the bottom hook, if 
the flat spring touches the hammer, contact 
will be made. Now you will notice, if you 
try, that when the clock is wound . up the 
ha.m.mer is held by a spring in the 
mechanism in a certain position. T.he flat 
brass spring is set so that it just does not 
touch the hammer head when the clock is 
wound. When, however, the clock ha.S 
"gone off,'' the wooden weight pulls the 
released hammer head againgt the spring, 
and contact is made, and t.he bell rings till 

Electric Connection for 
Alarum Clock ; A, 
Wood screwed to Back 
or Clock ; B, c, Brass 
Hooks. 

• 

Jea.fage in }i'i~. 17 _in ceJ?tre of fri eze, and the 
arrangement 111 F1g. 18, may be used at tht
two other interval:; between the vase~. Thr 
dotted curved line at the left-hand eud ot 
fig. 1_7 represc~ ts the position of the aujoiu
mg piece of fneze which butts again,t tbi~ 
and which consequently must be left clear 
of carving for that pnrpose, of course r.:
taining the same curve as the rest of the 
ground has. This ground should be taken 
down to a bare eighth of an inch at eac:h 
side, as shown by dotted line in l:,ig . . u 
(page 370), which is a section of the wood 
as left by the cabinet-maker. This allow& 
~ in. of wood for carving, which is enough 
for the purpose. The little piece of frieze
at each side of carved pilaster is shown in 
Fia. 19, and the piece round break of jamh 
in ~i~. 20.. The outside gable (Fig. 5, P!l.s:e· 
369) lS carved similar to Fig. 19, but the 
scrolls, etc., are extended to fill up the larger , space. 

The moulding E, which is can·ed abow• 
pilasters,. is shown in ~"'ig. 21 drawn full 
size. There being foi.u· .semicircles or 
carving above each pilaster, the two end 
ones may be as the left-hand pattern in Fig. 
21, while the right-hand pattern is shown 
with two arrangements-that on one side 
being for one of the inner semicircles, and 
that on the other for the other inner one. 
The base of pilasters is carved as in Fig. 2~: 
this is very simple work on acccltlut of 1~s. 
position. If much cutting were put on thts 
base, lyinq- as it does it wonld con~tantly ~ 
catching aust. What dust uoes he on th1s. 
moul~g will easi ly be swept oft' the pattern 
of carvmg employed. . 

• 
! c 

The remaimog illustration (Fig._ 23) IS a 
detail- full size-of the deuttls m clamp 
on shelf. (See Fig. 16, page 370.) . They !U'e 
cut in the plain band, which 1s came~ 
uninterruptedly all the way along. Orch-

. nary dentils consist of little square IJloc~ 
separated by n narrow space ; but beret 10 
Fig. 23, we have a. m_uch n<'her denbllmg. 
Three patterns are g1ven ; thes~ should be 
cut in groups of three-three of the first 
design, then. three of the secon~, then three 
of the third after which a tnplet of the 
second and tl1en the first design, and so ~n . 

The polishing of this article sh~ttld recmve 
very careful attention. The carvmgsshonld 
have no polish on them at all, ~o that thd 
cutting may .always_hav~ the wspn~ an 
sharpness w1th which It lea,res the tooll 
The other parts ma.y be poli~;hcd and duJllf 
with pumice-stone to take the glaze off. 1 the mantel be made of mahogany, the w~jv 
should be stained a dark colour-commot ;r 
called "Chippendale " colour, on.o.ccouU t. 
that maker s furniture heing umversa Y 01 

the rich da.rk shade that mahogany assumes 

• 

I get up n.nu stop it. The wooden weight 
is not too heavy to prevent the clock 
ala ruming properly. I should mention that 
I removed the silencin£? switch attachcJ 
to the clock, and raiseu the gong about 
{ in. higher than it was originally. This, 
it will bo found, leaves a little more space 
fo r the ~;prittg. 

A lUANTELPIECE WITH ITALIAN 
RENAISSANCE CAR\1lNGS. 

I!Y ALEXANDER MARTIN. 

C.\RVl NIIR OF 1\IOULDINOf!, ETC.-ALTERNATIVE 
'J'm.;An! Ezo; 'r o•' ~ ~ A~'rELI'l EO£. 

THE remaining illustrations show the carv
ing:; for the different portions of mould
ing:., etc., already mentioned. The centra l 
P.,<?rtion of frieze is given half ful l size in 
.F tg. 17. It would take UJ1 too much space 
to give it in full length ; but the left-hand 
vase anu fruit mav be used at bot li endt:~. 
The other vase may be used for the two 
centre vases, but reversing the spiral, or 
twisted tl uting in vase, and rearranging the 
apples, plums, etc., on t.op. The upright 

th~~~~ !ft~rnative treatment of this design, 
it may be mentioned how_ tho pr1use C:fov~ 
ing. might hav~ som~ simpler ecofriezc 
substituted for Jt. Ftrst ot. a~~;b~-this 
miaht be treatt:d as shown ID ~· ood 
being a sect~o!1 h~lf full size of.;::: bea~ 
ready for fixmg m 1ts place. •tres of 
carried rigbt along and round t~~ llllpretty. 
framinrr of jamb would be. ra e~ fraroeJ 
TLcn the ca.rved pilasters nug!1t b 

6 
Ion'' 

together, ns in Fig. 25,. fornun~h~rariou~ 
panel, which wo~ld be_rehev~rl b\ section of 
mouldings ~n et.thcr side of 1t:- - in Fi . 26. 
such mouldmg IS shown full 81ze · Jg: ;!!S . . b nd ued-mou din .. The carvmg In ~se a d the ordine.tY 
would also be om1tte.d, an •ed dentils 
dentilliog substituted for the <.fb~lf Witb 
in the clamp to the mante 5 h~te and 
d;~se . alterations .. a. !3implled r.ct the result. 
etlet't1v~ mantclprece wou ue 
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Wor:.-<:;evtcmher 13,1890.) A }VfANTELPIECE 1-VITH ITALIAN RENAISSANCE C ARV/JVCS. 
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F!; ::!4.- Sectton 
of Substitute 
for Frieze. 

• 

Fig. 21.- Carve:l Work on Moulding lE. F!g. 5, ~bcve :uas.t€:;:s . 
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Fig. 22.-Carved Work :l.t !:<.se of P'lla.zter::. 
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Pig. 2J.- Detail:; er Dent.115 1n Clam!) on Sbtlf (full s:.u •. . 

• 

Fig. 25.- ~~ction Ctf PaneUed Pilaster . 

Fig. 26.- Mouldlng round Panel (full stzeJ. 
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Ftg. 18.-FolJ•ge for IDtervals between Vase 
on eUIIer 8tde of Prlese. 

Pig. 19.-Carved Work on 
each Side of Pila.ster at 
Top. 

Ftg. 20.-Ptece ronnd 
Break of Jamb • 
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" ff/ OR.K, EXHI.BITIOA~ I 890-9 I. • [W ark -8epternber U, 

- ··--------------:------------~--------__:__; 

~'WORK" EXHIIHTIOX, 1 V0-91. 

('r.A~~ IFICATIO~ of F .• xhihits for which it is 
iutctulcd to oll'cr Pt·izcs. l\IedalR, and other 
ol\\nrd~, to reader.; of W oRK (the illustmted 
J1tngazine of theory nnd practice for all 
workmen, professional nnd amateur), to be 
lll' lt l nt the Polytechn ic Institute, Regent 
:-;trect, from December 29th, 1890, to 
.lnuuary lOth, 1891, inclusive. 

Group L- WORK 1n Wood. 

(Ch·il and Militan·). nag-~. Trunks, r ort
mnntenux, 'l'm \'t·lling- lJags aud Trunks, 
Dress Uaskot:s, ctt.:o 

Group X.- WORX 1n Musical Instruments and 
Music. 

1. Organs, Pianofortes, Jl arps, Yiolin!l, Banjol!, 
1\landolins, Guitar:~, ( ',~t· • wt:<, T1 ombonc:1, 
Clarinets, Oboes. Dmms, Flag-,.olcts, Flutes, 
Piccolos, F ifes, Bagpipes, Trianglt!s, Cym
bn.ls, 1\letronomes~ ctl·. 2. M usicnl Com
positions, System!! of '! 'caching, Applio.nccs 
for Learning. 

Group XI.-WORK 1n Watches, Clock s, Alarm 
Bells, etc. 

d~Jsign~, ~r inv~tions, irrespective of work. ' 
mansh1p 111 theu ex.ucution. 

The J woora will be practical nnd competent · 
experts. 

Exhibitors may declare their Exhibits all 'lOt iA 
competition. · 

CONDITIONS A:P.'D REGOLATIOb"S, 

L Anr bonli-ficle subscriber to WORK shall be 
eligible to exhibit on the Conditions and under the 
Re~ulations stated below. 

2. All intending Exhibitors rnnst make 
scribed entries upon the printed form to be nht.•'• 

FurnituJ'<', Cabinet 'Vork, Car\'ing, Fretwork, 
Pattcrn-makin~. Turning, Can·mge and Curt 
H1tilllin~, 'VhePl-making, Pulley-block- 1. Design of any of the above (inrlncling 'Mttsic.'l. l 

Boxes and :Mechanical Conh·i\'nnces). 2. 
Actual Models or }'inish <-d \\'or king 1-:ipcci
mens, Clockwork for Lig-hthouses, llurgla.r 
Alarms, Electric Signals. 

of tho Secretary (seo foot. of page). and sign 
same in the presence of a. reliable witness, 
shall also sign and gi.t'e his a.ddresss ~a:~od~~~~ 
tiono N.U.-A.ny false or frRudulent al 
disqualify. 

making, Cnrpent1-y, .Marquetl'y, Parquetry. 

Group II.-WORK 1n Metals. 
<.:nstiug, Forging, ~tamping, Die-sinking, Med~

striking, Fini!!hing, Turning, St·row-cutting, 
Ropoussc " . ork, A1·ms (Guns, Hi fies, Pistols, 
!';words, B.tyonets, L'l.nces, Armour), 
Armour Plulin~. Iron Ship-building, Amal
gams, Mixt•d Mt!tnls. 

Group Ili.- Tools for WORK. 
ll1md Tools,_l!l::tl'hiuo T ools, T ools for ~h:npen-

i ng T ools, J>hoto-micro o.nd Electric App!l· 
mtus (except Lighting nml Ttllcgrnph~·), as 
1 '.tmcr:l!!, 1\Ingic Lanterns, Sliues, 1\Iicro
..copcs, Surgical Instruments, 1\lathcmatic:U. 
md Dmwing Instr uments, etc. 

Croup IV.-WORK 1n Design only. Exhibits w 
take the FQ'/'11~ of I>rau;ings or ltlodtl1. 

n csigns for Decornti,·o Purposes (including 
:-;ta.ined Glass) . For Architecture (includ
ing Ventilation). ]!.,or l\Iechanical Purpose~. 
!Inch as Boilers, Engines, Machines. }'or 
Engineeri ng, F orts. :::lhips, Roads, Bridges, 
c;~tnals, Sewers, Rnilwnys. Trams, Balloons, 
Parachute~, Ambulances, T ents, etc. 

Group V.- WORK 1n Printing. 
Letterpress, Type Founding, Pre!'s- work, 

Machine-work, Lithogrnphy, Drawin~s on 
Transfer Paper, on !:)tone, on " rood, on 
Zinc; EnATaving on Steel, Copper, nnd 
W ood; Colour 'Vork, Photography on 
:-;tone, on ·w ood, Photo!;Tllphic Printing, 
Bookbinding, ){usic Printing, Transferring, 
Stereotyping, Electrotyping. 

Group VL- WORK 1n Domestic Appliances. 
F or D ecorative Purposes. F or Cooking (Hard

ware, Ght~R, l 'ottery, Faience), H eating, 
W ashing, Drying, Lighting, Cleaning, Sew
ing, Bathing, Teaching; H ome Rer.rention, 
C htme~. Gymnastics; Hygiene; T o.vs, Dolls, 
Wax-work (l"•gures, Fruit, and F lowers); 
Telegraphy, Telephones; W atches, etc. ; 
llas ket- work. 

Group XII. - WORK 1n Building Appliances 
and Material for Building. 

Bricks. T iles for Floors and 1\Iurnl D ecorntion, 
Stone :Masonry and Car ving. T crm-cott.a 
Chimney-to-ps, Drain Tiles and Pipes, Sani
tnr,v Htoneware and P ottery, :Mosaics, H ot 
and Cold Water Appliances, Baths aud 
,V,-C.'s. 

Group Xlll- WORK 1n Chemical Processes and 
Products. 

Stains, Dyes, Colours, Inks, Yarnishes, Soaps, 
Cleansers, D isinfcctanl!l, :Food Compounds, 
Drinks, I gniters, Fuels, Bxplosi"es, Manures, 
Detergents, Antiseptics, Anodynes, Electric 
Lighting, etc. 

Group XIV.-WORK 1n the UtUlsation of Waste 
(Novel and Original Feature). 

Utilising W aste Space in crowded Cities and 

.. 
" .. .. .. .. 
•• 
" 

" 

,. 

Towns. .. 

" 
, in Agricultural Districts . 

, B eat. ' 
,. 'Vater. 
,. Sewl\ge. 
,. Products hither to unused. 
,. Labour, manunlandmentnl. .. Time. 
,. Capital (including legacies not 

applied for by claimants). 
,, Charity Funds, which h:\\'e ex-

ceeded t estators' expecta
t ions. 

,. P ower, of Combination for legal 
Rurposes, Purchasing power, 
Co-operation, Power of op
pression by s weating. 

E xhibits in this Group to take the form of 
Ess:,ys, Plans, }>rccis of Bxporiments, o.nd 
even Suggestions. 

3. :E,·ery Exhibitor is to pay the carriage . 
Exhibit to and from the Exhibition. ·The I'PII.l 
prietors or W oRK will supply printed labels 
attaching to packages. It must. however, be 
linctly 11nderstood that the Exhibit will be 
at Exhibitor's risk. No packagn will be 
unless it boors the offici&! )a be~ and is 

4. Every Exllibitor must fill fn, on tht 
Form. the value or price he places upon 
and of any separate portion thereof, so· .~~;~~~ 
of sale a nd for insurance pnrposes. no w 
arise. 

5. Tho Secretary. will advise, en printed fonnt, 
the r eceipt of an acceptance of all ApP.IicatioJt 
Forms which nro correctly fi lled up, und will rctunt 
nnr for correction which are not filled up correcUr 
AI correspondence must be addressed prepaid to 
Llle Secretary, ''WORK " EXBIBI1'ION, LA Bll.t,l 
SAUVAOE. LUDGAT& HILL, E.C. AlL lettus ,... 
quiring an ansu;er must be accompanied 'brl a 
stamped and addressed envelope. 

6. The Awards of the Jurors shall be fin&lu4 
binding without nppeal. • 

7. The Proprietors of WORK reserve the right to 
decline any Exhibit which they may deem u0111U.. 
able or unworthy, and the Secretary wllladvisethe 
Ex.llibitor of such decision. . 

8. All Exhibits must be forwarded so as to aai.n 
on the 19th or 20th December, and !lot be~ 
Applications for space must be fi lled lD aad wr 
warded AT LATEST BY THB SO'I'R DAY OY 0CTOB .. 
after which date theY: cannot be receiyed. an•n~ 
labels ror carriage Will be thereafter u;sued. .. 
intended to open the Exhibition on _)tondaf, 
Decem her 29th. 1890, and to keep it open till Salul
da.y, January lOth, 1891. 

!l. E very Exhibitor will be entiUld to a. tree 
Admission Ticket, not transferable, av:ai.labll 
during the Exhibition. Exhibitors at n obelia~ 
unnble to come to London. may ha,·e so .ti
transferred to a London friend on nominatioa 1lr 
previous arrangement with the Secretary. Ap~ 
tions for Free Tickets for Attendnntll should ~ 
the Secretary not later than the lOth of Novem .... 

10. No articles mw;t be removed till the close r4 
the Exhibition. 

11. The Proprietors of WORK reserve the rliiJ1..!! 
r emove the Exhibit of any one who does not. 
form to the regulations. and also the right to • 
add to. or cancel, any o! these Rules. , be ftii'-

12. Awards, Medals, Pri1.es. 
0 

eto .• wlllb d 1111 
wnrded poet free to all E xhibitors w o o 
present' tbemaeive8 at the Distribotiood~?r ~~ 
the date of wbioh will be duly announce m 

Group Vll- WORK tn Wearing Apparel Thoro will be tltree classes of Exhibitors, viz.:-

ln Tailoring, H a t-making, Boot and Shofl- 1. Workmen or 'Vorkwomcm actually employed PRIZE LIST. 

making, U antua-mu.king, 1\lillinerr, Bead. and gaining their livclihoot.l in nncl by the Groun Prlaea.- GOLD MKDALS.-A Gold ~hoedalle 
ing, DrcRs-making, Baby Linen, Luce-mak- craft under whose name thew exhibit. writ be 17i,·on tor the best ExhlbH iD the~ 
ing, Knitting (Machine or Hand), N eedle- 2. Apprentices, homl fid~, sen ·ing an apprentice- ExhibitJon, together with a FirSt Cla88 edii'll'il 
work (1\lo.chino or Hand), Button. Cotto~ ship to tho craft or calling undL•t· whose cate cexcept G,roup ~·c>·1a! ~~Wfl:te •"-' 
.:! 'lk d Th d - - 1-=- H Ql nnme they exhibit (whether indentured or be awarded w1t.h .a ..,u"~ 
vt . , an rea -WIUI.wg, ose, oves, best Exhibit in Group XIV. ){oMJ 

'Vigs, Theatrical Costumes, Court-Dresses, otherwise). SJLVER MEDAl.S. - .A S1lver Medal. a cerdJI-
u nilorms, Liveries, Belts, Buckles, Fans, 3. Amateurs or connoisseurs who eithor do not Prize of One Guinrdead. atndthae bF~':k~~t in eaab 
l•'c..'1.ther11, Artificial Limbs, Eyes, Tooth, etc., prttctiso any emft M a means of subsistence, oate. wlll be awa e ~ ept GroJUI 

Abdominal Belts, Trusses, Surgical Band- or who exhibit in o.ny group other thnn their of the Groups a~ classified ab~it e:;.li.rded. 
own craft. XIV whore tl Gold Medal w e Medal 

ages and Appliances, Electric Belts and ClaaaP~bea.-BRONZEMEDAI.!J--AB~n:C~Ion'i 
llundagcs, J owollery, Hair-dressing. a Book Prlze or Halt-a-Gomea. an the Jllltld 

Group VIU.-WORK 1n Palnttng .... d T · Class Certlftcate, will be awalrded )>.Yu.b-DlridOIL-
Decora.ting. - he Exhibits will be judged in accordance Wlth to the best .b:xhibitineach C aasor S• 

H P 
. . the above classification of Exhibitors. of Groups. · f hich 

ouse. amtmg ; Decomtive P ainting i n Oil, The Jurors will judge nU Exhibits in Groups Special Prlaea.-Special Prizeshfbewgiven 

~~s~ernpor, Flatting and Fresco ; Gilding, I ., II., Ill., X., according to worl..'tTlanship will bEe !.."lbnoi.~n;t0dmlaatec[~· Working 
u_ ramin!!, Marbling, S' ign and· Fact'o. Wrl' t- 1 . t' f d . h o h b best oUI "" Lr .. . 

.. n one, urespec 1ve o estgn, w .tc may e bl' h d 1 " WoRK. 
mg, Chinn. P ainting, Carriage Painting, new or old. pu tS e ° Class 

Certlfloatea of l!rle~t. -A 
Hen,Cldi~ P ainting , Scene Painting, Stained The Jurors will judge all Exhibits in.Groups V., cnte and llook PriZe or One 
and Pa~nted Glass and Imitation ditto, ' rl Vll Vill IX XI XII rdi ·awarded (1) •ro the Seco!ld Bcstn~:t~'F];iliftj 
Pia P 

., ., ., ., "' ., • , acco ng (21 T the '-'econd 
ques, anels, Appliances for Painting and · d - h · 0 Exhibition o . "' 

"-·-- t' to ment in design associnte Wlt. mentonous Group XfV. ; and 1t recom 
JJOaUUra mg. tDo1·kman~hip. Jurors, a speoi~l extra VI':R 

Group IX.-WORK 1n TextUe Fa.brtos and The Jurors will j~fe Exhibits in Groups IV., either case be g~ven. A 

Leather . xm., and V., solely as t o novelty, , ~u~:: ~:~~~i~~~> ~) ~~e the 
Curtains, Carpets, Blinds, Rugs, · Upholstery . originality, and improvement upon known hiblt in Groop xrv. N.U.- The 

Screens, Bl'l\okets, 11'1-ames, Harness, Saddlery and existing forms, formulre, and processes, ~ WORK reserve to themselves . . ~~ 

Forma of Jlpplicntionfor Sp~ will be 11tnt, poat /rtt, u.J)()n writin11 to TM Secretp.rv. •• Work"&hibition., M ef!arll. Cautll dt Con~pan.r. 
• • 0 • IA. Belle Bauvage. London, Eo C. • , -

• • 

• • • 

• 
• 
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lfock-&plember 13, 1890.] 

- . 
nbllshin"' in tbc p3gea of thnt l\Tngn::inc any 

· C yor Suggestion tor which n Prize shu.llllu.\·e 
been awardC!d.. 

SJr,oOI!iD CuS!3 CERTTJ\tqATP:S will be nwo.rdc~ to 
tbe second Beat K:c:hib1t in each Class or 8ub
Dhislon of Groups. 

t BD CUSS CERTIFJOAT£3 t\'ill be 0.\~arc.led to 
~e Third Best Exhibit In eacb Class or Sub· 
Division of Groups. o.nd if specially reCOf!l· 
mended by J urora. Second Equnl .A\\'IU'ds m 
caae ol Ties or Merit. 

J .tmttattoa.-rt shnll. however. be underst~d th~t 
me highest Prize 1\tedlll only shnU ue ~1\'en. In 
liell of minor honours; but all honouns obtained 
shall be recorded upon the Ccrlillr-nte in each 
ca1e- No Prize will be awarrltd e.rccpt on. the 
Jururs' r ecommendation a.s to ?IJtr'il. 

SXJalDI•or's CertiJlo~t-te . - E\·err. Exbib.itor. 
whether a Prize "VIoner or not, w11l be ent1lled 
w a separate Cer tldcu.te that he has exhibited. 

SliOP: 
A COBNBB I'OB TDOS& \VHO W .ANT TO T..U.ti: I T. 

NOTICE TO CORRESPONDE='T::;. 
•: Jn. roMtq rtenct of t he (lrcat prc.,.,u,·e 11pon the 

''Shop " columns of \VORK, co11tribll.lors are 
. - rtq7tCRled to be brfc[ _and co11.cisc ill all future 

quutWns an4 rtplws. 
la aliiii!Uiag GNJ o/ Ule "QMUtion~ mbntilttvf to Corrt&· 

,_,ult"'ll6," or ill reftrrh"f} :o a!lylhina tftal 1uu Gp
J*lrlll ill "SMp," tll'rltua MC ret]u.ukd I•J rifer to th1 
•..W a!ld pt1114 111 '"'mbtr of WoAX r n 1••ftlch th t sKb· 
jtd1u1dtrt:tJIUidmllio!l oppe4rtd, Gndto pi• t thdacding 
of tAt JIGrDfTOIIA 14 vmich r(/tmtU ;, ''"'de, and tl" 
taltiaU a!Vt 1Jau of rrsldtn«, or 1111 nm.l4t·J>INHie, of 
W writer by V'MIIl tJu qlLtstLolt 1uu ~;«,, a.~ or to 
1ll\o1ll a nplv Ita~ bcB alrtadv git-cn. A Macer~ ro"" 
1IDt be gin~ t.o q11tsl klna whic.\ do I'M !.fur o~ nlll;cds 
IAtafoirlll c:owu 'lllithin t~ 1CfJJ11 oj the Mago:u~. 

l-LETTERS FROM CORRESPO~DJ-::0~. 

CllttiDJ{ M.ltrea.- F. ll lStreathaml wrile$ to 
POST 0YYIOJt Box (R ichmond, Jfa. l"..S.A.> (s•·e 
Jllie 323, Vol. 11.) :-" You ho.ve not been badly 
&d\·iJed, but both with u. 'shooting bourd' a nd u. 
mitr.!-cuttiog machine great cure is J'li'Iuired to 
cu,plt moulding without it chiJJplng 0 11'. I hnve 
UBed both, and uly experience is thnt u mitre-cut· 
tiug ma.chine ls far btll ter than n shoo I iug board, 
aa ~he knife cuts from tbe top llownwnrds. and 
can be cut moro gently; whereas with n plaue 
lt regulree o. sharp thrust. I have ono of Booth 
Drotliers' mitrc-cultln!f lll11CWoes, o.nd fin,l iLo.nswcrs 
lalrly well. In lho one that 1 hnve there bs one 
fault: the set Rcrews bad round hcau:;, so that 
moulding that dill not come up to the centre of 
th.e &ercw· would be out of truth. Hut this hn.~ 
been remedied by ha,·ing flat.-headec.l screws In
stead ol round ooes. lt is the opinion of old 
P~tlaed b~ods that there is notbinJ; to beat the 
uutre abootmg board: hut that 1 take as jealousy 
agai.nlt simplifying machinery." 
~ Ueeful Vehicle.-~[. .A. H. (1tlaJiit•Jbal writc!l: 

- I aend you a lllagr:un of a o1ost U!WIUI vebicle 
used out.here .. 'l'be •llaj(rtLm speaka tor illici t . und 
I hue g1,·en d1meusiouo~ of parts. 'l'lw sharL'I are 
aUAchea t.o the front uxle ns ne&r the wheels o.s 

• 
~-- - - -- 72 · ··------~ 

• 

l'ig. L 
• 

Q TJg. ,. 
• 

.l l1Hl'ul Vehicle. 

=·a:ar habout • or 6 In. 'fhf' polo 11 also nt. 
....,. ~ own, to the axle. For f1umors nnd _,.. ~~fJ ~~111 11 parre la nt. tho back tbu back-

,1.111 fer f r e and con,·cnlont 1 ba"o w-ed 
1l ::_er ~r lbM'IR ~r tho pr~~o\rte. In rrout, 

.,... • • a are oov-.red wlLh thin 

• 

. } 
• 

SHOP. 

•• 

• 

O val D r a wing.-F. C. (uutollstollc, E.) writes: 
- "I think the a nswer of J . W. Ji. to "''· .8. in the 
'Shop' supplement lo "Votut, No. 00. is very 
mislt:ading. 'l'he po1ot I allude to reads as lollo~va: 
-' .l<'ortlter, nll ellipses so drawn. either inside or 
outside this ellipse, where the propor tion or mo,jor 
to minor diameter is the mmo, lrrespecth·e of 
s ize, will and must be parnllcl to tbo first.' Now 
thid is not correct. No t\vo ellipses cun be pnroUel, 
because a Uno pnrnllt'l to nn ellipse ls not un 
ellipse. My skct.cb, b'i~. 1, will cleu.rly demonstrate 

• 

• 
' ' ' • 

• Fig. 1. 

this. a and o nre the curves of two ellipses. struck 
by the thread and pin method,/ 1 nnd I 2 being 
respectively a focu11 of each. 1t will bo found 
on meu.suring that a.Jthough -tbe proportion of 
mt~jor to · minor axis is the snme, the linea nre 
not pa.rnllcl. J.o'ig. 2 shows the m ethod of drawing 
n. parallel to nn ellipse. 'l'he inner cur\'e is nn 
ell1pse : f1 andf2 being tho loci. To obtain the 
outer curve, take n number of points, a, a. a, join 
these to f 1 andf 2 ; bisect Uae o.ugle f 1 a, f 2. this 
gi \'CS tbe line ab, which is. normal to the ellipse ; 
on this, set olf tbo distance ot the required pnrnllel 
as b, b, b. then troco the cun·e through the points 
b, b, b. 'fo find the l oci, tuke the length D K, nnd 
from the point o set it o1r on the line o E. The 
m ethod so1uetimes adopted in pru.cUce is :-First, 
to cut out the inner curve, tbeu gnuge from this 

Fig. 2. 

the distance of the required pnrallel with an or
dinary mnrltiog gau,;e. 'l'he accuracy of this 
mel110d depends upon the eye or the workman, 

• 

• 

• 
Glass Sllver!Dg .- \\". K. (Cal·cli,Q).-Nclthcr lho 

old mercurial nor the JlOWCr chemicnl }JJ'OC089 1'1 
suitable for amateur wo1·k. 'J'ho lo.ttcr requires a 
tborongh knowledge of the chemistry councc;lctl 
with i t. To give you the fornuala would tllerofcm· 
be only calculnted to induce you to lose money 
instead of helping you to economise. Probablr the 
recipes you r efer to have been correct, and failure 
is rather owing to want. of skill than to innccuro.cy 
on the part or the wrttcrs. Many chcmlcnl pro
cesses and experiments require the ruost. delicate 
ruanipulntion.-D. D. 

Cana da B .alsam. Cement.-E. IT. ,V, (Hi(ll•· 
bury).-Why not give your informntlon through 
"Shop " tor the benefit of all readers'J-.Eo. 

overman tel. - PLU MBEtl. -It nppenr3 to me 
nrmost impossible t-e nnawer your qucstiun abouL 
colours for overmantel sallsfactorily as I do not 
know the colour which prevails in tho room, but I 
cannot recommend you to paint the outside In two. 
and the inside another colom·, as_ you would then 
have three colours to consider. Unless very cnro
tully considered, such a combination would prob
ably result iu a gaudy, vulgar-looking piece of 
furniture which would be moro of nn eycsot·e tlmu 
nn ornament in yonr room. Instead of usinK three 
colours you will ftnd it b~tter to stick to one, nml 
use it in tb.ree shades. I am, l'owc,·cr, nvct'Se 
almost to even this, and profer to nclviije you to use 
only two shade.s, if you are not so.tisllcrl w ith one. 
L et the inside of course be tbo lil(btcr shade. ns il. 
w ill show up the bronze ornaments better. If }'OU 
w ere to put pieces of looking-glnss nt tho buck of 
tbe recesses holding the bronzes i t wlll be nn im
provement. Before pninting, look O\'cr an enamel 
pnint card or tints and select the ono you like best. 
If the wood of the ovet·mo.ntel is nice, clenn, sound 
stuff, would it n ot suit rour purpose to s tain it to 
mnt.ch the rest ol the furniture and fi nish it by 
polishingi-D. A . 

Slatl.ng .-F. M . (Ayrshire).-The mould geM· 
rnlly used for ornamental slnting is n wooden one. 
which is lnid on the slates and marked round ; thu 
slates nre then cut in the usual mnnncr. A s imple 
wn:r of measuring irregular forms of roors is to 
divide the area up into 1\.S mnn;ysquo.rcs us possible 
nod trent the remnining t riangles o.s squut·es, unCI. 
ho.l \'c them. 
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;o sq. f t. 
for if the gauge is not kept normal to the ellipse 
the linea cnnnot be parullel. There nre one or The height (or width) would bo measured flat on 
two other questionnble points brought forwo.rd the slntes trom e&\'cs to ridge: that is to say, that 
by J. W. H .• but, as t hey are not of practlcalim- if o. .roof was 4, ft. 
portnnce. it is not worth while to mention them." high, and one ha.Jf · 4' o" ...---·------ __ _______ _.., 

J. ·w. H. writes in reply to F . C. (Leyumstone, E .) of the span was 3 
thnt he admits that ovals parallel to ellipses nre tt. wide. the height 't ' 
n ot mo.themntically true ellipses, but as .A.. n. asked (or width) trom the : ,;, 
for a method of dro.wlng ovals, and the heading ridge to eaves • ,, 
was " Ova.J Drawin~;· there need be nothing ·• mis· woUld be 5 ft. : " 
leading." F. C.'s F1g. 1 is not aa he aaye, however, 'l'he rc.st of your <x~ • .S/' 
o.n example of the ac.me proportion botween maJor que r i e 8 b e i ng ?~ ,'~ · 
and minor o.xis. Hls major in smaller ellipse is couched in St:utch : , 
St'.r in . to 2 in. minor, nnd in the larger one 6lin. to technical term!<. I : ,, 
3} in., or U to tl in one case. and 'fl to tt am in doubt ns to ·+ ,/ 
in the other, so tbo.t the one maJor = 21 to 1 what la meant, but ~_, 
nnd the other Dla)or = 2l to 1. Simpler than F . C.'s lf you will translatl) • 
method of dro.wtng an oval pnro.llel to nn elllpse or make them clearer to me by sketches, [ ahnll be 
i!i lo keep the pins ln my Fig. S (pago 230 Woruc, only too }Ul.ppy to assist you. You will find Bcuton's 
supplement to No. 661 at o a nd H aa before nnd "Build • d s • T h · 
lengthen the threlld to any desired dJatanoo out- era an orveyors eo men! Guide," pub-
sirle the ellipse, ann then proceed to describe llsbed by Crosby Lockwood &:; Co., London, very 
the larger orbit, which though not, strictly speaking, handy in measuring.-E. D. 
nn ellipse, is usually en lied ao. .A.a to describing Prices and Patterns. - J • .A.. P. {P1·uton1. - I 
u.n ova by menna of o. working gauge F c ought c~1110t exercise any control over prlccs nskod by 
to know that it ia impracticable, aa 'the bend or firms for tools and nppUances-n fnc t which goes 
the go.nge would benr otr nt the quiok part or wi thout snying, as the phrase runs. Your hope 
tl}c curve, not only shortening the arm by- the thnt o.mnteurs may be able to obtnin good nncl 
distance at c b na compared with c a in the linea rellnble castings or engines. machines. oto.1 will. I 
I I Hl\'O dotted to represent the head or gauge on trust, be realised at no dia~nt date. I hnve nnd the 
F . C.'!i Fig. 1, but the normnl could not be mnln- question or supply or things of this kind on my 
talned. • mi.nd for some tune.- Eo. 

ll. - Q UESTJONS ANSWERED BV EDl'l'OR AND ST.AFB'. MaU Ca.rt.-A'N AMATJI!tm.-.An nrtlc le On tbe 
a bove subject ~vlng nil dot.o.ils as to construction 

Incubatlon.- J . W . (HollowaJI).-Cblck.s breo.k appeared 111 No. 30 of WonK. 
out t.hemseh·es it o.ll goea well. Sometimes a ohlck 
may. need n.ssisto.nee, which may bo given if the Blcyole Seate.-T. K. M. (Wititehavell).-l hnve 
egg Js "slru•red" (cbiJ,ped), and no progTess m ade tried riding with the sent well back nnd all the 
nfter tho twenty-one days are f oJJ.y up. 'l'be egg intermediate positions u p to that with the nose or 
should be taken out and aired In the cool nlr ol the saddle about i .ln. behind the centre or the 
the room tor fifteen mJnutes ench day, o.nd turned crank shaft, and I flnd that this lnlt.or position iK 
over completely when replaced 1n the machine _ the easJest: and as I have had some years' expe-
L. w. ' rience in going about the country, I can recommend 

Bot Water A tua E D 0 
it. And I am gln.d yourexperlenco11 Lhe anme as tho 

- I think .. Uot ~::-FJtll-;;g 'an'd B~Let/tot'tok~>· P~ltiToll.ll of cyt"liata wben oyollngaregettlng 'trh:hL· 
A.ppa t .. b F 

0 
ul.d ut ea rn oo ng fa.. • he reaaonthatyoucannotadjustyourmnchiue 

ment!a 'i:ia p~blisbeaet>/~~8881'81 8 t yo~ ~~ul~ to ao1t..you la t hat it 11 badly designed. Yon any, hnt. 
The price la Is. 1 3d y 1 b~' • rnn • you are abort legged. 'l'herefore, when ordering ~ 
useful inrormau0:n ~·y w·to~.m .. gJhorJ~ get muchl nwe.,r machine. yon should be men.sured for it . 
... . T W .. · 8 P :-.column• o hen I sn;y, in nr tlcle, that the eeat and h nndle 
" OUJL- • • , bar eheuld b• level wben both are ln the centre of 
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tholr v1•rll<'nlndjustmcnt, I don' t lntond lho h nmllcs 
to t•••uudu thoro. Ir tho mun Is A s hor t t\rmocl ono, 
I hl'll 1 hu luuulk~ mu:~~ l.Jo rtlhlotl ; u.ntl If ho Is long 
111'lllt'cl, 1111'11 I ht•Y 11\Utll. bo roworcfl ; 1!0 lhn t w hon 
t~llllmr upri)ChL ho cnn j ust l(rllllp U1o hnndlctl com· 
fnrhhly with 1 h u m·ms oxwndud. ' l' ho I'Ciltllln I 
llll~l{t'lll lhnt 1 h<'Y \Jo lo\'111 is Lhu.t m on'H nrn111, w hen 
J11'•1 l1l!I'IY prOpOI'liOuOd IO t,h o UOlly U.llll tllll(h t1

1
v CX• 

11'11111'11 lo Kt'lll:ill tho hnmllos, w ould bo ju11t ovol 
with thu twut. 'l'ho motlol IIULohlne F!ho w n In my 
l"l(t'fdt, l•'IJ.C. :1, Wit.-. tl\ kO II ri'OIIIl\ llnmhor nmt1h lno, 
lll 'l':. lou tllnlto, whloh l lluBI!UIIS, nm l this fir m nro 
l'ow•lth•t·utl tho bct1t dus 1-(nors ; 1UI(l 1 thl,tk you 
··tull tnt clc1 htlttm· Llmn ~o 1.0 thom Corn now ono, lLB 
t hd1· wu1·l<mtLn11hip lt~nh>o good.-! ' . D. 11. 

Pntontlng 311 I don..-A. B. (Nortlmmptou).- U 
t lm htn•nllun lu tt ll~llou wiU do nwuy with I hoso 
u~ly ' ""'"':!:!, which in lho nbson co of lt, n ro so 
n11uuyhtK, wo shou ld BtLY tlll\t (tn•ovltlcd it 18 simple 
1111cl nuL loo cot~UY In J>rotluctlon) 11. will h n \'0 tL 
l'l'lll'lllllllhlu c•hnnco or 8UOOCII8. .A. B. Cl\111101., h e 
t<n 1 ... hlmsolt nud<o tL m oclcl, but suroly b e cnu 
uu .. lto t~uuh tlmwlngs lLB will (\Xplnin tho Jlrinolple 
" "'I <'Uilt~trnut.ion of hht uppi\I'ILIIIS. H ow I'OII!Ch 
1 h1't~ll IIIIIY bo will uot l(rOt\tly nmLltw. 'l'ho~:~o ho 
tn lt.eht plliou In t.llU h undH ut l\11·. W . Cook, " l nvon-
1 n1't~' i\lmlc•l 'rl lakor ," Homllulls Cr <lll8, llotltllloh, who 
11 Ill " lloll I ho ltlcn i n t o s lmpo " iC tLIIY ono c1m . H 
1 h 1• nllHil•l Is rouml to nnswor .A. D.'s oxvoct~\tJont~ 
lw llhllll lclthon Jli'Ocuro l>rovlslono.l p rotooLiorl'; ruul 
1 u "''~tlllulo thu snlo or w or kJng ot h is plnn , ho 
11huulcl hiL\'0 tho 1\.';siSLtll\00 of one ot IJ10 ngN118 w ho 
"""''''lukol!uch mnttol'l!. Jlo mlghL trv Mr. Clur cnco 
:-:. 1\t~wtuH, lloynl Court Olmmbot'tl, CluLncory Lnno, 
Luucluu, l•:.u .. who Is n pntoutoos' ngont..-0. C. C. 

J o t D l n olt Ink.- \V. 'l'. S. (Pad&ltam).-Owln~ 
111 1lwux11·cme Jll'tl.'!Suro on tho colttm ns ot "Shop 
1 ht~ rc•ph· yuu nlhulo to hus been crowded out.. le 
I llll .. tnkt· 1111t, 1 ho inllJ1dS then wcr o P. D. L. (Padi· 
1111111). Jldcu•tl lhis t\ppcn rr:~ \V. '1'. S . w llllmvo seen 
I hut. l'llply, or lt hu t~hould ovorlook l t, 1 n my just su.y 
tl111t ).:liOII wriUnl( ink w llh 1L HtUo w hi to sugn r 
n•ld,•ll to it willlmvo t ho tLJlJICMt\t\00 wlu.m d r y t.lmt 
lw tl o:-~h·c11, nntl it1 Ut!Od by t lokot wt'lt ort1.- J . \'V. 11, 

Clg n r ottoe.-l•'. A. "\V, ( lland.~1V01'th).-I clo n ot 
l,nnw 1\'hi'I'U my COI'I'CSPOUtiOnt OILII III'OCUrO " t!Olid" 
l'lul,; rm· c•ihnt·o llll!:!; but l 1:nn loll him o. very Cl\.liY 
"n)' to umku thom for himsolt. It Is, h owc\'or, 1\ 
uti!lnouwt· to cull thorn "solid." 'l' hoy nru situply 
topiml t•olls ot ·l.hlck pnpcr with t.bo oute r luycrs 
~umn1etl or 11h1oc\ toguther. I n ovor llllll lhom , 
11 it hun~h J 8 11\0kO htLlf IL JlOUnd OC Oi)CI\l'l'lll'8 1\ 1\'COk 
uu 1\11 IL\'I.H'IIgl', orlon moro · n oithur do I e ver USO n 
wachiuo, r olling them ns tiHl t~cnOI'IIno~ clu in Spnin, 
111 •nr lhtl{ors : nlns, not su JH'tlttr nncllnJil'l' n:~tlll'irs, 
"''' 1ninu nro tloform e1l with " work." l'nku 1L s lwct 
uf cnt·trhlgo pl\pc r nncl rub yom• lhtuuu twit ulong 
uuu cll l{ll, £mtl with you1· JIILl m roll 11. In to 1L coil 
until it lt~ thic lc onon~h Cot· yottl' 11ir.o o r oii{I\I'Ottc, 
wl~e·n with n ponlmlto you can out. lt otl' un<l com· 
nn1nco I ho noxt Ion~ roll, t\ml so on. ' l'hcse rolh1 
nmy uo ~;tunuuctl, pn:~tl•ll . or trh1c1l jm1t. nt the ollgo 
uC I hu htt!t hLJI of Lhu Spirnl lf d esi r ed ; but il, nftcr 
t'lltllmc into lon~;ths of n uout & In., thoy nro squcozod 
nut! !IJII'Ung luto tho uil{l\rullo co\'orlng, lhoy w oultl 
lll·tter nn!lwor their purpu~u nnd bo moro clcnnly 
tlmn IC glued or puslotl. lhw ~:~ht•ot or rmpor wonh.l 
I COIIIJllllO, Ill like 11101'0 I h1111 1.000 IIIOUIJI)IICCCS j nnd 
tr l1laccd nlonl( w~lh tlm tobn<•co In m ost o t t ho 
Cll'l iunr(. el!;lll'Ctlo llltlohlnca would koop ln plnco.
J . w . .1. 

Snn1tn.ry Inapootora' D utloa.- n. .A. (LivCJ'o 
111101).- A roply tO ll.. A. lmrtlly IWPOILl"ff lO ll\0 to 
l'OillO wlthJnl.ho acopo or Wmmnt.nll, but I w ill this 
tlmo nil vlao my oori'OSfi01Hiont, 1\r:~tly, to go~ nn i n tt·o
lluotlun 1 o llOmo duly n p JlOin t od lnapcolor ; ecooncl ly , 
to llili~tc'ntly sourch th o f1·ce llbt·tu·y cntnloscuos for 
uny huok tlmt bonrtl on t h u s u bject ; n ot to boutrnid ur lt,IU'nltl~ too muoh , 111111 t o w l'lto m or o <.'1\ l'Ofully, 
\lcHh nN to spulllll!f, unci moro purUoulurly In t ho 
n1·rnn~omont und oxprol'l'ion, o lcnrly nnd oon
cil'c tr1 ur his ltluns, Lhl\11 h is lct t.or oxh lbit.tl. 1 do 
nut. w s h to dlscount~O n. A. In t.ho lcns t; l w ould 
hl•lp him In his olforts to lnw rovo b ls poslt.lon n nll 
In t hh1 connect ion 1 nm cmulltl e noug h to m~y t o 
h im, " l•'h-st. improvo l'l'llrsoH nnd your JlOIIilion w ill 
t~uun follow sult..''-J. \V. H. 

Dnromotor. -Cn t.:MIS1' 1\llks for d lrootlone to 
n111ko n lmrom olor, u nd snys1 "J WOl'k inn ohe mlonl 
I:~U{Il'lltory ; 1 huvo g lnes tuulng , oto., ut my hn ud.n 
Lltl·::\wn oou8 n o t tiny ro r w htLt 1mrposo ho wtLn ts 
111 mnko t\ bnromot or , 1101' of whnt type ; I tboroCore 
14llllll II!:IM\11110 ho Is fL )'OIIIIgl!lOl' fond Of try ing OX• 
Jll't·imcn l.:l. Cmt~IIST muat. bo 1\waro thnt. putting 
t h~\ 1\Ul•st lon In tho opon WI\Y h o h l\8, it. btloom os a 
\'l'I'Y wlllo ono t loo hu').-o, l nm n fruld, to aret. Into 
" !::ihop." I shtul, lhorororo. nnrrow do wn m:r rc
mnrks ns much ns poll8lblo.. Fll'lt, tho paUorne 
whh:h lonll thomSt>l\'t'S OO&L t o 1\U amateur. 'l'ho 
slmvll•st. will bo n straight. tubo, t.ho low or ond open 
null dlpplug Into a \'OSsol of m orourr. T he n ext, 
the eypb llln , In whlah tho s hort. leg itt lett open and 
t~l'I'VOtl tho p ur poeo ot the vMeel in t h o p revious 
Corm. And third, a modiROI\tlon of tho fi l'lt, but. 
hlt!hll\tl ut U1e t.ubo be.ln~ upr!Jcht, ltla bon t. n enrly 
nt rl~ht. t\UI(Iea, about one t.hfru of ita long~h froLn 
thu t rough. •rble, for n r oueon hol'Ot\fler shown 
it~, v.ory aonaltlvo Utong h aomowlll\t unsightly: 
2 ub1 1111.-Fot· olt.hor kind J(IIL88 tuuing must. bo p t·o
ocu rotl o t, ~~ny, i ln.lnt ornnl dhunotor , nn\1 30 In. long. 

nro must. bo take n rn eclcctJng tho tube, tha t. .it. tie 
o f tho 81\1110 dlu.mot.er throug hout, e lse u. rollablo 
btu·otu otur wlll bo hnJl081'lblo. N oxt eeo thnt tbo 
boro la ohorolcally clO&It. Wneh lt. w ith s trong sodn 
t o rem ovo any trnoo oC grc4110, t11on with 1\cld 
to rowovo all t.race of aodn, eu1d ltnally wlth a 
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plontl!ul supply of clenn w ntcr . Ono f'1ul mus t now ho 
m oltednncl tlt!alec1

1 
which UuE~IIS'I't I JH'U!illlllC, wo!l 

knowtt how to uo. Jllercm·y.- 11. is n llsoltiL<'IY 
n ccossm·y I hnt .t h o m crc11ry tShnultl be chcmion llr. 
puro, fur If in1PIIl'l!, not only is il!i tlrm;ity nltcrcc , 
but it will cling to I he J'lll!'S nnd 1 ho t hin~ will 
l.Jecomo u sch•t!s. ]1, cnn IJo plll'illetl hy I!CJII CCZing 
throu~h ulcan chumnla lcutl1ct·, or by JUI.S!:IinJ; it 
thl·ough ' ' runuol of writing pnt•or t'olclud tLS lL llltor 
PIL\ IOl' wll h 1\ pin hole in the IJottom; t.hl!i t~hould ho 
J'oJI01~Lod u n til no d t·oss ot· im 11111'i tr Is le ft on t ho 
Jmpot·, t.ltOllgh the beat WLLY woulc IJo to distil it. 
Whun JICI'fcclly Jltli'U sco lhnt it it:~ iii'Y· Lino o. 
\'Ol!Sol with nb~;ot·bonL j)ILJ)Cl', llllll 1'011 I ho lllOI'Cili'Y 
in 11, so thnt. nny mui~:~tm·o may bo tul>on HJJ. Somo 
rucollllliOIIll plnclng it in ll wnl'lll oven} but llml, In 
my llplnlou. lt1 no t u good plun. :J'o Ji l the lubc.
l\lnko n pnpc r Cn nnol with t\ pin holo IIIHIIllncu it in 
the t.ubo: g e ntly knock 1 ho tulJo If it becomes 
c hoked. \V h en full, g t•ntly heat 1 hu I ubo so us to 
oxpuml nny nlr bubbles in it nml forco t.hom to riao 
to t.ho t,op. With t~ lmntl ghts!i mmminu tho column 
or morou t·y to sco it uny minute b11bhlc•l! nro ilu
pl'ison ccll· If t!O, lhoy musL bl' cxpcllcll hy h1•at.lu~ 
und .~;cnt y knocldug. Whon t ho tuho IH full. tlip 
I hi' opon t:ncl in IL VlJHStll oC mut'tlll',\' , when tL pOI'Iion 
or 1 hu uulumn wIll fn 11 out, I otL\' i HI( n po t·fuct. \'t\CUII m 
nt. tho up\"' '' ontl. 'l'o test whothc •· tho vnouum is 
Jll'r(cot. c u!'lu tho oml of tho t ubo with tho flui{Ct' 
n111l turn thu tube npsi<lo down· if the VtLCit\1111 ill 
pul'l'cot Lho IIIOt'CIII'~ will fnll with u distinct. cllclc. 
If uir or moist u ro t!i Jn·uscnt I hc1·o w IU bo n tl nil 
I hud, m1 tho nlr ur moisbm·u will form u cntlhiun. 
Hcphu·o I h o tube in tho VC:!SOI or IIICrOIII'Y llS hofurc, 
mul whih:ll· hn1IIOI'IiCCl liu n piecu or Hkln Ol' lcuthor 
over lh11 opon encl. 'l'nke n. whlo mouth l.Jottlo tind 
fiiiiL with murcm·y nud vlaco tbo tubo in it: wilh a 
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IJiL of wire 1)1' woufl rc111ovo tho 
co,·<•rin~ I'I'Oill t.ho ltlbo whon im· 
IIICI'::iCd 111 thu mcrcHI'Y· A cor·k 
t o IlL the boulo w ith 1\ holo to 
t·ccl'i \'O t hu tu bo HIUtlt l.Jo slid 
1lnwn Lh o tuuo nml into tho bottle 
I 0 !-:i \'e SOIIH' !:Ill JI(JOI'l , t.h011gh Ctli'O 
1nu~:~t bo tnl•on thut 1 ho oot·lt tls 
not nit· tight, 1111 on I ho lll'O~sm·e 
Of lhO nit• Ull llto IIIOl'Olli'Y in thO 
conlnininl( \'C~sol will d opond the 
t•ls ing or t'nllin~ of tho m ur cm·y 
in tho Lubo. 'l'ho w h olo o.ll'ulr 

must now bo flrmlf llxcd t.o ~~ buul<, which should 
ho 1111\l'k(•cl on· In 11\cltCS untl h in. l'his is lho 
simplU!!t form, nntl will ho ~;~ulljcot to e r rors 
which tho spnco ut. mr . comultLnd torl>icl8 to ox· 
plnlu, turl ho1· t hnn to su.y Uml. tho lnrgor lhe nrun ot 
t ho vf'sscl, ns con1Jmrcd witJ1 tho bo1·e ot Lho t.ubo, 
t11o smnllo1· will bo t.ho error. In lho scuoml Corm tho 
t.ubo Is t!Utllod nt ono ond wbUs t. t.bo o thor is bent 
llko 1\ syphon: Utis pltUt is uduplull in w lmt. tu·o 
01~llcd t ho wheel bn1·omoto t-s, whcro n t•olntct· tt·n,·ols 
rouud n olrouh1r t't\co. It .btU! t o uo tilled tho tlnmo 
us In tho 01 her CIISC. No cout.ninlng vcssol wit.ll 
IIIOI'Oitry iS IIOOIICd iu t his liS in t h t.l OthOI', lit! t.ho 
nlmotlph oro wlll net on ~ho ope n end or tho t.ul>o 
u ntl l.Juh\nco Lho morou ry. In Utu Lhird type m c n· 
Uonod t ho ghtstl Lul.Jo it1 bout ns tlhow n i n the dill· 
gi'Um . llm\'O novo1· seen but ono or t h is kind; lt is 
not nt nll ornnmontnl, but is uxcoutliugly scusil 1\·o. 
I t will bo undci'Stood Lhnt nccortling to t h o vrossu1·o 
so tho m crcu1·y 1·i;;cs pc rpond icultu·ly. Now it l!i 
olcnr it Ute mcrcm-y riKcs )lcrpcmllcnlnrly ono inch, 
n ntl tlho tube lies nt nu unglo with the pe r/to ll· 
d lcnlnr , t h on lt must lrn\'cl muc h moro tlllLUIIII nc h 
In t he t u be t o r cnch u n i nch llOl'JlOIIclioulu.l', 1\11\1 tho 
nenror t ho bent tubo Is to tL l'lght. nnglo lho ftLrLhcr 
must i t. tmvol. ~Y U1is mctlll!:l it 11.4 po~siblo to 
g rnd unLo U1o sculo much Emullur. ln tho flgm·o, iC 
t ho m e rcury r isetl ono i nch 1'1'0111 n (t' to (I (J• it w ill 
h nvo tm v olled in Uto in olinecl tubo to tho tlot 11 
lying b otwoon . thom , w h ich it! m u oh m ore 1 h1111 nn 
iuoh rrom a. '\Vh on i t rises to c c1 pl't'pcnclluuhu-ly 
l t will hu.vo trnvollocl in t ho in ollnull Lullo to t ho 
d ot S. By thle m cnna much m oru mln ulo \'1\\'lnllo11s 
cnn bo rend o ft'. I hu.vo no t tho el(lld mcusuro
menta of t.hle lnstrmuc ut uy 111c, but will p1·oout'O 
thorn if naked Cor.-0. ll. 
Chea~Wator I'Utera.- J'. S. (R utlock$mit hJt).

Tho su cot. of tlltcring wntor ror drin king pu rposcl'l 
le of auo parnmount fmporl.nnco tlmt 1\ fulluook of 
2.>0 or 300 pngca w ould scurcely ~ulllco for its con· 
aJdornUon m u ch lesancontlOtti!Cd rl•ply to A "Shop " 
correspom'lont . Firstly, ttl t rnt lou ou~ht (1\ IU1ottgh 
hltJ1crto lt. hM n ovor ucon nblo to) dupr lvo walor oC 
nU h n p urltlos. ' Vntor Is impro~n:llud, l'lu:m icallyl 
by tho s trata throug h whic h i t pnt!"C~'~ nrtor its fl\l 
In tho slu~po o r r nh1

1 d ow, or s.now (l'um t ho clouds 
as w e ll aLB mtahau acatly, ns 1t t•ut~ lws In Sh 'l'l\ llll:l, 
rivulola, 1\m l e \'On torren ts tu 1111 thu urlillch\lt·usct'
volrs cons~ruotcll by muu tot• t!torngo Jtm·poso:l. 
D cnd ldolC8. cats, rats, e t c. mus t not bu lcCL out o f 
tho.cw oulntlou, uor Lhe Jtollution oC r h·ot'S poisoning 
oven tl1o poor Osh I ' rho s implest form o( lllt ot· Is 
aomo porous m ediu m t hrotQ;h which t ho wntur may 
porcolu.to to rob i L oC all impurit lus in lho sbn po of 
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vegetable muller, ,till eh 11~·1110~1:1. grnss, wat 
aml ut het• VCI(cltttluu, Kl'owinl{ either i tt ~Q311, 
on Lho l>ordunt of I hu tl'ibutur)' stream ~vhil:h re or 
l}to source or, or ucts M tho clmum:l oi . . ornl.!l 
tor the water supply. 'l'hh:1 ,.,,~c~tU~n~me.r.'!-n~ 
wlu:ll tho Wt\tcr SUIIJIIY con~ists nt ~~~ccutiiJ 
clt·runnJ.{e of mout'B, IIJJinnds, nml bills suct'tllllt 

"· 

I ho~o or Lnncn.shlro, ut )(h·inf.(LOll In ~·our I m 118 

tli1LI o nolJ(' hiJ<;~m·houtl, n ne! t ho wtiter.-~hcd on ~e
JJI\fiCtltlhl ro &ado ot Ucruy~hiro and Yorkt~hlr te 
.W ootlhcnd 1\1111 l hmfnl'd Hricl~o nnd tlwil· n~ : 
boUI'h!lotl, Into ruscn•ui rll or p ·cnt extent with dou~~ 
tl\LrlltiOII (!ll·st. lhrou~h gt•:\\'d nnu nftl·rwnrde btcls 
o( 1l{l.tul nml b lclll 4;!) ~rum Oil(' t'rNcn·oi1' into uuotber 
- Is almost ull uh nullntl'c1. ns unal>·t~is ot till' Mao
c!test.or wntor l!lll'J•ly \ll'llvcs; it ill lho \IUI'Cll~ In 
l•.nl{lnucl IJy fnr. L iverpool t•otncs next nn•lwben 
tho w orks for Mnnchcllll'l' dl•rl\ in" t he tt;tpply tro111 
the Cumbcrlnnd untl Wc~tnt•yrd:\.ull lnkcllurecom. 
Jllcto ~hero will ho no nucd ol llttcl':l £o1· the dislri~ 
SIIJ1phed. Ancl ull I hit~ OXJil'Uso, it ht wort.t1y o( 
noli eo to r omnrk, CUllll', nul. 11.-1 111 J.ondon ou~ ot 
Lho mlopl\yurtt' pock ut..'!, huL out of thu profiia (over 
~30.000 p~r o.nmu11) t'ltl'llccl br 1 he ~nswork11, nlso 11 
U~rpomtton J11'UIJUI'IY, whil'la ::IIIJifll icd l(t~.t; at a lower 
prtcc thun uny otiH:I' g-tts I:Ollll•nuy, Ullll still yield· 
mg " pt•o tiL <11mllllng tho ( ',H'I'•ll'alion to construct 
the llnc8t wntt•t• wo1'1tR In tho world, und to supply 
the \)U I'CSt Wlllt• r on I he IUI'I(<'St I!CIIIU ever knOWII ' 
l\ud by i t.tl tturi ty tuul plc·nty nnd t:onslunt euppiJo: 
to rccluce tho 1lcmt h-t'tli.A) or 1111 nlluot·m11lly unh~llby 
city to tL ru.voul'llblo ))CI'ccnln~u. Where water Is 
derived. not from tho tlminu~ouf moorhuul, where 
vcgetal.Jlo mutt.ct• is ulmo::sL tho unly impurity, anti 
whcr!> lho <;xcuss oC ozonu in the nlmosphere Is 
sutllctcnt to u n )lrcg nnl c the so-called !lllrfnco wattr. 
but from svrlnb'll huvhtK Lhcir Ol'i~,;in in strntn, &uch 
ILS i ron-ON, ,;y)Jsnm (1111 in Purl!<), or ctlrbonnles of 
lime, m ctlicinnl sp1•inJ..-s (such 111:1 Mul\'l~rn), or oLh1•r 
sources ch cntlcnlly lnhttt•li, lltcchunicul llltrnllon Is 
no lougm· rll'uctunl. llithc1'IO ull household tllwrs 
h u.vo fnilcd lo purify wut cr chemlcnlly impregnated. 
'!'hey provc ut uti lnsolulJlo JUII'Iiclel! from pu&Sing; 
nil vcgotn blo und t.lninml 111a ttc r is urrcstcd ; l.lut. 
c homicnla In eohtLion cu n onlr ho got out l.ly cbollll· 
cnl mCIIll!:l, such us JII'Ucipi lnlion . . As wntnr ~· 
cotlli!S o lwmically ilnprt·~nc\lell hy Lho soli Lhroutth . 
which lho wntcl' J)USSCtl us t\ ri\'ulct, a slrcnm, or 
rl\·cr. tho 811'1\hL Lht'OUI(h whirh it prrcolotc:sthrough 
the cur llt 11.::1 it. form s t\ &Jll'in~. o1· the pipes or con· 
duits throul{h which tho ~upvly i~ dissrminat.ed to 
dwellurs in towns or cillcs, orugnin, in \'~anti 
humlet.s, l!y drulning~> from ccmrll'rics or buriAl 
grountl!i (which our unccstoi'S placed Invariably 
l\roUild their beloved JliLI'ish cbm-ch on tho Wghl'S~ 
ground they could llntl in tbu suill parish), ~eJ:In~t 
their m\t\II'UI C.~Oil'Jlll inLo we ll:! and springs, lt l.~ 
ovillcnt llmt; n. )lcrfuct 11ltc.•l' cnnnot bo de&lgned 
without Jlrst outninilll~ llll llll tdy~is of tho Jooal 
wntcr tiiiPillY. A lllll'r thut l.llltll'Cndt~r pure tbo water 
l mprognntcd by it·on tillllll II'Oultl lie of no uao, but. 
poaith·oly h1u·ntful whc1·u ll'nd orc wns n component 
of t.ho soli in conltl<' t with I ho water, or where car
bonutcs of limo or lithlu. formed the beds pt streams 
u nd rl\'ulots. Cu)Jpcr, ovo11 tin, ullll o!Jtcr mineral!': 
such ns sui phut', lmryll'S. :llun.l, nhm~n111, and othcl 
bodies, inlhll' llCO by thch· pnrtmlly ~~t!!soh·ingln tho 
water tlowhtl(' O\'CI' 1 hem, 1 he wnler rtscl f prfmarlhliy. 
nnd tho het1lth or tho:1u w ho ch·ink wutcr (W eh. 
by-tho-byo, l /I CIICI' do), us is ll\'idcncetl by ','!bat tbo 
!::iwiss 01\11 "1goltrt!," untl ~1\ttlock ptlop.lo DetbJ· 
ehlre n uok '' (u. vu.st nnd uns1~hlJy swelling of _tbllt 
ptu·t o r tho neck between t.ho )tLW o.u<l tl.1o olanolcb), 
n ttrlbutublo solely to tho unpn·~"lltlllO~ of t 0 

wnlor in both lllsl rlc ls by 1 ho same rh~n~1cal 11411S 
·of lime, which prolluco nlso In holh I:>~\ itzerlanu· 
n ncllho et\\'ct·ns of 1 ho 1 'ctll• of llcrllysluro, e!Wa . 
Lite!i unci pc tl'ifnc tion . Jt'illl'lllion has no powct 
0\'Cr WlllCt' diOIIIIOIIIIY itnprc~nlltcll, nnlcsa: u-: 
th'S~ rl'OCOt!t! oLhrr dl~·micnl I'C·II!;OliiS anl I ltatt' 
ctuccl which nro bctorchuml known Jo preo~ eo 
such IUI (li'Of.:lllLliOnS lu 1111 lns~lublo form. erCAl 
I ho 1lis Linotion bOLWCl'n Ch!-'llllCt\1 n,nd o.ICC~~fntr 
tlltn\lion. OI'Clina ry tlltrnt.ton cuns1sts 1~ wtlet• 
wntur tLIHI SIOP\'illl; ull porudc~ ):'l'l'~cr . o.nrotaDS 
from l'lll'tiinto: t trom:h .. ch~1!11Cttl llll.r!''J'on aseJll(l 
mnking ovcry ::1~1h1ulc, mvlsalllt\ J.lllr~{ ~ ~nowu. 
through unnot lccll. o,·en Lho flnedt .. 10 which 
douhlru its cl( in the tol'lll ot U prcclpltat~ reallY 
cannot pnss . '.l'o cnu~truct ~ •. ci.ICUV un flower 
llll'outi \'O tlltt:r 111 very s llnJllO. L.tkf f, 11' Wher "'lth 
l'_OI unci comon t into thu bottom 10 c.~ ()I'Cha. 
P orthmd conwnt or rcrllcnd,ll pipe of t"tol\f~te JKll 
~o tlmt it is wnLl'r-tight whl' ll dry. 0 

• 0 "hlah , 
with comont set nnolhcr nbont t he ~umo SIZHalf 1111 
will only dusccntl nllout luLif· WIIY d~wn.ll waahetl 
this sccontl put w lth su ncl or r.:nn:o.~s In pill'(' 
in Slllt nntl wntcr th·~t nnd t~rt e1 I\ t, ~ ~I 
water. 'l'ht•n lit In. lil•owl~o ~~~ 00111~~~rcoaJ. IIId 
liowor pot, which lmlf till Wtlh "oot ccemcnted tit 
I hen put in to it " fourth liuwrr 'r ·hicb pta.oe u 
ucroro. into No. 3. in thu buth>m l! ~f sponl!' iJilo 
circultlr picco llf (,•11, ur ~!·~~~ 1\ btt , miJieiO (OriU 
t he hoJu in thO hoi!Olll. lllli:i IS tJ:~o(~boD (~· 
of mcohnulcnl llllct': nny, '.11!>re. t an)' stir{joC 
conl) will l•liminn~o us n lhs_mreoU1n \ the a$1J10$· 
imprcgunUon othon\'ltll1 dl1rl\•ect t~::,10 all prttl:t 
phoro. 11nd llh<lnfcct pnssht_g wf erp nnd 0ttecth'O 
ot d iSCII:!C. 'l'o 1)11\k\l tl~t!t, C.l~ flltcr Q]SO, first. 
m cohl\nicnl li lll'l' u~to n

1 
(~lt':'~c0,,nt CJid wltb,ll~lll 

nn n lyse tho " nte 1· ) ou "" o 1 1'\l-tllfOIII " 
lm\' ing clono 110. ~~~.l'<!l'lnin whnt .~t.~eror prt'<'ipltAI~ 
prcoipitnl u us tut utt;ltlltblo P0".11c \lf .Ai.ld ~bf81'1: 
t he chmnil.llll yon clcl'ii'O t~ ~t:t [\nll ud(l tho wow~ 
ttgcnt iu tho fonl'lh Cll' lll'l'~l~ eo. Jirstl.Y Lilo ~b<tf 
t\9 rO(\uircll. 'l'ho nctlon \\'I 0 

• st\IL. ~ecoudJ)', 
will tlrcciplhtto t hu nt.mo:dous ~ ·pouitO; iiiidlr• 
precivlta tcl will not pn:!S thu Cdt \lr" 
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imlll and n~.:-table molt-cules will be left 
rbe. an in the fourth-pot.. 'l' hQ cblll'Co:U iu the third l...,hinftt depriYO the water passing Uu'Ough it of all 
l"'t w of diseASe. m icrobes. eto. lu tlte second pot 
-"t'rms laced sand or sra ,·cl as a filter to arrest 
~u ~~~~J and t'egctnblo mntt~r which may ha,·e 
--~ee fir:>t and second filtration. ln the fourth 
<IHW OU bllt'O prot'idod a l'CSOrt'Oir intO which the 
l'ICl't J baring undergone all tbo ordel\ls you hn"e 
wa C!ded in i.be eau~ of health, may drip as it 
pronlat&3 through to bo d rawn otf as required 
~~the guttn-percha pipe fixed to tllo hole m the 
:'rtom of it: br plat:ing ~e lower pot u pon two . 

'cb laid side by stdo, With room for the tubo 
~~,-.eeo them. ~ siutple . filter is ~ompleted. a 

k or wooden sptgot c103lng the ptpe when re-0:red. I t is necessary to take out the spo~~e or 
~t e\'er)" two or throo ' "eeks. and wash bot~;\ tt and 
th inside of the upper pot.. then replacmg. It 
;uld be better to add' tho chemical re-agent to the 

:,.tHin A sep~~to ,·esse!. leaYing it to preoipi~to 
be{ore pmting 1t m to t ho filter; .And the proporuon 

ust be ""ery accul'ately ascertamod, or the remedy 
~r be worse than t11e eYH itsclr. I n many cases 
·~such as cnrb~nio anhydrid~, .Pil.S;Sod t.h!Ous:h 
ilte wa~r will e~ect the prec1p1tnu_ou wnhout 

· leedng llllY tnsto 10 the water, capectally as tho 
wbon deodorises it and d~priYe~ it o! taste. Do 

. no~ pa.i.ot your flower pots Olt.her 1nsldo or Ot~t~ and 
c do not use glazed l"essels. ns tlle percolauon of 

water through thorn "sweating," t\S it is t ermed, 
keeJl3 tll~ water deliciously cool; and. d~ not use tJte 
Iiltired water for a few dn~·s. unu l tt 10563 the 
~li~hllr earthy tMte it will naturally ha Ye at first. 
]n~ cement should be bro:>cn away and both 

rei and charcoal cleaned nnd ·washed about 
• ~err six months. or oft ener iC the water is very 
- 1111pure. and re-cemented. Such a fllt Pr ought not 

10 cost more Ulan fourteen or fiitcen pc.nce..-
J. W.H. 

Door of Grcenhouse.-A. X. E. (.\otfi1111lmml 
• '!fritc:~:-''On page 812. Vol. L, t •c ·Door o! Gt't'cn

ttoo.se.' described by G. LE H .• t~ere is 11!\ i~h.t:<tl'a· 
tion given of part. of belt nul and d1mm ~::>h\.d 
•tllo of abo'\"e. I think it the illunration bud 
been tbo other way upwards it. would hove b<'<'ll 
wore easily understood, narrow part 1\t top. tl.$ 

"hen bUJlg. lli. that so, or .am I mistaken 1''-You 
;trequile r ildtt m your COnJecture t hut. the nan-ow 
end of the slile should ha\"O been uppcl'most . 'fhe 
prin!M inndvertenUy turned the ilhtStl'.ltion up$h!l' 
ilown. and Utis hns, no doubt, been t he l'nusc of 
togging tlle brains or others be!'idcs yoursrlr'. for 
as l' appears yOU would eitlter ha'\"e 10 bt;u ld on· 
yo.:r bead or turn the pnpcr upside down to Cnt\b k · 
you to~ the nteaning of the thing. 8r~ n•ply 
on sa~ subject t.o Pm, in "Sllop" ~olumn oi ~ o. i I . 

I -G. uB. 
Pebblcs.-NOVYCE.-I am alwnrs ~lncl to rr~\d 

such letters n.s yours, as I am n thoroug h lwlh.IYCr 
10 ·• bobbies;" I know evet·r ono is bnppicr for 
b&viogsomethlng to take an mtcrest in and del"oto 
tili spare time to, and not onlr does it ndd to his 
4.!lljonuent. but enlnrses his mind, and msnr of 
l.be Jijghest authorities, in their different branches. 
be.,O?(Ul tlte study as a leisure time amusement. As 

• 311 example in your own particular hobby, Professor 
Geikie says b e " begnn to learn his ~:eolo"'ical 
lessons when a schoolboy; but it was not front 
books that be learnt them. The mere accident of 

' finding some fossils during a half-holiday excursion 
turned his thoughts towards such subjects, ·which 
300n became U1e chic! employment of his leisure. 
Be can look back upon these country rambles in 
~ of fossils and rooks. not only as among the 
happiest hours or h is life. but as ha\ing been or 
lbe utmost importance 8'\"er since.'' I hope this 
lllAY induce you to tnke up the study of geology. 
r do not know ot any books solely upon pebbles, 
but why confine yourself to theso1 Your speci
mens are in no way extraordinlU')', and I feel sure 
rou would derh•e more ad\·antnge from the study 
IJI. the whole Ut an of a small part-that is, of course, 
if your taste lies in that direction. Get ono of the 

• "Science Primers," price la., Maomillan & Co.: 
&haL upon geology by Professor Geikie; you can 
afterwards turn to larger works. You wUl find 
eome excellent lessons upon the sul:Uect in "Cas
eell's Popular Educator.'' Instructions for forming 
a coUeoUon must stand over just for tbo prel!ent, 
u I have answered you so fully upon tlte other 
parta ot your letter ; in the meantime, visit n good 
museum, and that, perhnps1 will tench you better 
Utan aeveral lett.ers. As tor tile best. means or 

t preDIUing tllem, I hardlr know ·wbnt you moon; 
aw>lol(ical speolmens require little or no prepara
tion, liut I observe some or your pebbles n.re partly 
polt$bed., ia that (lhe polishing) what you r equire 
1Dloro1ation u pon 'f lt so. write again, and l will 
explain the process.-\V. E. D. JR. 
1~1 Stra1~tedge. - l\l&UX: QUE 9A· - Any 

tllgtueer,. or almost any working fitter at home, 
• owd oo this job for you. P e1·haps your best 
aourso would be to go to llindley, of llourlon, 
~ng near rour home.. and ask his pl'ice for planing 
~e steel edge. I s hould get a thoroughly dry 
biL of 111.111r. sar an ohl strujglJtcd~e. Sl'rew my 
!ltrlp or lltt-el on it-.. nnd then ha Ye it 1Jltwrtl ir plnc:t: 
-not plune it. til'ilt nud st:row it. ultN·wurds. lnscrt 
tcronll at. distnnccs of onry 2 or 2t ln.-J. 

~ Sprtnc for Model,-:\. K \\r. (Bi,·miu(lham).
.l " lltcll nnd c lock n~oLkl' r can sUPIJly you with 
•eh" l!J•l'ln~ fot· n shllliuJ.: or t wo.-J . 
.oruamentnl Ironworlt.- 0. R. (lJorrhr:~tert
~ '! Cltn wor·l; tt.ln slwl'l lrou upon n vhuh bcrl 
.. ,th h.&cnruor ami puncltc3. A gootl d uul would 

SEOP. 

be also do!ll? in the ,· ice. usin~ pliet·.s aml hamnH'r:l : 
for repcutton work, mould~ nud fol'mers \foulll 
b~ prepared: gt'OO\'OS nnd vein in~ would bo dono 
w1th sets, hollows. and depressions, with rouml 
fullers. For lante work, tho <k'U'tbun lloor scooped 
~ut roughly to Shape would toro\ n mould or becl 
l?,lto whtch tho sheet metal would be hammered. 
Each workman would to a largo e;~:tont im·ent lti3 
own methods..-J. 

Pendulum for Glook. - CLoc~- I hat'e not 
a back n umber of WoR£ to refer to, but I bclio,·o 
you Wll!ltcd to put a shorter pendulum to A olo<'k 
to go m ~ smnller. cnso. Upon calculating tlle 
present train, I find 1t bus a 9 '11 io. pendulum. and 
you requiro a 575; hero is the met boil of cal
culating :-Presen" trnin is SI, -:o. SG wheels, and 
the pim~ns aro both 7. Now Sh.';Ox(36x:?)+7x7 
=8!6t0 nbrouons p~r hour; whir b dh·idcd br 60 
(nunutes per hour) !!I\' CS 1:?1 p('r tninute. .A seconds 
~n~ulum g"i'\"es3,00\l ,·iurntions per hour. which mul
ttp)ied by the len~th . 3!)·:1 in.=.l.U.l:.'O. Now didde 
thiS by 121'=9·11 in.-tho length of present pendulum. 
A shortc~: way to write it is:-Sl x ill xl36x!.l)+ 
7x7+ 60= I:?t: 1H.120il+ 1::!4'=9·u in. Now to find 
~ trnin suitAble for a !li pendulum, for U1e ltmgtll 
1s calculated to the centre of boh, or nenr enough 
for all pmcticnl purposes. I think bv takiug ort' 
t !te third wheel ot 70. nntl puttin"" ot\o the ~nme 
SlZe of St. then turning tlle 'scapo wheel pinion down 
a little to suit, you will find a pendulum of t ·i iu. 
\\ill keep timu. To pro,·e it so, calculate thus:-
84 xSJ x(36x::!)lthnt is t wice. the number ot 'SCt\l)O 
teC'!ll)-,.j xi= 10.308+60 = 172'S: now HI.l::!O'O + 17:!'8' 
=4.'1 in. 'from centre of pendulum spriu~ to centre 
of b-'111: l~t ,·our ball bo a bout 1·5 in. in d iameter, 
and tltat will suil you. I think, ,·err well: I p~fer 
a hcun-y to a li~ht. b:.\Jl ; tile S~O Of the pinion 

. . 

A 

I 
I 
I • 
' \ 

B 

160 

' \ 
\ 

Pendulum for Clock. 

s hould be 3 full teeth of the wheel. but a little 
Ianter or smaller willuot hurt, pt-o\'iding it does 
not butt or bind. Now to cnlculnte the weight 
required to drh·e n. clock. • 'l'ho followi ng I t!Lke 
from Sau'\"eur. page 600. " Inn truin of wlieels 11nd 
pinions t he pototr is to the t ·esislance as t he 117'0-
dud of tile 1·adii of the 1>inio11S i3 to the prod uct 
of tile radii of t ile wheels, U \\"e neglect. triction; 
a nd tlle a pproximo.te mtio of the power to t he 
,·esistcmce, ignorill(1 frich'on.. may ~ found by 
mrasuring thespace l7'(11;~Sed. by the two forfX8: 
these forces m·eto eac~ otherinverselv as the spa~:· 
Let a, B, c. D boa tra1l\ ot wheels: nssume a we1ght 
of 160 to be suspended to the cironmterence of A ; 
the radius of B is four times that of i ts pinion p . 
Thns the force transmitted by B if reduced by t 
becomes 40 ; the radii of o and D are ~ or 5 times 
the radii of their pinions; tho force transmitted 
by o ia tllen only l or 40, or 10, and that by D is 
t or 10, or 2; if then a weight or 2 be suspended 
from o. it will bnlnnco n. weight of 160 at A: the 
po\lo·er is to the resistance :: 1 : SO. By <mlculating 
we should ha>e bad-Product or radii or wheel:~ 
16xt.ax 10 = 1,9'20 ; product of radii ot p inions -! x3x 
2=2-1 Hence P : n :: :?I : l,!l·-'0 nnd we ha,•o 2! : 1,9':!0 
:: 1 ·x =so. On caloulntin~ I ho ,·olocities or tlte 
'"'heels. we see U1nt D mnkrs 100 revolutions while 
A makes 1. 'l'o detormh1o Uto space traversed by 
a point on the circumference of A iu the ono 
revolution. \Ve have 40x3·U x l= l:?~·u, and for a 
point on the circun1fcrence ot D d ul'mg tbo 160 re
v olutions 20 X s·u X 160=10,018. But. 1:?5',t.i : 10,018 :: 1 : 
so. 'l'he result, then, is tlte M me ns nbo\"e. I trust 
trom the foregoing you will bo nble to calculate 
your train and weig ht. 'l'o get a ;"'heel, !ake oft' 
the one n ext the 'soape wbeol, send 1t to Gnmshaw 
& Co .. 35. Goswell Hoad, Clerkenwell, or Hnswcll 
& Sous, 49, Spencer Street.. tllerkonweU, and ask 
tllom to out one exactly Uto same. but 8! teeth 
i nstead of 70; then file: it on tU\ old collet and your 
job is done. That will sa\"o altering or mnki.ng 
now ptlllots. which you would ba,·e to do if rou 
put. a new 'scnpe wbecl. 'fhe wheel would cost 
about ls. 6d or 2s.: t o take it to a clockmo..ker they 
would probably charge )·ou from 63. to . 7s.. or 
more if a s triking clock, but t bnt would mclude 
clcnulog, etc. l trust you wm bo nblo to do the 
job \"oursel t, and shonld bo plen'lcd to bcnr tbo 
r csuit, or to atlviso ful'ther.-A . .B. C. 

Elect.ric Time .Alnrum.- " ' · J. "-· (Su.ssr.:r).
'fho simple conLri\·nnct.• .ror nn olccu·io time nl.~~r~un 
~ent h r ,·ou is Yerr ct·c,htn lilt', but rour tloscriJIIIOn 
nnd dfa~r.\111~ nr o noL sullicicnrly clcn.r to iu~>crt in 
" :-;hop.''-ED. 
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Vnrnlsh Strup out or Drawing.- 'fhlll t:11n bo 
d<>uo onlr by nu ~xpurt. · lt. is lmpu.-l!l iblc to I ''l:o 
t ho Yarn1sh s tain ou&. without thu U:lO of spirit. nml 
wilh tho 1-'l'IU\tl.'St. caro the sepiA tlruwil~l-\ " nulll 
bt~ so impaired os to Nqulro rostorln~. l'ho ,l!t>it 
n11m 1 cnn recommend in your di.JsLrict Is I ont 
\\' ood, printscller, Darlingtou.-1'~. ll. 

1\lcLeod's PrnottcAl B tnbt for Drnu~bta· 
men.-W. L . Y. (Pengt}. - 1 never h en.nt 01 t hu 
book you tnqulro tlbout. \Vrlto. bowen,r. to 
:i'l lB-"SS'S Loekwood &: Co .. Stationers' Hull ~outt. 
London. E.C .• who publish Weat~·s tccl~nicul bo\)k:<, 
and tbor ruiabt obtain iL for you.-J. \\ · 11. 

Soldorm; F oWltatn.-E. H. B. (Stokl' JYnrin(J· 
ton. N.).-Il yon are "easily able to ma~b a JOI~' t. 
where the two pieces are o~ one ml'ttll, you w11l 
hnvo no dittloulry in soldertng di'l"erse mew ls, u 
there is no material diJlerenco in the proceS-'<.. ox
ccpt in the rtuxing-Utat. is t o SL\f, tor brn&~ >:ou 
must use .. killed .. spirits of salts. w~ile t or ;mac 
"ou use row spirits ot snlts. You w11l not ll<'l'~ 
to dip the legs of fountain a t nU. l\lnrk tbe p~t
tion of tho joint, and tin a ring ot solder . nt tl~ut. 
point : theu~ust. tou('.h tbe surftlco of the ZJno w~th 
tho row spirlts, and solder up togetlu~r.-C.l\1. \\ . 

Fountntn, -F. R.. H . (.d ndorcrl.-The cost of 
the st'lt:-uctin"' fouotnin described in No. tl9 of \ Vu m~ 
wouJd de pond: upou tlte kiud oi workmnu omplorc:d: 
the mnterhtls would cos~ about. 7s. lkl., exolu::il n• 
of icrus. I am unl\ble to giYO you U\0 lllllll l) or 
anv ono in these columns who would make one.-
C. ·l\1. \'~1'. 

T ent Maktng.-Lo~"DON.-The easiest tent to 
mnke and use. Oh tlae whole, is w~at is termetl 
a "canopy" tent. u.ud whil~ presenung un uUI'~C' 
U""e appearanw 1s sutHetcntli subSU\nti~l for 
garden purposes. lt 13 square in plnn1 tnpe~m$ to 
u square shoulder and th~nea to a pomt.. :Sil'lpc,l 
cann\s forms a suitablo materinl, and is. slto\~'t:'l' 
proof. For 1llree or tour persons, a conYontent. :>.~ZI) 
would be 6 !t. eacll way at base. 3 n ... each way IlL 
sl1ouldcr · height from base t o sbonlder, G ft- ti in.: 
bei .... ht irOm shoulder to ~int. 2ft. 6 in. ; t he centre 
pot: 9 ft. 9 in .. allowing tl in. to go into the ~ltnt~ 
nnd 3 in. pt'Ojecti.ng t.hrough the top. One s1de ot 
the canvas is detaobed up to the shoulder , and i~ 
b old up opun by two poles to required hrught. form
in"' a canopy in front of tent.. 'l'be canYas nt b~e 
should be wade fast to equnl size lengths oC wolid 
on the inside, and provision made for ~in~ 
down the same. No. outside linos are reqwrell. 
Of course t.his is intended us a fi ne wcatller tont. 
and not to stand muoh wind, and is easily P!lt. up 
or taken down, the shoulder !nunc being bulged 
to the pole: thus w hen opened it assumes its 
Rroper shupo, by bt-ing bulged out. at Uu1.t point.-
0. 1\l . w. 

' Vork on Bricks and T Uos.- T. H. ,V, (Lc1JtOu
stonc).-You sh ould got the following boob :
"1\lunnfucture of Bricks. 'l 'iles, 'l'crra-cotta. ~lA'. M 

by C. T. DnYis.S\·o, t5s. (Low): ''Bricks uud Ttl~s : 
Rudimentary 'l 'rontise," by 1!:. Dobson, 33. (Lock
wood). 
Phot~zinco B lo cks. - ..t\.YATEUR (Dover).- I 

should ad rise AMATJ.:\J R. if ho wants a fairly ~tood 
zinco block t.o send t.o :i'l lr. J ohn Swain. Ftvringdou 
Street or t o Hnro &. Co .• Limited, Drido Ltute, 
Fleet Street, his photo of shop froht. IC he prefer:~ 
to trr this -eroccs.s himself. be will hn\"e t o undergo 
a long ser1cs of experiments b6fore he s ucceeds 
at alL Any description or it, to be of any \-aluo 
a t all to .AMATEUR. would bo too long a nd intricnte 
for "Shop,'' but h o .will find it <mre fully aud 
minutely described in one or Wymnn's "'fe<'hnicul 
Series.D "Zincography," by Josef Dock. 2d lid., of 
anr bookseller, or br )lOSt from 65, Clluncery Lune. 
-J. w·. H . 

H eliographs.-W . C. Y. C. (Waltham.stoto).
.A paper on this subject is in proparotion. and as 
not onlr it would .. rob its sn.ils of tbo wind." but 
would also invoh·e flU' too lou~ n d escription for 
the spt1cc in" Shop" nt my disposal to gi'\"e it now, 
please wnit us paucntly us you can.-J. \V. H. 

P arcel Labels.-C. Y. H . 0. (B irmingham).
.Appi~· tor }•rices, eto .• to nny li.U'ge tlrm of wbole
snle !:'tutionl!rs in your town, or write to \V'ate.rlow 
and Sons, London \VuU, E.C.-J. W. H. 

Tolephone.- B . S. ' lRtading).-It '"'ns quite n 
plt!nsuN Lo l'<·rc)""e your letter . lam glnd you b two 
succeeded in mn.kiug_your telephones from the in
structions given In No. 28 or 'WOJUt . If you will 
turn u p that article again you will find that two 
such instruments were simply joined together, and 
Umt uo buttery was uscdl and that by applylnJJ one 
or them to the ear a feeb e imitation of tile dtstaut 
s~ker's voice was beard, pro\iding, of course. 
that some one was spoakinJS at t.be ot.her end. 'J'ry 
joining up your telephones m this "'ay and note the 
etfeots. In telephone practice, however, the cnso 
is quite ~erent, for the sound emitted by .t.he 
reeei'\"er 1s much too feeble to be of any practicnl 
use.. .A transmilter, generullyof carbon, a modi de&· 
tion of Professor Hughes's instrument given in the 
telephone article, . is ·used tor intonsitying the 
sound, and with th.ls arrangement. a bnttorr is re
quired. See recent numbers for telt'phone trans
mitters. cspecinlly No. 55, page -15. 'l'he$1'1. with the 
receivers, ure generally m~untcd on aswitch-bonrd. 
which hus ulso a call bell mchtded for conveuience. 
.·\n u.rticle contnining instructions Cor this pal't of 
t he subject is in U1e Editor's hands. and wiU, uC\ 
doubr, bu n h elp to you. Uy the w:ly. howt>Ycr, yon 
, dll lto infringing upon the rights of tJ1o l >cll 
ToiC11llono Company by using t11e combination rt."
fru·t-ell to for busineS3 purpose$.- \V. U • 
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Cells !or E lectric Bells.-.-' · B. CBattf1'Sta). 

I n cnlculatin1: the numbt·r of cells n eeded to ring a 
n:rtnin num ber of bells in a house. i t is necessary 
tu take into t:Onl'hlcration the total rcsl&tancc of the 
t·ircult togethcr with the t'Olume of l'Urrent r equired 
to ring the bells. .-\ ~at t'arlation exists in 
t·lt•\·t ric bell!: .. ,,me '"Ill rin:r Wt'll wiLb 0'25 ampere, 
others take o·;<.O or c,·cn o·; ;; am~re of current to 
riii!C thc:om. :\luch of this de}l('nds upon th e size 
nud length of wire nsed on the magnet.S. \Ve must, 
thC!rcf'ore. pl:tt"C cnough cella in series to furnish 
surtlcicnt pn:.thlm: rowcr to force the r equisite 
,·ohuue of cu rrent throu~h the reslstancea of line. 
Ii ttiu~ts. and bells. Fil'llt llnd the total resistance of 
the circuit. In ohms. aud tuM to t hts the resistance 
of co.ch ccll ln the proposed battery; divide the 
total asum br t ·~. anll thus ftnd the approximate 
nu mber of cells. ~ext. multiply 1'50 br the n umber 
of c<>lls to be uJ<Cd , and dh·ide the sum br the total 
reslstances. 1'be result will give the volume of 
current in amperes, and we ehall then k now 
whether we hat'e enough to rin~ the beU or not. U 
not. we must add more cells m aeri~. W hen a 
i:lllo~ number of bells are to be ttxed in a h ouse, as 
in tl•e exumpll'S gh·en In rour letter. i t is only 
nece~sary to estimate tho total resistance or tile 
circuit for t ile D\Ol!t distant bell. or that offering the 
most resista nce. As all the others will be branches 
of t he main Unee their ruistaoeea may be dis
rcJ::Urded. It it Is !apposed that ttenral bells will 
tJc rung at one and tlie sume time we must employ 
a battery with IIU'I(e cellto. or couple the cells in 
p:U'n.llel to furnish the n~sarr Yolume of current. 
J he la lb--est size U<:lanche cells should be used 
where a numb<·r of bells ore employ<'d. A battery 
of three or four cells in teries Is usually enough for 
all purpo~s. but anr num~r mar be used in 
pan\.l lel iC it is de!ired to build up a stroo~ battery 
to meet the demand fora Jarge,·olw ueof current.
G . .. ;. lJ. 

EleotrotyplDa Bath.-.\ . H. 0 . Cutcisham).
An l'lc.>etrotrping bath ~tets out of order from stand
in~ Idle. be<'auae t ho sulphate of copper solution 
has a greater deosi~ than tb~ f ree acid an d water 
in the bath. The utloo settles duwn Into stratas 
<'f different density, with too much free acid near 
the surface-. 'l'he remedr is to well stir up the bath 
with a clean stick two or thJ't'e times before com
uu:nclng the work. allo\\ing the sediment to settle 
down between each operation. If it has l011t some 
<•f hs bulk br et'aporation. add enough rain water 
:,, make it up to Its original bulk.- G. E . B. 

B loyole Gearillg Method.-.-\. WELL-'VJSJIEH. 
- The rule to ftnd the gearing u p or down of a 
safety bicrcle or tricJcle b a Yer'" s1mple ar itbmeti
lal one.>. f nke the a iameter of the drit' lng wheel, 
.,.uy 30 in., mnltlp ly this by the number of teetb on 
the eha ln wh<'e-1. that is the bottom bracket chain 
whe<'l. then dlf'ide the !'Um thns obtained by the 
nnm~r or teet h on t he drh·ing hub cog; the result 
will J!.i'·e the treured up diameter. E:tamplc r-
lJri\'tnb wheel ... ... 3() in. 
Lower ~.·huin wheel t~th J~ 

H ub cog teeth ... 

~10 
:KI 

9 5JO 
-- . 

F.xnmrole :!-
r.emlt ro in .. or geared clooble. 

1 lrh·in!i whc<'l . . .. 
Lower eham wheel t((:th 

~in. 
Jj 

Ilnb cog tt'cth ... 

lJO 
30 

... !1}!50 
-

r.csult ro in . 
F.'tllmfJle 3-

1 lrh·in;; whecl ... .. 3:? in.. 
LO\\ er t.Luin wheel tl·elh 16 -

H ub cos teeth • ... ~\51:! 

Result 6J in. A. S. P . 

WoRK Index a.nd Coven.-.-\ . J. T. (11olbornl. 
-'fhe.,e urc nud w ill be: l~,.ued bt' ) fcssrs. (.'wsell &: 
Co .. L imitt!tl. on the com~letion of each \'Oiume, 
11nn nrt.1 obtainable from the publlshl'rs or of anr 
bookseller. 

ltachtne Book.- F. G. H. CEr ith).-I do not 
t hink there I$ such a book. )lay I suggest that 
I~! llltron e- of the following is in r our mind :-' 'The 
t om plete Practical 2\tach lnlst.'' by J oshua Rose. 
J•rlce 2 dollnr~t 60 cent& "'fhe l fodern Practice of 
American )fuchlnl&ts and EngineP.ra," price 2 dol
lars ~ cents. These can be obtained tbrough 
Trubner of Lnd~ate HUl. E. C. "The Mechanician 
und Con!tructor." by C. K night. price 188. pub-
lish ed br :Spon.-J. ' 

0'••• ~Uverbl.a.-c. H. G. (Liverpool).- You 
~sk f9r dlrl'Ctlons to stlvl!r glass, but Cio n ot say 
l.f :roll want to do it npon a large scale, such as 
: c.r t raclc JlUl poses, or only as an amateur; I con· 
r·lude the Ja u cr. but If I am not right, kindly let 
11.\!! kf!OW through . "Shop. • explaining fully what 
;.~u:e p1cces ;ron wish to do, and whether plate, 
t:'rown. or wmdow glass. The following is a cheap 
and simple method of silvering small pieces of 
~lass for common purposes :- Take a piece of glaaa 
the size wonted (wi.Ddow glass will do it OD.iJ' a 
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small size is required), wash and clean thoro~f}!!f,• 
as every dirty spot. will show onlf too p 1 
when finished. 'l'ake a pieoe of tln·foil ; cut. 1t 
a li ttle larger than the glass, say l in. or 1 in. larger 
each way; RmooLb all the creases out, and Jay upon 
a ftat board or table; cover it all over with mer
cury (quicksilver) : now cover i t 'viLb a p iece of 
clean paper. then Jay the glass oo the paper, and, 
holding it firm with one hand draw the paper 
out with the other, when i t ;;ri1 bring away the 
greater part of the mercury, together w i th the 
air bubbles and dirt ; weight it down. and Jet it lay 
until the next day ; then lean it against the '"'all 
with a piece of foil underneath. to draw a ll the 
mercury out, and let it be a lit tle longer to set. 
Cheap glasses are also silvered with chl'micals, 
but I do not think :you would succeed. so well; but 
if you wish to try I will give you a recipe it you 
write ogaio.-W . E. D., JR. 

CuttlDg Patterna.- TINN:F:R.- 1 will endeavour 
to meet your requirements at some period of the 
articles now a ppearing on sheet metal work, bll4 
cannot state preciselr when i t will appear.- R. .A. 

Guitar MakiJ14.-C. R.- I will give instructions 
b ow to make a gm tar as soon as possible; I must 
polis.h oft' t he banjo article ft rst. You might get 
some information it you read the article on mnn· 
doline maki~n in Wnmr No. 66, page 229. The 
information apply to the guitar in nearly everr· 
thing excepting shape.-J . G. W . 

SUver for Ben,Jt .- W . H. B. (Leicester). - You 
can pu rch ase sheet German silver from 1\ir. H ill· 
cocks. 20, E n dell Street, Long .Acre, London. W .C'. 
You had better ·write to hi m for prices, w hich I 
ba>e no doubt he will be pleased to give you. T he 
harp is not in my line.--J. G. W. • 

Antimonial Lead. - JAY DEE. - One :Part of 
antimony to four to ~ht parts of ·lead will suit 
your purpose. Guettier e "Practical Guide for th e 
Manufacture of MetAllic Alloys," published by 
Sampson, Low & Marstoo, London, is _perhaps 
the best practical book on the sul).iect. I do not 
know the price of it : probably about 3s. 6d. .AnoUler 
good book is Bloxnm'e .. Metals; their Properti~s 
and Treatment," published by Long mane. Green. 
& Co., London, pnce 3s. 6d. .A large and com plete 
book on the subj ect is P hillips' "Elemen ts of 
:\letallurgy," published by Charles Griffin &:: Co., 
Excwr Street, Strand. London, at 368. Write to 
Cassell & Co., Londont E.C.. who wiU send you 
a catalogue of their boon post free.-F . B . C. 

Gas Meter. - H. E. (Clapham).- The top dial 
as a rule only indicates single feet, that is to say, 
that \ V hen the hand has gone fro m 1 to 2 the meter 
has registered one foot of gas, and so on. I t is 
useful for testinJ an escape, as you surmise, in 
t his way. If i t 1s feared that there is an escape 
or leak age, see that there are no lights burning: 
and then examine the top dial, and if the hnna 
moves you may be sure there is something wrong 
somewhere. .A simple wa.y for you to test. whllt 
I say would be to light a b urner that you lmow 
the number of- for instance, one that bas 5 rings 
turned on the brase just below the earthenware 
shows t hnt it. is supposed to burn 5 f t. -per hour, a nd 
so on, but the burners are mostly marked with 
a. figure inst.ead. After lighting me gas. take the 
state of the top dial of tl:ie meter, letting the gns 
burn !or half an hour, and it at the end of h o.lf 
an hour tbe band is somewhere between 2 and S. 
you can take it that there is nothing much amiss
that is, if rou have used a No. 6 burner.- E . D. 

Toy BaUoon&- R. K . (Burnley).-The toy bal· 
loons require the very thinnest paper and nice 
work in the making. I do n ot kriow wby yours 
failed ; according to your account yoa. were , ·cry 
nearly successful, so I eau onlr reco mmendyou 
to try again, bearing the above remarks 'Yell in 
mind.-OPD'EX. 

Adverttaem enta ID. Woa ... -G. H . M . (Lowrr 
Claptonl.-Thanks for your long letter. At present 
the question o( arrnngement of. the pages of WORK 

as regards advertisemen ts must tie left with the 
pu blisb era. 

Brau Caatmgs.-C. W. ;1~flapham Comnwn). 
-Articles on brass ca.stings · form a portion of a 
series on " .Moulding" to be taken up at some future 
time. The only boolc I can confiden tly r ecommend 
is Spret.son'e • Casting and Founding,'' published 
by Spon, 18s •• but brass work occupies a small por
tion only of the work. There are others, but not or 
much value.- J. 

V.-RRI:u .A.CICNOWLBDGJIEN'TS. 

QualliODI ban been re<:<'lnd t rnm tb e t ollo-wfng rorre&JIOII· 
dents. and an .wen only awal~ cpaeela 81for, u poo wblcb there 
11 ~t l'f'HC1•re :-B . R. tClldnu/ orcf); G. Jf. n. ( Bo:rlting) ; 
G. G. B. B. (Nc1~lf.ID~d4); B . .D. B.~tlcf) ; J .O. ll. 
IBM• >: T. lL 71 ) ; W. L. T. (Leeda) ; A. lL T.(~ 
B.O.) }• A . L. ( or~); B. B._; ~WOTYPa ; J . If. J . !Edi"" 
llurg1& ; J . 8. (~\; J . L 1/.o~Wic~!t, .&); B. P. 0. ( BhKJt. 
r oc:k lj_RaADaa ow .. Woa.: •.L w. N. (l.oll4ola, 111.2.; A . ll. 
(Loll......, lr.): B. P. {.£otlcfoll. lr .); T. J . O. ~ w.): P . G. 
(BIIsz) ; :&. A. W. (~ 11'.)• 8. P . (J(iddlllboro'l; J . M oL. 
(OftiGR) ; B. B . (ltmehtt•) ; . Ci lL 8. (!kip /.lr!; J . B. B. 0. 
1Kdg~; T. O.•( Y--"l : A. 9.. (Piettt-) ; P. a.. (~cna 
H Q/) ; R. A. ll•N~) ; lt. B. (Hert(llnll : T. A. W. ( Kilbur?tl : 
A . a. ~o'); • · D. (.Don--*">: Boon 8T.A .. NRDIIJIJ Ra: 
J . M..h:.(gp.tu=i -.. A. (Pec.t.A- >; B. B. u..u-, B.O.); 
0. A. D&lL ( 11 ttml; B. B.(~ &Y.l · J , H. B'. llf',.. 
t'h.cero; J . B. B . tCcnif...U)i,.Bm:aLnn ; J . i..(NN~I ; 
Boao ; Kl!G~a; AQUA j "·B. IDat#!w"~ ; G. C. I' 
Ax...rav a ; OoaJrT.U!' RIIADa:a ~G. A. D. (BI'a.c/onO: :&. • •= 
IEmt~ T-)· W. B. (.B'till) · 1L V. t.Botd : A. S. B.lCMDr
pllincl ; R. A. <1"•1fiVCOR) ; R. If. P. <ktwt• l : w, a. 0. ,,.... 
biU'l' Par-')· G. B. t.£oilctoN R.CJ ; 0. B . L. I Br'~,; •L-.orao: 
n. J . w. <M-J i... H.ll.. GDJI:r•raroD : .P.L8Bl'OJrDA; 8 t o•u~: 
& 'Glll'll u; .P. J . r . ( ,..,... -. • .nMll CA rwro i~·.A. B. ~ 
•fllgcfGle); J . P. tlhr~,_f'r-ch h A• m D .... ~I 

.tfuocav .... ; A. H . ' · (Cii~J ; "Tml aa-.1 ~ a CJf•••••••>: w.~v .. (bi~). .. • • 
• 

[W ork-&pt.ember 13, -

" WORK" EXHIBITION. 
0890-91). 

F or Classification, Prize List. etc. aoo WoRK 
Nos. iO and 78. ' 

L'\!PORTANT PRIZE CoMPKTITIO:-f JN CoN!.'EenOlf 
WITH THE ABOVE·N A MF.D ElfiiiBITI<ix ' 

'fh~ P ublishers of, WoRK hal'e much pl~ure in 
offermg the followmg Prizes for Designs tor the 
}.1edal and gerti~cate ~f .Merit, to be awarded to 
Successful Exhibitors m the vorious Groups u tt 
Classes. o.s set forth in pages !?90 and ns of thi! 
l\Iagaz:me :-

For Design /(}r .llfcdal. 
!fiRST. P RIZE . . . 'J'wo Guineas. 
tlECOl"D PRIZE • • • One Guinea. 
TUlRD P RIZE. . . . llnlf-&·Guinea. 

For Design tor Certificate. 
Jfi RST PRIZE . . . . Two Guineas. 
l5J.~coxn PRIZE . . One Guinea. 
TwRD PRIZE . . • . llal!·a·Guinea. 

11 a ny Competitors wish to submit a Model 111 
Clar, Plaster , W n.x, etc., as a Det>ilm for Medal m. 
stead of a Drawing, tb~y are nt li&crty to do so. 

Competitors should send in Dra\\ings or llodtlJ 
not later than September 30,1890, addressed, carr~aG"e 
(or postage) paid, to 

MEsSRS. CASSELL & COMPANY. LDnTKD, 
· LA BELLE SA UV ACE, 

P ri::t C(}mpetit ion. L UDGATE li~ · 
Medal (or Certificate, as LoNI>ON, J.C. 

the ca.se ma11 be.) 

A Motto must be afihcd to each DrawiAg, u d 
the name and address of the sender enclOIIld ID a 
sealed envelope bearing the same motto, which 
must be transmitted by post. under CO\'er, ID the 
Editor of W ORK . . 

The Drawings sent in Competition will be n b
mitted to three competent judges. who llill lelect 
those that are considered most worthy of prira 

The Prize Drawings will b-ecome the pl"'OleJ't1 
of Measrs. CASSELL &. CQMPANY, Limited. who will 
return all Designs made by unsucocsstul eompeti· 
tors to their respect.il'e owners carriage pa.id. 

• 
The A wards, with the nllllles and addrea!ll ot 

the successful competitors, will be annouoed iD 
W ORK in due COUI'8e. 

F or further particulars, all intending 
should a pply to Lbe Secretary, " WoRK • 
tion . C.A.SSELL & CoMPANY, LimJted. aa 
s tating which competition they intend to~ 

N.B.-Any Competitor, whether suj~:':~ 
not. is at liberty to exltibit his deaigns at 
coming W ORK Exhibition, on fi lling In the~ 
application form for space; and success ~~ ... ws 
COmpetition \\iU be held to be no bar to- .re· 
celving bonoUI'8 it a warded by the Juron1 ID~~ 
tion to the above Prizes. but such forms m-.., 
tilled in nnd forwarded prerious to the~ olSfpt. 
to t he Secretary, WoRK Exbibit.ion, as abore. 

W ORK 

TERMS O:r 8 0B8CRIPTlOlt 
3 moo tb1, t ru b7 JIOI' •• .. 11. li 
11 mooLbl, • .. .. .. 11. • 

12 mon b t , .. .. .. .. k14 111 
Poatal Orden or P o1t Ol!lct Order& JMU&bletf~.J• 

Poat Olllc:e, London, to ~ULL aDcl Ooll PAliT, 

Tnllll roa T•• Jn nnow or ADTW~~TttDDD 11 uaa 
W&UJ.T lUO"&. ~ & &. 

• . • u • • 
Ooe Page • • • • • 1 • 1 
Half P~ • • • .. • . 111 I 
1,/uarter PaS• • • • • • • .. 111 a 
Ei thlb o.t a Par e • • .. L t t 
0DN>i.XU'antb ot a P .. e • • " • t. t 
ID Column, per lndl - • • • . • •••• 

Small prepaid Advertlaemeotl, I DCb U 811, 1'/::' ..... 
~nd KJ:Cbangt', T 'll'eDL7 Wortll or leu., On1 Sbor••• Uf'i/f'" 
Penay 11er Word ext ra 11 onr T1fentr.1• 't. ,, ,.. • 
ll&ementa in Sale aod Bsrhange 00 ,::a · 
ShiUlDg per LiDe taveragfng e~eb' wo • _ 

Promi•"" Porili~1 ~ • 116rl~ (UOtt"'" 
.., I'J'«"N &mll&f,. • 

I cl b UJe 0 111111 fs&Ml! 
••• Advertll t'mcntl abnoot rbt'·~-•e oti1P1& 

Ufl lo adnnce t e .... ... 1 r 
~ · 
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.. SPRING CLEANINGL~'' · 

ao? 

for 

SEND .1d. IN STA...Jlll:'S 
I'OR LIST 01" 

SECOND-HAND ENGINES 
(Gas or Stenm), 

AMATEUR T OOLS, &c. • 

-·--.-~3 

BEAUTIFULLY COOL and SWEET SMOKING. 

SMOKE 

' • 
Ask at all Tobacco Seller S & 

Sold oul · 1. 5' tores, c. , and take no other. 
Y ~~~. o::. Pacl·ct.s a 1 d t) 

which keep the Tobacco 1 • • • ' _t "'oz. an.rt 4:o::. TI~vs, 
Cigar ettes can uow be ~btii~edn o~":n j~~~~"l;!r cbnditio.n. Player 's Navy cut 

containi~g I:. o accomsts, Stores, &c., in p;~ckcr.s, 

Tl~ Gtnuillt: lJtars f/, T tt rade Mark, "NOTTINGHA~l CASTLE. 
011 t1ICr:Y Packet ami Tin. • 

FRETWORK PATTERNS. 
FR f,T~VOR K C: RS w~o apprccintc Flrst·cl:.s.< 

1 
C>r~ns should wute tor our Cataln~uc nf 

b!;"' 'I 4~0 TPattcr ns. ndnutted to be •h., 
·~t m .' IC ratle. Catal •uc sent p<bt f~c.c 

o
111

n •cce1pt or 4d., stnm~ Ll.t of 1 ®Is nnd 
atcnals Is nlso enclosed. 

Caah or E asy Telllls. 
l !'ULL CATA.LOGTJE GJ 

Bli.IT Al!rNIA CO., 100, H~undsditch London. BOOTH BROTJHIRS, 

..... _.-. __ ""::"::-:A::-1-l _t._et_t_er._'S_-..=B I< IT ANN' A W o I< Ks , CoLc IIESTitn. ' T 0 0 L M A K E lt S, 

. Bt~=-~::~==~~~~=--;~~~~:;:::::-~~~~~~----~--~X>~~~l3~~~I~~~·--------_:~~~~~ 
EST AOLISJI £1J 185! 

BrRKBECFC B.A'N':B;:. KING's coLLEGE, LONDoN. 

nf lo;tlwl:lpt.on B~dlnga, Chancer.v Lane. L ondon: WOOD CARVING. 

nJSI~~~':yrt~.b~EoNdl. JNdTEREST allowed on DE- I DEPARTME~T OF TECHNICAL I NSTRUCTION. 
Tl((J -,. n em an • C_LASSI!S for .tnsl ruc1ion in Wood Carving will be held 

WAOJT's aT!~~d· I NTE~~ST on CURRENT j dunng th_e ensuang Aulumn (beginning October '6) :tL King's 

IIPkti IleA. driiwn belo r on t.he mmlmum monthly balances, College! '" the Strand, under the joint d irection of the Car· 

rTCJCX.S !:>H w N roo. pen_•ers Co_mpany and the Councrl or King's College. 

~1Mid. • ARES, and ANNUITIES Purchased .I·o~ p:uuculars apply to J. W . CuNI'liNGHAM, EsQ., 

H
,_ King s Co!'egc{ London; or to S. W. PRESTON, E sQ., 

m' TO PURCHAS E A Carpenters H a I, London W all. 

r.tl'#l A4 f'E HOUSE FOR TWO 
ffVJ ltflfl J ~~~~~~p~ rH nr A PLOT Of: LAND FOR 

- .A,., at ii.;; (Jtft~ 0~~ M
0
0NTII, wh]1 immecllnte pas· 

Y,,. •Oln~ le lkKBllCK l ·RURHOLO LAND 

"' ••~ JCIIf~K Af..M AU ~ "" 
1
, ACK, • hh full particular~ . post free 

I(Arl(.. l b ltAVI!NSCROJ7T. Mnnnr::cr. 

.. ,uTJOE.-• With Nos. 365 and 366 of 

• . J: J,JlH SATUR.J)AY JOURNAL, 

1""A (h•. l'r.NNY cac.h, published on 

'· '· Z4 rrnd Oc.·r. 1 respectively and 
Kirftrffl6 lh'- l ' 1 V l• ~ X>rnrncnccrncnt of a New 

•1 , rll he 
V A""' AV 

S n tttional Copyright 

DEPARTMENT OF TECHNICAL I NSTRUCTION. 

KING'S COLLEGE, LONDON. 
BUILDING CONSTRUCTION a nd A.RORITECTURE, 

D:B.A WING CLASSEd, an<1 CLASSES of DESIGN. 

LaCTliRBS and CLASSBS for these subjects will be held 
during the ensuing Autumn (beginning October6) at King's 
College

1 
in the Strand, under the joint direction of t he Car· 

penters Company and the Council of K ing's College. 
For particulars apply to J, W . CuNNINGHAM, E sQ., 

King's College! L ondon; or to S. W. Pn&STON, EsQ., 

Carpenters' H nl , London Wall. 

"A work which satisfies :\ real want."-SttUuiart!. 

In Monthly Parts, p rice 1s. each, 

The Rivers of Great Britain 
Descriptive, Historical, Pictorial. 

With Several Hundred Original 
roustrations. 

J •nrt J. l 'tH&d't/. 8JD.PT. !JIJ, 

l'ro8pecll11JC!J (lOW ready nl nU Booksellers'. 

I CAttll.L & CCIJofi'AtlY, L1MI'f&D1 LUtilf'll Hr'll, LM,J~II· 

DELICIOUS 
TEMPERANCE DRINKS. 

Maaon•s Non • ID• 
toxtc:atlnsr Beer, 
Mason '• Wine E .. 
senc:ea produce In a few 

--1 uunutes a delicious Tcmpu
:wcc Wine or CordiAl, Gin~r. 
Orllnqe, Rll.spbeny, Black 
Cult'llllt, Lime Fruit, etc. 

one TablespoonfUl 
or Mason'• E.Xtr&ct ol 
H e rbs makes one 11allon of 

"""~' splendid Beer, re!res~ :u~d 
non-Intoxicating. 
A Sample Bottle of 
either Essence or Ex
tract sent on receipt of 
9 stamps, or a bottle of 

ench for 15 st•mps • 
.AGENTS WANTED.. 

NE JVBALL <t JICASUN, Nottlnollant. 

• 

s- CHEAP E DITION, in Monthlltr 

Pa'l•ts, price 3cZ. 

HEROES ·of BRITAIN 
in PEACE and WAR. 

ILLUSTRATIONS. 
WITH 300 

• 

''An inte.nsely interesting work for young nnd old." 

Bt·ond A rrmu. 
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• 

• 
I 
• 

I , 
• 
• • .4 DV ER TISE1J£E1VTS • ['\York-September 13, 1 !lO, 

Invaluable as a. 

St1·engthening and In
vigoratiug· :Beve1·age. 

• 

DISEASE EXTERMINATED from the Syst; m. nnd 
every form of Nervous. e.,. 

Muscular~ WEAKNESS speedJl~overcome.with- L~ 
or Orgnn1c out Po1soncus Drugs ~ 

J nd ispensable fop en l"ich i ng G Pavies, 
pl'epaPi ng Soups, EntPees, &c. 

. • .. • • • • • .. • • • . or Quack Medicines. ~ 
In\':llids sh ould know th:1t there is po::.iti\·ely no <\) , . 
Nerve Tonic and H ealth R estorat ive! asent on " 

e:lrth so valu:1ble and harmless :15 1'\ature's ,,,. 

own remedy, "ELECTRIC ITY. " ~.. 11v~' " ho "i5h 
t l) be 

Hea lt hy 
:~ud Strong 

• ~ \ • 

Pure, Palatable, 
instantly prepared. 

lti tdical E ltclricuws, , ":i hl' ~1'1m:anent Y 

d 11 S 
,. ~ ~ ou t "'Ur C'ne 

from RHEUMATIC and NER\'OUS -:-' 
0 1 ~e~?m rt;, e Confidentl y recomn\en s a u .. erers ~ .,11.:. ( h ( bl 

WILL KEEP ANY LENGTH OF TIME. 

S<)L !J F l'f.'R J 'lrHE R £ . 

[) 3 

L ondon W arehouse: 124. NEWGATE ST REET. 

~:J:LN"ES, 
JT.I.HT. ! ('TL'.RER ()F 

HIGH-CLASS LATHES 
FOR 

SCREVI-CUTIItm & ORNAMENTAL TU RN ING 
TREADLE MILLING MACHINES, HAND 

PLANING MACHINES, &c. 

lnglcby Works, Brown Royd, Bradford. 
ESTABLISHED 1858, 

f 
I • 

I 

I 
I 

• 

AFFECTIONS, LIVER and KI D· ~...,. 0 ·"PP·•:wce'. 

NEY D IS EASES, LADI ES' ~ .:S' They :are ~u:ar~ntm! to 

AI LlllENTS, or any form of ~ \·' produce :a miiJ, >-><)lhm~. 
Local or Cener:~l Debility. to ~ \ \• in,ig.>ratin.:, •mp<:t•"<ll·l c 

~,-- cuncnt or l.lcctn<.t)' ,,h .... h 

Spec\hl)· ,·it:.H .. t' C:\'-r'Y ~tr~ c:, 

1\lu.cle, and Llrj;:ID of 1hc U~)'. 

. BELT. ~~ ~f 
.,., y T bey Prevent and Cure all 

Thousands of ......... ~ ·~~ NERVOUS AFFE CTIONS, 

Tes timonials. L ~ ~ anc1 are invaluable iD eaau of 

~ ~ RHEUMATISM. 
WRITE FOR 4\ ·~" Sufferer~ ~hould call without de b)', and in· 

COPI ES. e... . .,·.'\ spect the Tl1011.•nnds o; 7"estiuwllinl• 

~ rcc•i,·e! fr.•m all cl.uses of society. 

<t CONS ULTATION FREE •'./ Ch •' . t.;tr ···~:IJ 

or I>)' lttt,r, cu ..:.'! l 'tG!ltTI f'd.i::n: J.J 1/t.I·'·J: art { •Ju 

cr.ttiir._,:wH tt/ Ck ro:Jt< Eb,tnl't #~· .11.1.11 t.,.t. tu:J ~\~td~.t 

~ C..~l. .Utd:.a•utul ~rnu1. I/' y"tt •~'"' t rull. ""''' f•r lhtrnf' 
~ ._ ~ tit"t l'auqlt '# a,.,{ 1 ..,, • .,tt A (:-., t F •• ,,,. 

~ 5;,''Q'iF'0-ii -;;;~,AL r:;;;;~i. ;, 
ICorn.r ol Rathbone Plaec). 

AU Cl,.,., .,·r.,!t'Htt trnltd .u ST~ICTL I" PR/I'AT/i 6- CO.VFID!NTJAL 

f'RETJJ"'Ollii: l ·"OR ..d..J.ll.A.TEUR::; OF BOTH SEXE~ A~rD ALL AGES. 
Zchps~ n,.,,l:'l\, ~o. tO!l. THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASilY LEARNT. 

J H . SKINNER & Co. h:l\inr. T>il'l.~o 1t•,.d .Pnrtn('r:<lli]J, :u-e offer*' thdr Enot·moll~ !ifor l ; , includin~ 250.000 FRETWORK 

• PATTERNS and lOO,OOOft. of Solid and Thre~Ply FRET OOD. \ ' eneer<. &c.; 1.000 Gross of FRETSAWS. bt...k> 

111 imr. •C'I·~ l]'l:tntity of TOOLS, OUTFITS, &c . • :u a special in~u.cement to their cu~lomers 10 orJ er :tt once. . 'd 

-&.500 1s. Books of Fretwork Patterns, each cont:unmg Twelve Large Sheets, be.1uufully htho;;r:tpheJ, none of" ha' h wuuld be <O> 

rc1.1 il .L; ic« th.·tn :zd., :md many at <td. anJ 4d. each: al~ . 

1.': 00 2s. &cL Booka of l'retwork Patterns, containim:: Twenty Shee !~, ro in. x n in., of new d,.i~ns, 111fD)' of wh1ch would rcUJI 

at 6d· e:\ch. These Books, ..£375 in Value, will be GIVEN A WAY. . 
Amateur cu~tomen ordering ss. worth of designs from C:11alogne wall be presented with one of the abo,•e rs. Cook' Tho-< orJenng rc>i- W"rl.'t 

,..ill recch·c :t ~·· 6d. Book. 
. 

AD AllOWA1lCO of 10 per Cent. ;., rD(>(/.s will be m:tde on all mixed orders for Wood. sm:tll T o>ls, S:tw 8l.vln. and L'~i;n~ :amouoll•l 

t1> ros., and Ui p c: Cat. on orders amounting to 205. and upwards. l'OTY"-Tnis r~.lu:lto" d11u ~tot aft>/f t11 l'n , (ft .1/..~dmu •. 

N .B.-A SPLENDID OPPORTUNITY FOR BEGINNERS. 

Cmnplete ~rettt'OI'k Uutp t , comprising r:·inch Steel Frame, f orty-eight Sa ... •s. Awl, F ile, Four f>Cll1gn~ (wuh suffi.cicnt Pl:1ned ''r~nd 
u. H andbook on Fretwork). An Archhned&a1• D rilf, wtth brass handle aod Three Hits, wi ll be ~ 1-.'.Vl' <ill . L1'J ,o; wub e:ach ?C~ d' 0 '

1 
.';. 

for :;•. 6<1. O utfits oo Card, u . 6d. and 2s. 9(1., post free. 6ft. 2nd quality assorted planed Fret wood, u . 9'i· ; post free, ~s. 6d. 12ft. dttt, , 1110• ~ • 

post (reed~~d. 
. . r hsh·,~ 

W'c.il Brnc:< .. t . . N ~ ~ CA, TAI/)GUES or Mac~ines, ~e.signs, Wood, Tools. etc .• with 6oo Illustration~ n~d full in~lru~ltons. for F ret•CUihng. I 
0 ~,:r: 

:tnd \ arm:~hang, pnr'l 4•!., !';>!:t free. A Sj,ctmm S u}t111t,Y Frnwcrk Dnig~t SENT GRATIS wzth ~tU4 Cata"'~"t • als~ 11 lulv/ VII ('U, 

Pl'lce 1.1<1 /Its, Tcof Cltlsts, <'l•·• at <Jn:allr Gdtlctd Pricu lo ckar . N.B.-:\11 ordeN tlfu s t be accompanied by remiuance. Arrc.v-

J. :E-I. S~:IN:~ER -.!r eo., ManufdC1Uw~~.~;,~::.:::~ M:lletl31s, EAST DEREHA.ili, ~.,.ORFOLK. 
J.."1'HtiJy ,...HfiO" I•~ iz ,a;tr <:t•/uft .,..(trillr, 

A WONDERFUL MEDICINE. Are universally admitted to be worth a Guinea ~ Bo'( f~r Bl1iou ~ 
Nervous Disorders such ns Wind and P."lin m the !Stomacb, d 

. . o· 'oess an 

-
' 

H ead::tche, Giddiness Fulness and Swelling after Meals, ana 

Drowsiness Cold Cbllls Ftushin!!'s of Heat. Loss of Apptti~. ~ 
' ' .. Ski DiSIUi 

nessof B~th, Costiveness, Scurvy and Blotches on the n, Jilt 

Sleep, and all Nervous and Trembling Sensations, &c. &~ Tbe
dose wilt gh-e relief in twenty minutes. This is no fiction! (~ .. • 

tr. • eamestlyJo¥1 
have done it in countless cases. Every suuerer IS 

t ry one Box of these Pi Us, and they will be acknowledged to be 

Worth a Guinea a 
t FOR FEMALES THESE PILlS ARE 

" A priceless b oon, a treasure more tha.n wealth; the banisher of pa:in, the key io 

- Thl'sc arc FACTS testified continually by members of nil classes of society, and one of the best guarantees to the uetfOUS aad 

11EEOHA.J.li'S PILLS ltave tlte La'rgest Sale of any PaNn' 
in the Wo'rld. 

T'rl'p:tred only hy the Proprietor, T. BEECHAM, St. Helens, Lancashire, in Boxes I.S.. Jid. and :as. 9<1. each. Sold by .a 
Dealers cverywber~. N.R.-Fu/1 DbwlkJtU an · t~.~il~ ad Bu. 

PRINTED .a.ND POBLISBKO DT C AM&LL & COMP.ufY, LIMI'l'Jm, LA. Hau.a S.tr«U .. 
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