
• 

~n Jllnst rn tc~ illaqu~ i n c -- of lJ ra rti re 
FOR ALL WOR K M E N , PROFESSIO NAL AND AMATEUR. 

--
\'or .. ] f. -.\"n. :i.) .] 

r. ru J: iu'"·' , .•. ," t'"'·l 

~ . \'LT H I >. \ \ . .\l'l~IL 

Fig. 1. 

NOTE. - Ftg. -t, if used 
as anot.1er colour 
over Fig. 1. would 
leave a white fillet 
between ~heu· re­
spective outlines 
all round. 

-
"· J --~'' '· 1' , I I l} l I' 

.Fig. 4., 0 

. ' \ . . . 

• 
• 

' . ··- . ~~. . ·.-~~ . - '· . . ~ . .. . . -:..-

F ig. 7. 

3 . 

Fig. 6. 

Figs. 6 :tnd 7 ex . 
<!Ill plH'y t ll e 'I am e 
!Jea Lreat uc.l as 
Brackets. 

F1!;s. 1. ~. :1 ml ~. P·uts or Corner 
., n.l r .. rJt·l 1:1 R· n .. u,, · 

Figs. 4 :1r:ll . .:. H•'\'t·rses · .. ... W1Hte 
!n-<1\':t I Ol Bl:l..:k a~ l!l I\J:-:n.:r 
F lg\l!'t!S 

Coroen a.nd Borders give:1 ln illustr a tion or •· Exa..mples in Designing fo r Work and How t o Go a.buut It ;" bein~ H.l.nt.<~ on Art Work !or Worlcmen. 
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DESIGXIXG FOR WORK : UOW TO GO 
AUO{jT I T. 

BY JOII~ W. 11 .\RLA.."'iD. 

THERE is· really nothing so difficul t as de­
:signing, in the true !-:en:e of the word. It is 
not that suitable ideas will not come into 
the mind just \\·hen you want them sn much 
a.:; !tow to expre~::; the idl!a::; you ha Ye in :such 
a Jurm as that the workman or the amateur 
can ca rry them out rt!adily without any 
superabundant labour that thi ::; ditticult.y 
mo:;t frequently pre·ents itself. I n other 
words, any ingenious mintl cnn think of 
some form, or arrangement of form, that 
will please the eye ; but something ·more 
than this is rectnired-thnt the Lle:sign shall 
al~o be what we cal l practical or prnctica.ble 
-i.e., that it shall be ca pn.ule of being 
applied to the purpo;:;c intended, and that 
there shall be no violatiOn of the law of the 
fitn ess of things. For instance, a stilt', 
although elegant, combinat ion of {!eo­
metrical curves and li~urcs would be out of 
place in the fiat, ~uch ns n panel: yet, owin~ 
to the folds in whi<:h all drapery fall~, would 
be 'ery suitable if carried out in curtains, 
table CO\'ers, or tapestry l1angings, where 
the severity of outlmc would Le tempered 
and blended, and could ne,·er ue seen ent irely 
at one view. Fmt her, to design fo r any 
giYen purpose, the dcsignct· can ne,·er suc­
ceed to the full if technically ignorant of tue 
after-process by means of which his design is 
to be carried out. An arti::;t who attempted 
to design a chair or butfet, let us say, with­
out under;,tnnding how the construction 
ought to be llladc to combine strength wi th 
li~htne::;s, would t:~rtain ly fall into some mis­
take which wonld betray his want of know­
ledge, anti entail a lnrue amount of very un­
necessarywork upon whomsoe,·er h:td to cany 
out the execution of it. \Ve think there is a 
vast amount of gootl inventive design thrown 
away for want of some tbeorct ical know­
leJge of the nfter-proccs::;es, and one of the 
functions of W onK is to supply in its 
columns an insight into the ]Jrmciples of 
construction, as well as to teach the actual 
worker how best to do his work, that the 
de::-igner may curb hi~ imagination and 
modify his creation by :5tuclying the means 
and methods afterwards used to perfect and 
embody his designs. And the actual worker 
ought to know :.omething at least of the 
winciples on which all dc:si;.ming is based. 
The sooner we can explode the theorr that 
"the col•blcr should sttck to his last' "the 
gunner to his lin ·tock," etc., the better. A 
workman will be Letter for any knowlcdr-e 
h . . 1 l 0 , owever extenstvc or vanec , W\\'ever thco· 
reticnl_ or wactic~l. concerning his tools, the 
lJ?atenals m .whtch he works, their proper­
ties and relat10ns, and of the forms he is re­
quire~ by his co.py or dcsig1_1 to give to such 
matertals. To Illustrate thts, suppose a cir­
cular form occurred in the construction of 
any piece of work, and the workman did not 
know how to reproduce with compasses a 
true circle, he would neYcr get it absolutely 
perfect by any other means, and he would 
absorb endless time in approximating to it. 
Of course, this instance 1s fJUrposely chosen 
to show how ridiculous it would be but 
there are other cm,·es than the circl~ that 
:ome designers and many workmen could 
not reproduce in a mathematically t rue 
manner, for want of theoreti~'l.l kno,~·lediTe. 
'YORK in t ime will no doubt give the req~i­
s~te know ledge, both theoretical and prac­
tlcal,. and wl_1at I want to urge is that any 

· one m read1ng WoRK may benefit himself 
much more than at first sight appears by 
carefully ::;tudying articles that do not 

seemingly apply to his craft or business at 
all, and that he fancies do not concem him 
in the least. 

The cleverest imagination, if untrained, 
is intractable and wild, j u ·t as the strength 
of a giant who knows not huw to apply it 
is valueless and purposel e~:::. .FJi .. hts of 
fancy leave no impress10n on the ai1~ unless 
undertaken systematically and with a clearly 
defined aim or object to confer the quality 
of u:sefulness upon them, in addition to mere 
beauty. It is all very well to sneer at 
utilitarianism, but it is the great factor that 
may make imaginative work productive and 
profitable. "What is tl1 e use of the carrier 
pigeon soaring into the upper air and tlying 
a thousand miles without the missive, carry­
ing news to others, beneath its wing 1 Its 
tiight is no loss wonderful, the bird no less -
beautiful, the curves it performs in mid 
air none the lcs~ graceful, but it i:s, aftet· all, 
its practical utility that is the chief cause of 
its being appreciated, and these other attri­
butes which might ha re passed nhno;-;t un­
noticed are bruught to notice and ndmi:·cd. 
From this let us deduce our first law of 
design. 

(l J. ('ti.lil!J en/l((nces tl1e value nf beauty.­
I.f tlus_lnw be always remembered, imagina­
twn wtll be, to some extent, fcttered at tir;-;t 
by n·ot having a free Yent for expressing it­
self, but this curbing 'rill, in the end, act as 
nu incentiYe to it to widen the channel; and 
since it has no other escape, it will be much 
more easily utili~ecl and turned to ~ood ne­
count, instead of wasting itself on 1clle fan­
cies and useless dreaming. W c leave to the 
moralist to point out how such a. gift as the 
imagination, left untrained and idl0, runs 
riot and induces sin; we content oursel ,·es by 
saying that, for thE. purposes of \Yom~, it is 
u·aste not to cultivate and train it to a use­
ful careet·. One of the most curious and 
intricate, as well as subtle, powers of ima­
gination is the building upon realities and 
facts by association of ideas a claim to sym­
pathy and appreciation in others and by 
other~. All beauty has a powe1· over the 
human soul, and if the form and colour are 
beautiful in 1ny desiiTn, a certain charm 
make.:; itself felt in the beholder; but if this 
sentiment is enhanced and deepened by 
association in his mind \\ith other beautifttl 
things, by recollections of tender p::tssages in 
history or his own life. how much more is 
the beauty of the design made to penetrate 
and mon; him ! This is one form of ut ility, 
for the object, or one of the objects, of the 
designer is achieved : his work has expressed 
a sentiment, a feeling; it has touched some 
chord. ::>uch a design lives-nay, outlives­
its designer : it is not the result of chance 
or accident, but of thought. Our second 
law of clcsign is almost an axiom, since it is 
contained in the meaning of the word. 

(2) 1'o desiyn, one ?/lUst tMnk.- One must 
think of every surrounding circumstance, 
every concun cnt idea-think of days gone 
by, of all possible memories of furm and 
colour-and think how these thoughts can 
be utilised and made subservient to the }mr­
pose in view, selecting such as are tar­
monious! reserving others that arc not so 
for a future season, that no incongruity may 
mar the work. The more thought is ex­
pended, the purer, nobler, and hiffher, the 
more powerfully sympathetic, will tne result 
be. 

All human and mundane things are 
limited-time, space, power, and so on ; our 
mode of expressLOn more, perhaps, than a ll. 
Our power of expressing the brightest glory 
of light is reduced to mere white, the 
deepest darkness can only be rendered by 

I A<lliV, 

black ; bet\veen the.c;e range pigments th 
do not e~p:ess ~ne·thousandth part of t= 
colours vtstble m Nature. To kee · 
'~ere, to scale, colours must be used ~o-~~ 
ttvely_:-we must be co!ltent with our limited 
capactty. for ~eJ?roducmg them in petto in 
degree,. m mmu.tture, ~ t c;> ~orce as ~ell 
as ~o ~tze. Agam, ~otton IS mexpressibl 
as !t. mvolves an tdea of three or mo~ 
pos1t10ns of a body fo.llowing one another 
a.t three r or mor.e . dtffc~ent consecutive 
t
1
uues. \\ e ar~ . lmutec

1
1 111 art to repro­

c uce one pos1t10n on y at a. time . " 
can ~nly select such a .Position as will' ~iv: 
an Idea, firstly1 that 1t has been arnved 
a~ only at?-4 sotely by motion from a pre­
vwus .. POSition ; and secondly, that it is 
t!·ans1twnal only to some other future posi­
tl_o~1. In sh~rt, we must express the con­
dtt!on or attnbute of u_n1·est. We can on! 
a~nve at such expresswns as these by th~ 
atd of though t : tirst by analysio(? Nature 
which is the con~ummnte art of God; and 
secondly, by our 1mperfect art endeavouring 
to. ex~ress its sen~it~tent, rigorously and con­
sctentwusly abstammg from the temptation 
to attempt more than a confessed inferiority 
on the one hand, and on the other to a mere 
servile imitation. These remarks apply 
more · particularly to the highest forms of 
human art, but are necessary here as gene­
ralities ha.ving a bearing ~n. the thought 
necessary m the almost trivtnl design of 
every-day work. For it is most true that a. 
careless, thoughtless spirit is evil and non­
productive, and Natme carries out into the 
most insignificant detail the most wonder-
ful and loving beauty of thought far 
mightiet· and grander and more exhaustive 
than is possible to the human mind. The 
more the imagination is enchained to dwell 
on such trains of thought as we have, faintly 
only, indicated, the more negative it will 
become, and the· more surely will it veer 
nearer and nearly towards the directiun of 
its guiding Pole-star, even in the most 
simple and apparently insignificant work of 
the day's business. 

To illustrate this and show more clearly 
the intended bearing of the foregoing re­
marks, let us suppose a border'is required to 
separate a dado around a room from the 
r a.Pering above. The idea of a border of 
t lns kind is self-evident; our every-day men­
tion of it would be expressed thus : "A 
border running round, etc." This abstract 
ideal must be the governing motire; the 
form we select should be chosen entirely for 
its attribute of running. Now, as we can­
not draw or paint anything in more than 
one position, and can only select an e~1blem 
of running, let us turn to the book of Nature. 
Plants give us delicate and bea.utirul colours, 
and as they grow and move imperceptibly 
to us, give us the best facility for emble­
matic motion. Further, many planU:, p_ro­
pa!!ate by what are called "runners, like 
th~ garden strawberry, which throws out 
long tendrils or shoots, which run along the 
rrround and strike root here a.nd there, 
0 

eventually to form other plants. 

' 
I! 

l 
I 

I 

I 

I 

l 

r 
I• . ' ' 
•· 

I 

l Here, then is one motive, available for a 
desi(Tn for ~ running border. ~"'urther 
sear~h would reveal thousands of plants 
that would fulfil the conditions. Suppose 1 
again that, instead of a border rouJ?d • , 
room-i.e. , a horizontal one-we requtre a , 
border round a panel, we should lo~k for.• ' 
creeping plant as a motive ; but mth ~ 
fact starina us in the face, that creepUII 
plants canncot creep in the air without s~ 
port of some sort which would compel us 
think agai.n for ti1e i~eal surp?rt book 
Back agam to the mexhausttble 
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Nature, inquiring, in a spirit of reverence, 
for truth. What supports the ivy 1 Often­
times the oak. Oak branches twist them-

. selves into various forms, a nd shoot out at 
all manner of. an9les, and bend into endl~ss 
curves ; the 1vy tollows for the sake of 1ts 
strong support. Here is a motive : one out 
of thousands that Nature holds out to us. 
"But we don't want a mere copy of Nature," 
it may be sa.id ; anybody can do that sort of 

1 design. I reply that I also do not mean to 
. adhere to Nature servilely- and strictly, but 

I believe this, that there IS no truer, purer, 
or more logical basis of design than Nature, 
and if one only thinks out a natural synonym 
or emblem, as it were, pre-existing inN a tu re, 
that the functions of any design, however 
conventional, even geometric, its treatment 
may be, must of necessity bear the impress 
of their origin. I would add that if ·you 
quote from Nature, let your quotation be 
correct, and thus o,cknowledge its source, no 
matter how your fancy mo,y lead you to 
carry it out in the way of treatment. 'l'here 

·~ is nothing new, ot· even original, in this. 
The art of the Egyptians and the Greeks 

. was thus based ; well-known instances are 
the lotus of the one and the acanthus of the 

· ' Corinthian cap,itals. These remarks bring 
me to "style, ' as it is termed, which only 
means carrying out in design a motive in 
the sort of way commonly done by others, 
either at any particular epoch, or in different 
countries, or in harmony with architectural 
ornamentation. 'l'he designer, when select­
ing a style of treatment, should therefore 
have read something of the history of, and 
be somewhat familiar with what is known 
of, the epoch, or people, or architectut'<'ll 
ornament which that particular style ex­
}Jresses or represents. As the style very 
frequently is not :1 matter of choice with 
him, but depends upon the sty le of other 
portions of the decoration, it follows that 
he should study until he is fairly conversant 
with all styles. He should be able to 
analyse ideals, refer them to their own 
place, classify them as to style, period, or 
country, and to reproduce by special treat­
ment other motives in the same style as 
they would huve been treated at the time or 
epoch by those who produced the models of 
style he is called upon to follow. I point 
this out to the readers of WORK in order to 
enforce the truth that nothing of any value 
can result without labour and knowledae 
which is its hi~hest result, and without tl1~ 
constant exm·ctse of thought, which is the 
nearest a ppt·oach possible to the mind of 
man to the " Divinity that shapes our ends 
rough-hew them how we may.:• ' 
. .As it would _be almost an impossibility 
1or any one mmd to amass such a wide 
knowledge of facts, and, at the same time, 
to undergo· such drudgery as would train 
eye and hand to the mechanical dexterity 

I 

' ' 

.. l;:_nown as the "technique " of his profes­
ston, as well as a knowledge of the after­
pro~esses of a ll trades in carrying out his 
design, so that it should be practical as 
before pointed out, it is well to select'one 
only of the almost infinite classes of design, 
nnd become thorough master of that rather 
tlta.!l study superficially the whole :anae­
design, ~y, for textile fabrics, for furniture, 
for carvrng, for modelling, for casting in 
metal, for repousse work leather work for . , ' 
engravu~g, etc. : for any one of these, not 
attemptr~1g all or even many of them. A·rs 
longer., mta ln·evis est. Art is long, life is 
short-:too short, alas ! to succeed even in 
on.e thmg sometimes : to succeed in every­
thmg far t oo short, and to attempt it would 
preve~t success in anything. 

Perhaps I have been led somewhat deeper 
into the ethics of my subject than was my 
first intention, but I hope, on some other 
occasion, to write more on the practical por­
tion of it. The illustrations are examples 
of design at~d treatment which apparently 
have but httle reference to tl1e present 
article, but I give them in the hope they 
may prove useful as ideas for others to 
think o~t, as bases for other designs, or for 
adaptation to other purposes-in fact, as 
suggestions. For instance, for fretwork 
border round a panel one has only to leave 
the necessary stops to keep the white or 
solid parts together, and then saw out the 
black parts, or even, vice verse~, to utilise 
these designs at once. Again, for stencilling 
in colour upon a Ratting ground in house 
decoration, Figs. l to 5 would answer very 
well ; or, again, as the basis for a carved 
frame, with very little modification in treat­
ment, they could readily be adapted. 

CLEA'NINCi AX}) JJ.\.('(~UERIN(.._ OPTICAL 
BIUSSWORK. 

BY CHAS. A. PARKER. 

PREPARATION OF NEW A:O:D OLD 'WonK-HOOKS 
ANn HoLnEns J-'OH H ,\!'IDLTNC: A~'TEH D rPPIN<~ 
OR P OLISHI!\G -CHAlH'ERI!\l; ·w ouK-Hun·s­
LACQUEil :GnlisH. 

IT must be. understood that a lacquer is 
applied to the sur face of brasswork for the 
purpose of improving its appearance antl 
preserving n. polish that has already been 
obtained, and is not intended to impart a 
brilliant lustre to ohl and tarnished urass, 
as some may imagine ; the lacquer :;imply 
ltcing :1 form of varnish which prevent:; the 
freshly polished surface of the metn.l f rom 
becoming tarnished by exposure to the 
atmosphere, hence the necessity of always 
lacquering work which should retain a. got,d 
appearance. In point of fact, the operation 
of lacCJ uering newly polished work detracts 
slightly from its appenra.nce, but as it would 
soon rust and turn black if exposed to the 
air, it becomes necessary to protect the sur­
face by a coat of lacquer, whi cu, if good, 
will retain its colour and resist the action of 
the atmo~ph ere fot· a number of years. The 
wocess of lacquering is rather ditficul t to 
execute properly, especially on large sur­
facE's, when the beg inner will find the 
lacquer continually getting n. smeary 10ok; 
but a fter a little practice, it will be pos:;: il,lc 
to lay on an even coa.t of lacq nC' r free from 
streaks, the great difficnlty uuing to know 
the exact degree of heat best suitetl to the 
particular lacquer in use, and the efl'ect to 
be produced, this kind of knowledge Lei11g 
such _as can only be obtained !Jy personal 
expencnce. 

P.repanltion of tltc Wo1·X·.-In all cases 
where the work consists of a number of 
parts fitted together, including c:unera fit­
tings which nre attached to the wood work, 
it will be necessary to tmscrew or separate 
their component portions and arrange them 
in such a manner that each screw, etc., shall 
ue rctumed to its respective place ; in fact, 
in order to prevent mistakes, it will be 
found advisable to number each piece of 
brasswork on the under side. 'l'he polish 
on brasswork may be produced by several 
difl'erent methods, as may be imagined from 
the great number of workers in this metal, 
each of whom pursues his own particular 
course in order to obtain the same result­
a highly polished surface; ditt'erent pt·o­
cesses being gone through in each workshop 
according to the custom of the trade. 

For finishing off coarse or common class 

new work, such as rough castinga, which it 
is wished to protect from tarnishing or 
oxidising by a coat of la.cquer, it will be 
necessary in the first place to prepare the 
brass to receive the coating by washing it 
thorougltly in very hot water with plenty of 
washing soda, using a stiff brush in order to 
entirely free it from all traces of grease, and 
after giving it a good rinse in cold water, 
the articles are dipped in a pickle, composed 
of equal parts of nitric acid and water, until 
covered with a white coating of the apt>eat·­
ance of curdled milk, when they are qutcldy 
remoYed and rinsed in a larrre vessel of 
clean water, being afterwards dried in hot 
boxwood sawdust. 'l'he so,wdust should be 
kept in a t.in biscuit box, which can be 
l,Jaced over the kitchen oven to warm, and 
when the brass is dropped in among the 
sawdust, the box should be well shaken, in 
order that the article may be quickly dried. 
On being removed the meta l will be found 
to haYe acftnired a splendid lustrous appear­
ance, and ma.y be lacquered forthwith; or. 
if desired~ the more prominent portions of 
the work can be smoothed by means of a. fiat. 
tile, which is held as nearly horizontal as. 
possible, going over the surface firs t with a . 
~econtl cut, nnd then with a dead smooth, i f 
!1ot in pos:;e:;!:>ion of a smooth file to co!lte· 
m between the last named ; the work bemg 
finally brought up to an even grain by 
means of Onkey's emery paper, in the fol­
lowing degrees of fineness : Nos. F, F F, 
and 0. 

' ' 

In order t o preserve the colour of the· 
brass up to the moment of lacquering it. 
will be advisalJie t o dip it in a little com­
nH:rcial nitric acid to which a small quantity 
of cre:-tm of tartar has been added, the· 
article being immediately o,ften\'ards rinsed 
in clean water t o remove all traces .of the 
acid, and then dried in hot sawdust, tho: 
dust being afterwards brushed off with a 
dry soft brush, and the article lactluered as 
quickly as possible. 

In the case of old work which has been. 
previously lacr;uered, ~uch; as a microscope- . 
or photograplnc lens, 1t wlll be necessary tOo 
firs t unscrew the lens cells and separate the 
inner tubes from the outer jackets, being 
particular to note the position of the 
Yarious parts ; anfl when thus separated, 
l1oil off the old · lacquer in a lye made 
by mixing 1. lb. of potash with a gallon of 
water the \\;ark being tdlowed to remain in 
this t'ye for abont twenty minutes, when 
it should be taken out and immediately 
plunged into clean cold water, which will 
have the etfect of removing the whole of the 
old lacquer; it is then taken out ancl 
brushed with a clean brush, and if consider­
ably tarnished, it should be dipped in a 
pickle as before described, which will eat 
away all the outer coa.ting of corrosion and 
leave the surface of clean brass. When 
quite bright and clean it is removed from 
the pickle and thoroughly rinsed in clean 
water. If runnin~ water is to hand, so 
much the better j if not, it will be found 
necessary to have several vessels of clean 
water handy, so that the work may have a 
good rinse in all of them, and on being re­
moved from the last water, it is transferred 
to the ~:>awdu::;t boxhfrom. which it is taken 
in hand to be polis eel according to the in­
structions herein contained, and the degree 
of finish required. 

Jt. is advisable to conduct the operation 
of dipping out in the open air, or in a well 
ventilated apartment, as the fumes given off 
by the nitric acid are very baneful to health; 
bnt where ordinary care is exercised, there 
need be no fear of danger. Those w.ho 

- ' 
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object to the fumes of the nitric acid may 
nc;e the followin~,pickle, which has no ~m­
p leasant smell : oo.ake a. saturated solutiOn 
of bichromate of potash with boiling water, 
and (when cold) add I oz. of sulplmric acid 
slowly to every { pi~t of solution. N e\·er _add 
the water to t he ac1d or pour the latter mto 
the hot solution, as it m1ght be attended by 

• senous consequences. 
If an article has to be handled after 

dipping or polishing, it should be held in 
rag in the hand, or suspended on a piece of 
' vire bent in t he form of o. hook, or it mar 
be held between a pair of tweezers, a strip 
of wood slit longitudinally being a capital 
substitute for the latter. A brass or copper 
wire of about No. 10 B.W.G. may be hent 
into the form of a hook similar to Fig. l , 
and used for the ~urpose of hn.nging the 
articles on while chppmg, flat brass plates 
being placed on a wire holder similar to 
Fig. 2. As stated above, it is neces~n.ry to 
avoid handling the work during t he opera­
tion of dipping, etc., as the slightest trace 
of grease from the fingers will spoil the 
after process of lacquering. 

In preparing new microscope fittings for 
la~quering-or in fact, any work for whil' h 
a superior finish is required-it will be neces­
sary to first scrape up the cun·ed ed!!es of 
the various part~, holding them in the ' hand. 
or clamping them in the jaws of a Yiee 
between two pieces of sheet lead or leather. 
The tool employed .for this purpose will be 
n. scraper, which is simply n.n ordinary tri­
angular fi le, the sides of which have been 
ground up smooth and sharp on a grinll­
stone, the edges being set on an oilstone 
until they are sufficiently sharp to take off 
clean bri~ht shavings. All the flat surfaces 
and stra1ght edges of the work mm;t he 
smoothed by means of a dead smooth file. 
which will obliterate all traces of the pre­
vious file-marks. When this has been done, 
take a piece of emery paper (not cloth) and 
use this to get rid of the file marks, wrap­
ping it round an old smooth flat file or a thin 
strip of wood, having previously cut the 
paper to a size about an inch less in length 
and about three times the width of the tile 
or wood, in order that it may be wrapped 
round it and held in position by the fore­
finger of the r ight hand whilst in use. bein~ 
partioular to rub iu one direction only, and 
continue the process until all t.-a.ces of the 
file marks have disappeared, when a fi11er 
emery paper may be substituted, until the 
finest (or flour) emery is finally usecl to 
obliterate the marks made by the previous 
paper. If a drop of oil is now smeared OYer 
the surface of the brass the gmin may he 
brou~ht up to a smooth and even semi­
polisll. It will be necessary to carefully 
clear away all traces of emery dust before 
commencing to use a finer paper, otherwise 
ugly scratches will continually appear on the 
surfac~ of the work, only to be eradicated 
by gomg back a step and commencing de 
novo. After the finest paper the finish will 
be very good, but it can be further im­
proved by rubbing with a piece of water-of­
Ayr stone, which must be moistened with 
water from time to time. 

Never S).lbstitute emery cloth for the 
paper, as the latter lasts much longer and 
works smoot~er than the former, very fre­
quently ·workmg down to a glossy surface 
before aiving way, and, moreover, the flat­
ness n.nd sharp edges of the work arc better 
preserved . by t?e paper th~n by the cloth. 
If the art1cle 1~ now held m a clean rag in 
the hand, and 1s then brushed with a soft 
br~sh (or a. stick covered with one or two 

tthlclroasses oLwoollen cloth) and a little 

whiting, being afterwards wiped dry on a 
clean linen rag, it will then be ready for 
lacquering : or, if desired. the final poli,-h 
mar be imparted by means of a buff :::tick 
and a little crocus powder, or any of the 
nnmerou::; polishing pastes and powders. 
or the latter, the writer has personally used 
"Dos is ':-; l\letal Polish," -?!d. per packet, and 
the " U ni\'ersal Metal Polishing Pomade," 
1 d. per tin. The latter, which is a German 
preparation. has gnined four yrize medal:;, 
including a gold medal at Kensington in 
I SS-l. and it is certainly the most useful 
article for instantly imparting n brilliant 
polish to metal work that the writer has 
ever had the pleasure of using. :\Ir. H. 
Seegcr, :21, .Mincing Lane, London, E.C., is 
the :-;ole agent for Great Britain, but it can 
be obtained from oilmen and some cyclist 

• cm port u ms. 
The fl)llowing 'nil be found the be::;t 

md boJ of u,;ing the preparation : Anoint a 
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Fig. 1.- Wire Book for Handling Articles a fter 
Dipping or Polishing. Fig. 2.-Wire Bolder 
for Dipping. Fig. 3.-Mode o! Chamfering 
End of Stone. Fig. 4.-Mode of M aking Bu1f. 
Fig. 5.- Best form o! Brush !or Lacquering 
Broad Surfaces. 

polishing buff with a little-not much-and 
then rub briskly, and with considerable 
pressure, upon the surfn.ce to be I)Olished, 
remembering thn.t it is al·ways usua to take 
t he s trokes off lengthwise of the work, 
which should be the same way as the grain 
left by th~ emery papering. This will 
speedily bring up the surface to a lustrous 
polish, proYiding that the article has pre­
Yiously been papered up smooth{ and care 
has been taken to eradica.te a I the file 
marks. When the superfluous pomade has 
been cleared off by means of a piece of soft 
rag, the surface will present a polish very 
slightly inferior to a burnish in point of 
brilliancy. The screw holes will require 
clean ing out with a piece of pointed wood 
cut to the requisite size. This is a neces­
sary precaution, otherwise the grease will 
melt out of the holes when the article is 
heated and overrun the surface, thus spoil­
ing the la.c<J.uering. Small nuts and screws 
may be polished by means of a chamois 
leather which has been dipped in the 
pomade, and is held between the thumb 
and first finger of the r ight hand, being 
quick ly rotated over the part to be polished, 
the superfluous pomade being cleaned·off by 

another portion of the leather as soon as the 
polish appears. Screws will seldom require 
emery-papering first, unless they are very 
old and tarni~hed, as thev are generally left 
tolerably bright from the ·lathe; but should 
they need it, the paper may be used in the 
same manner as the leather. 

Although the process just described in 
which the file-marks ~re eradi~ted_' by 
means of emery paper, 1s very raptd, 1t is 
apt, in inexperienced hands, to have a 
knack of taking oft· the sharp edges of the 
work, giving it a sloYenly appearance ; it is, 
therefore, mual with the best work to 
secure a :-;uperior style of tinish by means of 
stone-polishing, using grey-stone, blue-stone, 
n.nd water· of- Ayr ston«:>. This process, 
although more tedious t han the one pre­
Yiously described, imparts that neat and 
square appearance to the work 'vhich, in the 
eye of a connoisseur, is a sure indication of 
good workmanship. In order to secure 
this superior class of finish, instead of using 
the emery paper to remove the file-marks 
the three quahties of stone mentioned above 
are employed for the same purpose in the 
order given. The grey-stone, which is used . 
first. must be wetted with water. and then 
worked rapidly acro:::s the surface ·of the 
metal, nL;o in circles, until all t races of the 
tile have disappeared, care being t aken to 
preYeut it from slipping o,-er the sides or 
ends of the work so as to damage the sharp 
edges. This stone is afterwards followed by 
the blue-stone, which is used in the same 
manner until it has removed all traces of 
the coarser stone, the article being finally 
tlnishecl by going over the surface carefully 
with the water-of-Ayr stone, which is taken 
straight across the work from side to side, 
in order to lay the grain, the article being 
afterwards dried by " ;pinq it on a clean 
rag; after which the finaL poli!ih is im­
parted by means of the pomade hefore de­
scribed, or, if desired, tripoli aud oil ruay be 
used inst ead. A great many workmen file 
their stones to the form of a chamfer, as 
shown in Fi~. 3, and rub the chamfered 
portion on tlle surface of the brass ; a 
greater pressure is thus brought to bear 
upon the work, and the task of obliterating 
the file marks thereby hastened. It will be 
necessary to wipe the work each time that 
the stone is changed, n.nd the polisher 
should be careful not to get any grit ~m _tile 
surface during the latter stages of polishin~. 
When it is ";shed to finish off the brass m 
the highest state of perfection cleanline:Ss is 
the first consideration, and unless all the 
materials employed are kept distinc~ fro!D 
each other nnd quite free from dust, 1t wtll 
be useless to attempt to get good results. 
The work should be lacquered as soon as 
possible after being polished, as it will so~n 
lose its brilliancy. To prevent the raptd 
tarnishing ns much as possible, it is usual 
to wrap the articles in a clean linen cloth 
until ready for lacquering. The stones 
above mentioned can be obtained from o.ny 
dealer in watchmakers' materials; for in­
stance, i\fr. Cohen, 132, Kirkgate, Leeds. 
They are sold in slips from 6 in. in lenS!th 
aud about an inch squnt·e. Round or nat 
buffs will cost about 2d. each, or they ma.yf , 
be readily made by gluing a thin strip o 
leather on to a narrow piece of wood, as 
shown in Fig. 4. . . . 

Referrincr to the apphunce shown m Ftg. 5, 
representin°"" the best form of brush that can 
be used fo~ lacquering broad surfnc~ I 
shall reserve its description until I am 1!-ble 
to deal with the methods of lacquenng, 
which sp:1ce compels me to ~e.r;e ..• ~o~ . 
another paper. · · · ··· · ·' 

I 

•· 

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



• 

-

• 

• 

Work- Apri15, 1890.] T HE fVA TCH B ALANCE- SPRING. 37 

. THE ..EOLI~~ HARP : 
MAKE IT. 

HOW TO 

BY O. P. ·WEBB. 

by 4 in. Finish these nice and smooth, and ing the current of wind over the strings, we 
attach them to the soundboard, on what must now take two pieces of -} in. deal, fJ in. 
will b~ the under side, at t in. from each end by 3 in., and a piece of board simi Jar in gize 
and s1de, as shown at B in the sketches ; to that used for the bottom of the instru­
they may be fastened on by glue and screws ment ; glne one of the small pieces across the 

Tms interesting in.strument is somewhat from underneath. This board may now be edge at each eud of the board; this will stand 
incorrectly named; 1t~ more prop~r app~lla- laid on to the framework; the blocks, ii over the face of the instrument as shown in 
tion would be .lEolus s harp, as 1t denves properly fitted, will just drop in, and in order the unsbadeJ. portion in Fig. 1. Now place 
its title from 1Eolus, who, in the heathen to withstand the strain to which they will the whole ou the window.Jedge and close 
mythology, held the place of "God of the be subjected may be further stre11gthened by the window down on to the top of it at D, 
Winds·" butmodernusageandeuphony have two small screws on either side passing Fig. 1, and with a moderate breeze blowing 
corrupted it .into the ~ame it now .bears. I n through the sides of the box into them (see we shall be rewarded by hearing the plaintive 
a practical JOUrna~ hke WoR~ 1t t~ay .~e Fig. 3). The top itself is fastened on the tones peculiar to the .rEolian harp. 
incongruous to d~ate upon 1ts . sc1en~1fic sides and ends by means of glue and small 1 

principles; suffice 1t to say that 1t cons1sts screws round the edges. The other piece of I 
merely of a wooden box or shell, across the thin board is now to be fastened to the I 
top of which a re stretched some str~ngs, bottom of the box in a similar manner, and 
which are acted upon when placed m a the body of the instrument is complete. 
current of wind, producing a succession of We shall now require seven iron pegs, the 
harmonious sounds. The weirdlike, yet same as are used for holding the strings in 
melodious, sounds proceeding from it have a piano, and a like number of violin }Jegs. 
inspired the thoughts of many poets, but Bore seven holes in each end of the sound­
none more so than Thomson, who, in his 1 board into the blocks in the position ::;hown 
"Castle of 
Indo lence," 
thus feeling­
ly alludes to 
it:-

"From which 
'vith airy fin­
gers light 

Beyond each 
mortal touch 
the most re­
fined, 

The god of 
winds draws 
sounds of 
sweet de ­
light. 

• • • • 
.Ab me! What 

bands can 
tou c h the 
stringsofine1 

Who up the 
lotty diapa-
sonroll 

D 

TliE WA'I'Cll DALA~CE-SPRIXG. 
BY A. P. n. 

TnE balance- or hair-spring of a watch is a 
fine spring n.ttached to the l1alance, to contr?l 
the movem6nt of that part when set m 
motion by the power of the mains pring, com-

municate d 
through the 
trai u of 

c ' , c._, wheels and 
~ '------------------------------------------------------·3-6 --------------------------------------------------7 

' ~ t l ;~ escapement. 
!f. E t: ~ Arrr Tht: tim e-

8 8 1 ke ep itt g 
A 4Y; ctualities o!. 

i a wn.t c h, A 

~================================================================================::::::l-1.. there f o r e, depenll to a Fig. 1.- lEolian Harp: vertical r.ection. (Scale, l ! in. to 1ft.) 
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Fig. 2.- lEollan Harp : plan. (Scale, 1~ ~n. to 1 ft.) 

-· . :-----------· 
n 1 

~ I 

' 
.., 

" 
I 

I ' : I 

-v .fl B 
I 

I : I 
I 

! : ,.. - I 

V 
, 

~ ' .'1 I 

_J ,_. I 

-----·-·--..J 

great extent 
--,.-- on the bal-. 

ance-.s p nug 
! • a11Ll 1t;:; pro-
6 per adjust­

men t. :::; u 
that a wa,tch 

- · '!. of oth E:rwise 
good co n­
struction 

Such sweet. such sa.d, s uch solemn airs divine, 
Then let them down into U1c soul? " 

\ 
1 

.- • • and t1e:<ign wonlrl be of comparatin:ly little . ' . ' ·-· 
; ;;:i U Yaluc a:; a, t ime-keeper if supplieLl with a 

The name of its inventor, and also the l 0 Ladly - nrljnsted ha.lance - spring : wuile a 
date of its invention, are apparently sbrouded 0 watt-I! 1 ,( inferior descriptio11 might be ren-
in mystery. We have an allusion to it in 0 derecl 11::-.,; inaccnm.tc by giving closer attt~ ll -
the works of Kircher, a celebrated philo- ? 0 tion !1) this particular part tbau is u ::;ual 
sopher, born in 1602; but it does not appear \ witll watches of the cheaver class. 
to have been introduced into England until 0 The :::trcngth of the balance-spring is 
the year 1750, when it was described as a 0 mainly dependent on the ~veight aml size 
new invention. f ~;f the balance itself, and must be of such 
. The princi{lle of its construction is so ( I :;:.. 0 e. strength as will ~ive the requisite number 

81.11?-l~le that 1t is quite within the capa- 1------ ---!...1 --'j::::!~· ----..;:~..;.;:"!_....J of vibrations to the balance in a given time. 
bihtles of the veriest tyro in the art of j \ • ' The number of vibrntions per minute in 
woodwork; although, naturally, the greater Fig. 3.-Mode of fixing Side to Block. (Not to any watch may be readily found by multi-
the care bestowed upon the workmanship scale.) plying the number of teeth in the escape 
the more satisfactory will be the result. at B n, Fig. 2; these should be bored in a ' wheel by as many times as the number of 

• We will first cons1der the construction of diagonal direction: as indicated at cc, Fig. 1, I leaves in the escape pinion is contniuecl in 
the body of t he instrument. For th is we see that the pegs fit tightly in the holes, the the number of t eeth in the fourth wheel ; 
shall require a piece of sound deal, t in. thick, iron ones at one end, the wooden ones at the this will give the number of double vibra-
8. ft .. long, and 4t in. wide; this must be other. Now cut two pieces of beech 5} in. tions the bn.lance should make per minute. 
mcely /.laned, and have the edges truly long by -:\-in. by ~in., and shave off two edges Too strong a s\wing cause::; the balance to 
squar~ . Out this up into two pieces of of each to form triangular pieces ou a ~ in. tr:wel too qnick y, and the watch gains;. 
3ft. 6 l?.long, and two of 6 in. long; carefully base : these must be glued fi rmly across the but with one that is too weak, it will not movtl 
dovetail the ends of all these pieces, that face of the soundboard at about 5 in. from sutficicntly fast, and the watch will lose. 
they may fit together and form the sides either end, and a slight notch made in the 1'he most advantageous length for n, 
a~d ends of a box measuring 3 ft. 6 in. by top edge opposite to each peg. These will bal:wcc-SIJring is not so readily determined , 
6 ln. For the top and bottom take a very form bridges across which the strings a re to as in certain forms of escapement some­
sound clean piece of i in. or ~ in. deal, be strained. what long springs are reqmred, while in 

.. . Pl!Lned. up and glass-papered, 7 ft. long by Now procure some catgut (violin strings), others the hest results are obtained by 
' · 6 lftn. w~de ; cut this into two equal pieces of pass one end through the holes in the shor ter springs. It. is, however, usually 

. 3 · 6 In. long each ; in one of them, which is iron pegs, carry it over the notches in the found best in practice to give about ten 
to form. the top or soundboard of the instru- bridges, a long the face of the soundboard, I turns of spring to n. horizontal, ancl twelve 
m ent, at a foot from each end and in the and atta.ch the o~her e~d to. the woodc? 

1 
orJour~een turns to a lever, e~ca.pement. 

een~re ·longitud!'!lally, cut a hol~ about 2 in. pegs, whlCh turn ttghtly m then· holes until 1 r o fix a new balance-sprmg : take the 
in diameter (E, :F tg. 2), with a. fretsaw or l3harp the strings are thoroughly strained. The ha.lance, remove the small brass collet from 

W~ ~ext require two blocks to strin~s must now be tuned in unison- the stafi~ and unpin t.he old spring; then, 
th1.8 ooard for the reception of that LS, they must all be of exactly the same having selected a spring of the requisite 

and screws which the strmgs are aound. This is done by turning the pegs until number of turns, place the outer or last coil 
to. For these, take t wo piecea of the desired effect is obtained. between the curb-pins of the regulator, and 
other hard wood 1 in. thick, 5 in. ~ the effect is much enhanced by direct- . see that the balnnce pivot-hole will come 

• 
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exactly opposite the centre of the spring 
when the balance shall be in place ; then 
lay t he spring on a fiat surface, and notice 
if t here is sufficient room in the eye of the 
spring for the collet. If, as is usually the 
case, t here is not, then a portion must be 
removed, so that the space in the eye of the 
spring is of somewhat larger diameter than 
t hat of the collet. To ascertain if the 
spring selected is of the proper strength, 
take the balance and pa,o:;s the staff throt\gh 
the eye of the spring, then place a minute 
portion of beeswax on the pomt of the pivot 
to keep the spring from coming olf. Now 
pick up the spring by taking hold of the 
outer coil at a distance of about \3,1 ths of an 
inch from the end-the balance wi l be raised 
with it, being supported by t he small piece 
of beeswax; give the balance a slight turn, 
and it will continue to mo,·e to and fro for 
tiOme half-minute or more. Count the 
number of vibrations it makes in hn,l£ a 
minute (it is easier to count each altemate 
Yibration), and if this exceed the proper 
number that it should make in the time, 
then the spring is too strong ; if, on the 
contrary, the v1brations are too few, then 
the spring is too weak for the ba.l::mce, and 
in either case other springs must be tried 
until one is obtained which will give the 
correct number of vibrations in the time as 
near as can be calculated by the eye. 

T he spring has now to be pinned to the 
collet. To do this,· first examine the small 
lateral hole in the collet, to see that it is 
quite free and clear; now take the spring 
at the eye, and bend the end to a distance of 
about ·lrrth of an inch to a right angle ; pass 
t his bent portion into the hole in the !';ide 
of the collet, and pin it carefully in. The 
spring should now be quite true and tlat 
with the collet, which should be exactlv in 
the centre, and the spring leave the collet 
with a nice curve, care being taken to see 
that it does not touch at any other pan, 
and that the small piu does not project from 
t he hole and touch against the spring; other­
wise its action will be impaired. 

The spring has now to be attached to the 
balance-staff by the collet, the outer coil 
placed beween the regulator pins, and the 
eucl pinned into the stud, the collet being so 
adjusted that the watch will be in beat (in 
horizontal watches the dot on the ba lance­
rim should be opposite the stud). The 
spring should be pinned into the stud in 
such a way that the outer coil will occupy 
the middle of the space between the two 
curb-pins of the regulator, so that when the 
baJance is moved to and fm, it will strike 
both pins evenl y. The regulator should be 
placed at the slow position, and the spring 
examined to see that it acts correctly; if so, 
the regulator should be gradually moved 
round, and the sprinl? altered where neces­
sary, till it is found to strike both pins 
evenly in auy J?.OSition at which the index 
may be put. l'he second coil of the sprinrr 
should be observed, to see that it does not 
strike against curb-pin or stnd. 'l'he watch 
may then be regulated in the usual way. 

T liE A. RT OF G RAI N I N G. 
PRA()TICAL l '.AI'ERS ON PAINTED IMITA­

'l'IONS OF WOODS. 
BY A LONDON DECORATOR. 

I NTROnUCTORY AND ILLUSTRATIVE- PnF.rARI:s'G 
' VonK - "GnouNos '' AND " GnAI::ii~G 
COLOURS.'' 

T HE utility and art morality of painted 
imitations, although not a subject of the 

T HE ART OF G RAI NING. 

first importance to the student of graining 
and marbling, is, nevertheless, sufficiently a 
question of practical interest to the com­
munity at large to "'arrant its introduction 
in these pages. Notwithstanding this 
distinctive branch of house embellishment 
has been successfully practised and honout·ed, 
to the direct knowledge of the trade, for 
fully one hundred years past in our own 
country, no su~j ect of a like nature has 
caused such disputation and outspoken 
criticism among$t eminent decorative 
authorities of recent year~ as the practice 
and study of such imitations. 

Half a century ago, and even still later, 
the art of graining was in the zenith of its 
popularity. The successful imitator was 
looked up to by the operati>e house 
painter, and, in fact, by the patrons of his 
craft as an art-worker-of the lesser order, 
maybe-but of a branch of decorative 
painting of a very remunerative nature, and 
such as even Hoyalty was pleased to patron­
ise. As ev-idence of thi~, there is the still 
existing marbled imita tions which, under 
the personal direction of the hlte Prince 
Consort, were executed upon the walls of 
the Grand Entrance, or ":Jiarble Hall," the 
" Grand Staircase," leading from thence to 
the Throne Room, the State Ball-room, 
anrl other minor positions at Buckingham 
Palace, about forty years ago, and at which 
p eriod the present front of the palace was 
built. Another notr\.ble example of painted 
imitations comes to my mind-the grand 
staircase of the aristocratic Carlton Club, 
Pall Mall: a splendid example of painted 
ma,rbling, which :Jlessrs. Gillow blotted 
out with "ivory white" pa,int and Dutch­
metal gilding only some three years ago. 
·what a radical change has transpired 
between then and now ! To-day we have 
WoRK ofl'ering to tbe would-be grainer for 
a few pence the foundation of that craft 
which a generation ago could only be 
oUtained Ly hen.vy premiums or apprentice­
shi p, and the execution of which was 
jealously guarded from the inrtuisitive gaze. 

John .R.uskin's much-quoted dictum, that 
"there is no meaner occupation for the 
human mind than the imitation of the 
stains and strim of wood and marblei;' has, 
unfortunately, been a potent furce in ower­
ing graining and marbling from the exalted 
po:;ition it had obtainerl at the period 
mentioned. Until these uncompromising 
words went forth to the "community of 
refinement and art-cultme" who hold 'him 
as the exponent a,nd high pries~ of all that i;; 
true and beautiful in art, no very weighty 
opinion denouncing such imitations i::; 
recorded. From the earliest known time:; 
of its introduction and use, the Yalue of 
thi:; ln·anch of house painting, which can 
combine so admirably utility with embellish­
ment, had, indeed, been fully acknowledged 
and e:;tablished; and bad this sweeping 
co11demnation been penned by a writer of 
less eminent ability and fearless individuality 
as an art critic than Mr. Ruskin, there is 
little doubt but that its proper sphere of 
decorative popularity would not have been in 
the least affected t.hereby. Coming as it did, 
however, from one whose judgment on most 
art matters is one to ''conjure'' with, the 
results were soon made evident, inasmuch 
that it becau1e fashionable to decry that 
which was previously applauded, and the 
skilled and clever imitators of the metro­
polis especially found their occupation 
almost gone. "Old things have passed 
away ! " became the cry of the untlnnking 
following of this master mind. Even, as in 
some instances, where the architect or 
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decorator was not averse to its introduction · 
in a building, it rarely happened that the 
client-if a person of advanced knowledge 
and "art-culture ' ' -would, himself, counte. 
nance so flagrant an exhibition of "artistic 
ignorance.'' H erefrom, then, to a. great 
extent arose the disfavour accorded this · 
imitative art, and which has continued 
although to a less extent, down to th~ 
present day. 

The authoritative decorators who uphold 
graining and marbling number amongst · 
themselves, however, men of eminence, not 
only as writers upon art, but far more so 
as practical workers, than even Mr. Ruskin. 
..!!.,or instance, we have the valuable opinions 
of both the late Sir Digby Wyatt and Owen 
J ones-of " Grammar of Ornament" fame 
-that such imitations are permissible and 
commendable, provided they are introduced 
in situations consistent with utility and 
common sense : that is to say, where the 
genuine article could properly be used. 
That this is but a ratwnal view of the 
matter no unbiassed person of intelligence 
will deny, since, if the use of graining and 
marbling be objected to-notwithstanding 
fitness or merit of execution-solely. upon 
the principles of being imitations or 
"shams," the argument will carry one into 
most absurd extremes. No staining of 
simple deal or pine to imitate a more costly 
or pleasing wood ! No cast plaster imita­
tions of carved stone-work! No putty 
composition or papier-ruacbe enrichments to 
the surface of apartment or fumitme : not 
even to embellish a mirror-frame-lestsome 
poor creature may be deceived into thinking 
it is genuine carved work ! The amount of 

l1leasnre that may be derived from the 
Jcauty of the ornament is not worthy of 
consideration in such work : so, at least, 
appears to be the creed of the "anti-sham" 
party. Gilding a picture-frame or similar 
ornament must also come under condemna­
tion, since where lies the difi'erence between 
so imitating a carved surface of metal and 
coverina a wall with an imitation veneer of 
marble 7 · 

An extract from the Arch£tect, published 
some years back during one of th?se 
periodical occasions at which this quest1on 
comes to the front, ofl'ers so suitable o. 
closing judgment upon the controversy 
herein considered, that I am tempted to 
r1uote it-with the promise, howeve~, that 
quotations shall not hereafter be substt~uted · 
for that personal knowledge and expenence 
of my t.heme which, I am aw~re, t:ea;ders of 
1r onK expect and look for.. ' Gr.mmf!g and 
marbliwr of course are qmte an mfenor art 

01 I I . 1 to veneering, and, to speak p am y, are 
more directly a ma.ke-believe. A sl~b-~late 
table for instance, enamelled to mnt~te 
Aber~leeu granite, has been known to decen·e 
for more than a moment the exp~r~ eye .of 
an Aberdeen stone polisher ; and 1t 1s qmte 
a common thing for a sufficiently subdued 
imitation of sa.tin-wood or mahogany t~ be 
mistaken for veneer, or an unpretent1vus 
panel of griotte or malachite for the. real 
marble. So cleverly, indeed, do gra.me~s 
accomplish their work-when they pernnt-. 
themselves to operate with due reserve­
that vast surfaces of wall, as in Buckinghamd 
Palace and Stafford H ouse, are foun 
panelled o~tt in the li~enes~ of . costly 
materials With such excess1ve hberah~y abd 
faithful resemblance as to create lD. L~ 
mind of a modest stranger the tlll' 
l1e is being made a fool of. N 
for common woodwork ' in a common hotlS6~ 
-setting aside for the moment the fashiOJ~l 
of green paint and other sad colours 
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Work-.!t,:il ii, 1800.] 

. ba pen to be in v6lfue-,~hat cnn be more 
aa8sfactory than w and dlScreetly ~xecu~ed 
"ainscot graining 1 Let us ~ear m nnnd 
one thing that seems to be qutte overlooked 

. at present. Why is a. woman's cotton dress 
printed with a. pattern 1 ~ ot for the sake 
of the decomt10n-a. phun colour would 
often be far more p~eferable-b~t for the 
simple purpose that 1t s~a~l not shm~ t~e 
dirt.' The object of grammg a door IS 10 
like mnaner, that it shall not be too readily 
soiled and sto.ioed. Our popular colour 
decorators know only too well how far this 
vulgar consideration applies to the melan­
choly tints .of p~inted woodwork which it is 
their functiOn JUst new to make supt:et~te. 
Perhaps we may put the cnse of grammg 
and marbling thus:-'When the imitation is 
too pretentious for possibility, it is no better 
than the too majestic mimicry of the stage, 
where the jewels are glass nnd the gold 
tinsel; but so long as it is kept within the 
limits of common sense, for the merl) purpose 
of pro~ucinP a decorntive ~~~i$~1 b)~ con.fessed 
imttat10n, tne better tbnt tmttatton 1~ the 
more graceful is the etl"ort of workmanship, 
and the more to be encouraged as a. thing 
that ought not to become o. )ost or even n. 
degraded art. As for tho. varnished d~al­
work now so common (m every Reuse), 
although it would be quite an error to 
disparage it in principle, one may safely ask 

·. whether, in order to make it really present­
able to a. fastidious age, it does not require 
much better workmanship than is customary, 
-and better material than it would par to 
use." 

The Stafford House imitation~ of marble, 
I may here mention, are not (l( the ordinary 
}lllinted nature, as the a.bon~ able writ.er 
appears to class them, but e(lnsist of a kind 
~f imitation l'eluer: known as the scagliola 
_process. This not>le building. the town 
residence of the Duke of Sutherland, is 
noted for pos.sessing a grand hall nnd suit~ 
~f State apartments which compn.re fa,·our­
ably 'nth nny building in London, thl,~e of 
Burkingham Palace in some respeds not 
excepted. The hall and staircase to which 
t.l_le writer evidently refers is a mn~nilirent 
p1ece of work. Some idea of its imposing 
~pect n~ny be gathered from the fact that 
1t occup1es, on a rectangular base, the whole 
of the centre of this mnusinn. Its hei·vbt 
f~m tioor to roof is about seventy feet, ~nd 
1t 1s computed that n thousand foot soldiers 
eau be placed upon the ground tloor. Its 
~n~~ction with my pa1~er will bl! fully 
JU.Stt.licd when I explain that the g"l'l'ater 
J)Ortyon ?f the wall surfaees and r he ma:-:si ,.e 
Conntlunn colnmns of this stain:a:-e are 
all decorated with the •· sca.., '' marble . . . , ' ~, ' 
tmltat.tOn. Thous~tnds of squar~ yarlls tberl! 
must bo ; nnd a grand effect it ~h·e~. hcing 
Jl!Oul~ed.a.Hd pn.nollcd out, and with i mmen$e 
011 p:untmgs m the cent.re of th ~ walllianks. 
I ooli~ve it is without n rim! of it~ kind in 
~h~ lu.ngdml\ ; and a..:; n noble exnmpll! of 
mutat1ve work its existence i:~ one of the 

th
best nns\vers to J ohn Huskin's timde that 

e student of such work eau tirlll comfort 
and encouragement in. 

The papet-s on house pnintinrr which 
appeared in Vol. I. of WORK have t~1ade the 
earnest reader who accompanied us throu(\'h 
that ~eries familiar wtth most of t'he 
matennls tequ!red for graining nnd m:nbliug, 
as weU as w1th the practieal elementary 
~~ of "brush work, ·• as the plain ~lillt­
tng 18 termed. Althourrh no etlort will be 
•P&red to make this set of technical papers 
eomplete in itself, it must be understood 

the contents of the former series are 
~118.01.8 to the student of graining and 

THE A RT OF GRAIJ\'ING. 

marbling, and that in compiling these 
le:;sons on "the art of trraininr• " I h:1Ye 
assnmetl, necessarily, tl~at th~ primary 
knowledge above mentioneJ. is common to 
both writer and student. 

(lJ·ound s fin· &'mini n_q and. G'/'G ining 
Colom· nre tenus denoting two very im­
portant factors in connection with the imi­
ta-tion of woods, the meaning and practical 
working of which the student must tho­
roughly master before he endeavours to 
produce the features and markings charac­
teristic of any speri~ of wooJ.. The 
''ground" is a technical term invoh·ing 
two distinct ideas : namely, sw:fact• nnd. 
colom·. A properly prepared and tmintell 
sur/irce should be free from grittine:>s, 
co<1rse brush-marking:-, dents, or ex~rcs­
cences, nnd sbt,Hlll present a smooth and 
hard appearance. The amount of q/os~­
depenlll•nt upon the pwportions of iin~ecd 
oil and turpentine u~ell iu mixing thl' 
grounding paint-is scarrely a matter of 
strict rnle, but rather a consideratil)ll of 
circum=-tanee anJ the personal preferment of 
the g-rainer. Some skilled workers advocate 

~ 

about three \)n.tts linl:;ecd oil to one of tm-
pentine, whi st others fully practi~ed in the 
work use eqtt:ll pn1portious, ot· l' ven the re­
verse of tho~e tirst mentioned. Tbl' student 
run.y with advantage bear these points in 
mind : where oil-grn.ining with steel combs 
is used, the tirst-named, •· hard-glo:::s," is the 
be1't. A dull gll'SS is more plea:$ant to work 
upon in "'raining by water or d istemper 
process : tl10 water-colour has more atlinity 
tltereto, and does not "cess'' (lr run (llf. For 
the best cla.s of this distemper graining I, 
personally, prefer a dull gloss, in whieh imi­
tation~, howc,·l!r, two coats of Yn rn ish nre 
necessary for a. good finish. On the other 
hand, therl) is n distinct allnmtage in using 
a harll oily ground for water-~raining, since 
the oil has n. considemble binding nature 
upon the pi !:!'ment (when the water ha.; 
evapl'mtcd from the work). and, con~i.'­
quently, one coat of Yarnish will ·'bear out ·· 
much better upon this latt1'l' thnn UJ'tlll 
work executed on a dull paint. In lh' ,·n:-:e 
can a g-ood" ground ,, be obtainc,l with dead 
or'' ttatting ,. paint: for there mn~t ah'a~·~ 
be suttkicnt oil in the coh' lll' tl' :111•'"' thl' 
paint to be thon1ughly ~pn'all and li~htl~· 
•• In id oft~ '' and hence en~nrc t lt l' :1 I •lwe 
quality ot frectlom from CO<lri:l' bnt:-h·nlark­
illg-;::. As to tho colour of the ~r,,mhl em· 
pl0yed, this, of conr~e, i~ prineip;lly ddined 
b\· the Wtlnll we are about to imitate, 
,,:hl'thl'l· ''" k. mahogany. or m a pie, and :::o 
iort h. nl·~·ond this le:\d i ng iact I hOW('\'('!', 
then~ i$ a wi,ll) ran~e of knowk,ke tn be . ' acquired, by cat\' fnl obsernl ti,,n a1lll ex· 
perience. erl! the :-:tutll'nt can corred ly .ind_!!e 
the et1ml•inetll'1fl!l't of the t.\\" (1 di:-:tin,' t. fnl'­
tor:::. :trnun.l t•nlmo· t\1\ll gr,tinin.<J ··o~ lnur, 
when mnnipnlat (.)d together in the liketw::s 
of a WOl'' l. 

Pr''{'' rf,t Jll'c'Jl!TI'c' d f.1·ainin:1 (',,fnnr 
shout. b~ t'h:na,•teri:'ell by twl' dbtinet 
qualitie;::. Fir;::tly, that of u·o1 ·kin~1 Ji·, c:ltt 
and cleanly, not l'nly from the brush, whilst 
bl!ing sprea,l, but during the subsequent 
manipult\tion. ~econd.ly, th~t correct and 
JliTI'ft ··ula l' !'oiMtr comhmed wtth the trans­
parency of thl) pigment, which, when snpcr­
unposorl upon the ''ground," shall imitate 
tht' colour of tho genuine l1olished article. 
This mattl'r of combined eo onr etl'ed mnst 
bl) t.hornughly ~rasped hy tbe mind of tho 
wonhl .he grniner. gince it. is the chief working 
pl'inciple upon which the imitation of the 
wood is hased. It is no uncommon occurrence 
for a writer upon such kindred subjects ns 
painting o.nd graining to be asked for 

39 
dircc·tions to make 11 gmiuing paint": th<lt is 
to say, nn opaq uc "},udy" mixture which shall 
giYe the appearnnce, without the two distinct. 
''grounding" nnd ''graining" procesHes, of 
oak wood. A little study of the above will 
show that this is impossible. So soon as 
wit-it~ lea<l is mixed with the pigments from 
which the graining colour· is made, the trans­
parency and richness or the latter are prac­
tica.lly nullified; whilst the graining colour 
alone, being only of tlie nature of a stain, lacks 
the preservnti ve anti protecti vc qualities of a 
white lead or ot.her "body " preparation. 

Tlte Pn•pam t ion CJ./ ll"vod wc;1·k for Urain­
in_q is a matter hen' tailing for our attention . 
:\!though the imitation of oak is very often 
adl,ptcd for woodwork that is very rough 
and imperfectly '' f!Ot up " by the joiner-as 
mul'h on aecoui1t of the figure 11 taking the 
e~·e otf '' thi~ defect as for the serviceability 
of the graining-a sm011t b surface and ground 
arl! a llesideratum. The •· tilling up," that is, 
making level, of such poor woodwork i~ a 
mntterthatmust be relegated toafuturesen es 
of papers; but, given a faidy good door, the 
following processes will ensure for us a. sntis­
f;ll'tnry ground for working upon. The door 
should tir~t be lightly paperetl, unless the 
j~,,incr has dlmo it for us, with No. H glass­
P•1 Jl t> t', and then thtWl1llg-hly brushed down 
with the du::ting brush (shown in illustration 
of paint~rs' bru~hes, Voll.,page 820). The 
knots in the wood are then coated thinly 
once or t"ire, ac<'ording to the nature of the 
knot, with •· patent knott111g" composition, 
the most trnn:>parent of which is the best. 
This drie,; in n few minute~. when the work 
is coated with priming made from three 
parts white to one part red lead, one-tenth in 
weight or bulk of pa~te nr liltttid driers 
added, and the whole llilnted to a thin 
paint · with thrt'e pnrts linseed oil to ono 

l1art, (lr less, of turpentine. When dry and 
1ard, the Sl'COihl roat is nulllt! of an oily 
nature al~o-:'ny one-third of turpentine to 
two of oil. Thi · :>houlJ be used ··rounder," 

1 or thieker. atlll be made from white lead and 
llriers, bnt stainclln, few ~bades darker than 
th~ de~ired :!rouml. and which latter we 
obtain b,· tb~~ thir,J <'oat. It. ~hould alwars • • be borne in miml that. any coloured paint 
will eon'r far hL·tter upon a pre,·ious coat n. 
,; I!' $/Wilt's darkt~· than if the re,·et-se is 

'trietl. Suppt,:-:c \\·e nre tle~irous to imitate 
light oak-that i~, new l'ilk withoutanyarti­
fieial darkening--our :-:ccond <'Oa.tiug may 
ad ,·:una.!!eon:-:ly~ he u~ed of the depth of 
,•olour )!i,·en by thl' re.·tl oa k wood. The 
;.!rOllllll\:olonr-'-in this ca~e the third coat, 
and whil'h is the least number we can prc­
pa re new work with -wi 11 t h..:on be decidedly 
li!:!'hter th;m th t' ,..,~eond coat, and \\ill coYer 
n1udt bettL'r thnn upon white paint. It mny 
bl! :llh· i,-,,bl.:~ tt1 menti t1U that anY nail hol~ • ,;]wnl,l l>e "j'utt icll up " after the prim in!!, 
when it is a1 ,·i:::ahle to let. the work stand ~a 
day t.dlwe painting again. Paint should 
ah,·ays be strained hefore u~ing, nttti tho 
work li~htl~· papcn'll down and dusted pre­
·dllll~ to cal'h coating. The pig-ments re­
quit·ell for staining the white lend paint 
to the reqnircll ~round col(lur is a . matter 
~o~·en~ed by the colour of the wood we are 
wu t a un !:!' • 

• .'<WIJ iic·~ (!( th~' Cc'lluine lr(l()ds are equally 
as nt:'rc:::sary to the ~tudy and practica I Pl'O­
ticiency in the imitath·e arts for copying frl'lll 
as nre nlJ•hltbct :-: for the pract iet' o( ~ign ­
writing. 'l'bo gmining ot tl~ured oak is 
wn· anall,g'lRts to hnnd writing: so mu,·h 
so. 'indeed, that. if an employer ~has seYeral 
good grniners workin~ for him he is eMily 
able, if himself a prach co.l man, to say which 
of them hn.s executed a piece of work ; just 

• 
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and scale are CflUnlly affected by atmo;,rher!c 
change:;, and the accuracy of the drawmg 15 

not impaired. Separate pap~r scal~s ma~: 
he obtained but as the Yartous kttlll ,; ul 
paper are ~ot etftHdly afi"ec~ed, it ~ollows 
that the error ari:Sing from tlus cause ts only 
t•artially recti fied Ly their_ use .. 

There is another and mgC'ntous form of 
scale known a,; the .. diagl)ual" scale. nr 
tueans of th is dc,·ice, v~:ry minute measure­
ment:" impos;;ible to define inn. plain H.11e. 
may i)e accurate_ly and read_i ly ~bt;.1in cd. 
TJ1 e J•rinciplc of tts con:-truct10~ ts _shuwn 
in Fig. 5, a diagona l ·calc sb o,~nng llldt~"'. 
tenth,;. anti hundredths of an inch. 

In this case the di ,·i.,ions .\ ll, u L', ( ' n. ctt.: .. 
are cach 1 in. in length, the z~:ro point hei ng 
~t n, and the firstdivi f{i •~u, r. .\ 1 l!eing d_ividcd 
tnto ten c•1ual parts. 'I he n~rtt ca l hetght of 
the sca le, whit:h, in thi .; in,;tance, is llluch 
:n·cater th.1n in ordinary scales, is n_J,;o 
divided into ten equal part.'. through wl11ch 
rli ,·i~ions horizontal line, nre drawn. The 
U!)JJCr hori zontal line, 1:: F, is al;;o lliviL1Cll 
int.J ten equal parts, and rJltli•fllC line:; drawn 
from tLe points in An to thn:-:e in E F, the 
point n being joined to the fir,;t point in 1-' .t::, 
.:llld the remaining lines drawn parallel, :1:1 

:shown. 
, 'uppose now that we wish to obtain a 

length of 2 in. -1~1ths and 1 ~.;;ths of an inch ; 
or, as it would be generally exprc:-:;,ed, 2·0:3 in. 
To olJtain this length we place one foot of 
the di,·iders upon the point where the vcr­
ticalline, n. and the horizontal line, 3, inter­
:::ert, a.nd the other foot on the point where 
this horizontal line cut:; the oblique line 
ti~ured G: the di,;tancc so outained will be 
:!'(j;J in. as required. That this i:; so may be 
seen from the following con:;ideration'i :­
The distance bctween F and the first oiJiit plC 

line is, J,y con:::tl'llction, 1\;th of an inch, anfl 
this distance uniformly decreases until at 
tit~ point 1: it vanishcs complctei~·. It i,; 
endent tl1at as we dc.-;cend fmm l' ton. at 
each of the horizontal lines this di..;tnncc 
lJecon1es 11,, th less than at the pre,·ion:; nne; 
a nd therefore at the horizontal line,:~, we have 
rclllninin~ 1-~, ths o[ 1

1,th =T~iiths of an inch. 
Thcrlista nee 1>lj taken along the ba<:e I i ne ,!!in:.-; 

.2·G in .. and hy mea:::uring on the third h11ri­

.zontal line we adcl the -1 ~ 1,th ;; jn::t n:f ·rrc·tl 
t~"~, au•l (1htni n the H"• tnirt.: tl lungth, :.!' t j:~ in. 
JJingrmnl ,..c·n. lc:; may 1Jc 11:-:er ll••r·n. nnicty n[ 
}lHJ'l"'"e::;, n1Hl, when ~n.n.:fu lh- C•Jihtrm:lC:ll 

• J ' 
gt ,.e ,·cry nc:cura te re:;ul t:;. 

OUlt f: UIHE 'f O (iOO H THJ:'\f;s. 

• • • P<ri•""Ui·''!.-(1 lttftttlljf/rlur.,r.:, nn,f ,f.nll'r.~ ,, •• ,.,.,-.,J',t ttJ'•' ,-~. 

'l!•r~~r•l l•J:.•:n•ll•rli 1''1/U.•·-:, 1,;/1, •'•\ , uj tJ, •• ;, 'I'"' ,,; . 
l l.f{. ltL l'•"h, ''W• ltin··r~l, ll lttl W•ol. ~l''']liiJ'J f;,,, , .... 1-• tl,,· 

J~d•tol· of IJ'olu\· p,,. n'.lli''•i itt "tn't' t;,;,; .. t• t; .. .,,, 
'l'hiH!I·'-'' I t i . .; "•'SII't(IJ/,• lhtfl '1'-'':;ul•'Jt.: ~ll'•tt/•1 /,,, ...... ,. 
fin·exumiurrfi'n~ out/,, ... ,;,., itL t'll ,,, _ .. , .... •ch,•l! th i• , , , f,. 

dtllll! 1VithrJJLI 41t•:rJ1tt'ellit1tl1'1', s,,..,.,,CU'\ lltu .. 11' .. fl'• I 
tl}tlt l1c 1·durun/ Ill Lil~ cnr/i,it fJI•il••rlttltit•l. 11 ,,,., ,, 1.: 
1tntltr•IIJ<Jol tlurl n·rryrloilf•l 1r}'"" u 11•·'i··..l ;~ lt•t'•···' 
on ;t'> m• ,,,._ o,t,,, foul tJ,,,, , n-t it i· in. t!tr 1~t;wrr ,,, ,,,, ., 

OuR GuiDE ro Goon THL\·cs. [Work-.\pril 5, 1890. 

him the nccc::!'ily nf l'Umh,..rin!; hi:; "do·n" 
with an 0niiu:tr\' work-Lo•neh if tho• c·xi!:•··ncit·i o i 
~pac1: ami <onJ.I(irm-; ()[ lii'~ arc sudl.a-; eotn­
pcl him eithl·r <o indulge in his iikm!r ior 
manual work in his own ~pc<:ial roum or tv lca n1 
it alone nltn!:!:dht· r. 

Thl! latv:<t in th•• (jp)tl i., th~ •· ( ·,m]•:wtum" 
T ool Cal•in••t. in,·cnted, manuf ll'llln:d. an• I 
supplied h~· )f,~s ,r:::. ) [•Bcl··y and :'rm. :~:!:>, 

H igh Jiolborn, L l)nUon, \V. C., vf which an 
ill u-, tt atir•n 

r.ti :<et.l up, fonns n back ft>r the cn1inet, and is 
littct.l up with 1•>•11-;, as ~hown. \\'hen it i~ 
lmn·rcd it ~i\'t·:> width to lhl! bench and make:; a 
Hush top, ntfonling a sullidl!nt surfate for tittint? 
an•i vlan.in~ up wide work. The compnrtmo·nt 
on th•1 right of the c:llJinl•t between the front 
l'npLoaru anti th" sp:1ce Ol't'upil!d by the tool mck 
i:; utili<cd f r•r the r cc,.ptivn of an extcn~ion 
picct: ior the work-henc·h, a il·Z fvr it3 sn pport 
and large planl!s and otht'r tovls for which roo~ 

whvn do~· ·ol - -. 
ca nn ot be 
con \'Cn icnth· 
f o und i ;. 
thceupboar•i 
in front or 
thl! ra t·k he­
hind. It will 
h·) soen in 
Vig. 2 how 
thi::~ cxtcn. 
~ion piece i3 
utili~cd. I In 
the in,iol•: 
.-rlge arr I wo 
du w e Is . 
whidt ent•'r 
hr,!,_.~ i 11 lh~ 
l' J 1.{ •J cd 
Jixt-d pat t o,f 
the bene· h . 
'Cndo' r this 
J•ic•to} is fix .:ol 
a ]c.- whil'l1 

. . . 
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''" . supp0rt q tho 

Fig. 1. and 
nnnthcr , 
~h··\\'111!: it 
''(":n. in Fig. 
~- \\' h e n 
:-hut up, it 
]11'•::-•·H(:.. lh•l 
appt a ran t'•! 
of a han•l­
srornc - ]()oll.: ­
in!:tUIJll'· thi­
n l't. :3 ft. G 
in. lnng-. :] 
ft. hi!)h. and 
1 it. .) in. 
rJ, t·p. with a 
r:a rpcn lr:: r·, 
Lt·rwh at (r,p 
ofth··l• "!.:'th 
ju;,t na11tt·rl, 
!.ut ~li!5htl~· 
wi<l• r. Ti10 
h I ' ll I h i ') 
fitt r;o l with 

-~7~--~-~-~ ----~-~--~·+·~-~·~=---

ex tf'II S i o n 
pic·cc aml 
im11:u-b to it 
n ncccs~.t n· a lhoron~hly 

J;"f•ci }J:t 1':1 i-
Fig. 1. - Mo3eley·s "compactum" Tool Cabinet, closed. 

1..1 IH·ru:h Yicc nnol n lwn~:h slop, n~ shown in 
Fi!!. I. Ii k•·t·t in a rvl• lll that is n,cd ft•r <•ll~o.-r 
Jt llrpo<c~ th~tn jr.inl'l·y otnrl cnbinr·t -making. a 
r·l•1lh f•n n J,e thrr•\\'0 ro\'('1' lhf' L..-m·h anrl thr· 
g-r·neral 1111rpo,,. of th r• (·a!.i nd kr pt unt r,t ,.jght. 
''"· at all ('\·l· llt' . in the· l•:wk!!rr.und. Ont.: of lhu 
cltir-f daim~ ,,f tho.· t al,ino·L li l·:\ in the: :llhni ra\•lc 
way in whidt c·n·r~· inc:h trf !OjJ:tCe within :ts 
ll'Jllnd:; i, utili,.,d. j llllllo oliaft:h· J.elow thl" bt.:nt:h 
i;; n lrmg n:-trru\> Jm \\'cl', with compartments fol' 

. 
tinnno·S:, rtn•l 

' ri!.!'iditY. It will be noticed th:tt th. ·ro arc tw•) 
Ju.Jes i~ the front c:tl!!c of t he bl!nc h. whil'h t·n:-~IJJ, -th•· exl<>n,ion piece to be Glt t>u on in fr"'nt as 
"'t:ll a 5 to t h,• end, forming n con ,·cniL·n t n•ld1t ion 

I f,.r WOOd l':tl'\' ing-. etc .. the WOrf.:man hl•in_q a)o)e 

I•• si t at " .,,, k of thi;; ];iml Clll n ><t•)o] J•rodc..h:d for 
tht: pulJ'"'t'. The three 5pccial points clnimt't.l 
for thi, ht·111 ·h V \' t'l' any uthcr that i.;; in the 
markvt ;m· {I ) Tbc sinking tool ratk, whio·h 
ut.~kcs a ilu,h top to the Lt.:nth, ant! thus do~:s 

,,.r l''hnJ,,.," ''·•·jul trrli,·lcj,,, ..... tl··t·• '"''''''" ,,,., , , ,, •.. ; 
it ~11 Jlo i< •l•t • ft'ltM11f (lj ll'ut:K '' '""'''t tlo•'•':l'. tlo•: _ 
'111Jf l!.''" fiiiULJ•'tt'lUid! lit HI) 11Jt'Y ••/Chc 11Hft .. ,•~ toj c,h/d;r· :-
t iSCilfCfll~. 

5.-~IO>SJ:LEY':; 11 Cu)II'AI.Tl'.\1" 'f,nL C.\ IH:\LT. 

8 1:\Cr th" amnt~m· workman wr-nt into aelir1n in 
•l•Jwnril?bt r•a r:•Ht: n!ld a,.pir,.,J t•1 turn nut !-prr·i­
mcns of llandlf'raft m w.,Qtl llmL wonl•lt·(lllll':ll'l' 
f tt\'11111':1!11.'· in pr,int of t·on ... lnH·li"n finish awl 

t ·r 'll 'I ' ' u t.tty \\'1 1 al'tw es m:ul" l1y hi :> prof•;s~irma l 

lJrethr(·n, tool-makers and ·l··alr:rs h:t\'C cr·rtaiul \' 
Ul)nP th··ir J,, ~t and utmo~t l<r pro\;do ltirn ll t;L 
only with good-looking aml wcll-contri\·erl l~ol~. 
but with hnndy l.ib1 of furniturP.-for so the tool 
cnbiuets of thv pres,.nt t.lay rr·ully arc-t11 !:!Pn·e 
uot only us !i~tiug r epositories of his t ools, !Jut 
all!o to be ubltscd as u work-bench, and to gpal'e 

Fig. ~.-Moseley's "Compactum "Tool Cabinet open, showing Storage of Tools and Extension of Bench. 

nai],, !'l·ro ·w~. r·lf·., nth!. :t'- shown in Fi!.'.·. 1. tlwro• 
ar ,. otlw1· draw1·l'S nn thf' left-h:uul sidt· 0f tl11• 
m l,iul'(. alJOUt half its \\ jo){ft :I OU }!•11!('lh, fnnniug 

:t ll ,,.ful t•lac•! ul do ·pusit fo>t· cal'\'ing- tn.,};, C· ll' . 

Tho·<e 1lrawer'l lll'CIIJI)' an intcrmt•ui.tll! ,;pal·t: 

he: lwi'Cn tlw enpl•o:ml in front of lh t:' talriuct, 
whith i'l clo~rtl with two Lh•Or il. and is fitt"d ll]l 

with tnols armng.•u on th•' bad;: ut' tho cnpl,u;t rJ 
and within the doo)rS, ns ~howu in Fig. '2, and a 
rising anc.l sinking tool rack. This rack, when 

awa.\· with the ncres,.ity of h:n ·ing :t. miscd hack 
f,, llw C':thi u ct: ('2 1 the Pxtt•nsion piece, whi,·h, 
wh••n Jilt,·d to (·nd of llt'n<·h, make!! its onliro 
lo·ug·th .; n.: nnd (:nth!' Jilting uf the extcusion 

1 
]•iCl'C to Uw front of the bo•m·h, forrnin~ a colll · 

f p:td ami hantly can·er's t.tl•lc, :;o that when th~ 
•Jprmtor is at wul'k all lho' ur·cl'S~ary tool~ can he 
arrnnn-cd Jnr use nil'eh· within his n •arh. Tho "' . prkc of the cabinet, with tools. is .f lU His.; 
without tools £9. T11E EotTOil. 
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SHOP: 
A CORNKR FOR TIIOS& WHO \ VA.--;T T O TALK I T. 

NOTICE TO CORRESPO-:\DE.i\""TS. 

• • In con.sequence of the ureat p1·cssurr 11port the 
• "Shop" coh~mll.s of \ \ ' ORK. c:ontr·rbutur.~ lii'C 

requested to be brief and concise ilt all future 
questions a1ld repl 1lUJ. 

ln an.swering any of the "Questions Slrbntiftr.rl t o Corrts­
pondmts," or in referring to crnyth i 119 that has ap­
ptared in" Shop," writers are 'T'C'/llc.;t~d In re/a to t ilt 
number and page nf n1wtl1t>r of WoaK i1~ 1clr ich 1/rr '"u­
jrrtwtder Clll<.~icL·mliort crppccm:d, and to git·c t/r,· hm<ii>I!J 
of the parogmph to 1chi.:h rrjtrence is mad~, ctll<l tile 
i uilicrls crnd place of rrsideuct, 0 1· the ?Ulln·d~·J>Iulll(', of 
the writer by v·hom the qut.;li-011 lins bte'• asl:•··l or to 
t~hom a reply hn.< bttll ofnl>tly gi~tll. .-'!llSll'<' rs m11•wt 
be qi1·m to q11t$tio115 1VIrich do not btar vu subject$ that 
fa(r/y cc;me 1Uitl• in the !Cope oj the /ofagrd •u:. 

I. - LETTERS FRO:\l CORRESPOXUEXTS. 

T imber Mea.surln~. - A. n. r Srorr icr SCII(' 
lJf ills) writes :-" The following simple rules may 
be of benefit to many amate ur rcndl' rs of \\'onK .­
To bring scantling to 1 in. board m eusnre, multiply 
the breadth by its thickness. and by its lc nJ;I h . and 
divide by 12. Suppose a piece to be 1 in. by 5 in, 
a nd 12 it. long, cxatuple- 5 

4 

20 
1:! 

12):!40(20 ft. super. 
24 

0 
Again, to flnd the number of SCJnarc feet in a bo:trd 
or plank of any length ot· breadth, rnulliply it;:~ 
length br its breadth and divide br 12. Exa111plo, a 
p lank is 1-! in. broad by 20 ft. long-20 

H 
--

12):?80 (23~ ft. 
21 

-10 
a6 

4 
'To find the contents of round timber, multiply } ~i rt 
br i girt und by length of log ami di\'idr hr JH: fo r 
instance, ulog 52 in. around the centrr . i w ould he 
13 in. or i girt: suppose the log to he :H ft. long t !J c 
following will be the contents- 13 

13 

39 
1a 
l ll!l 
21 

liiG 
3~ 

14-l) I O.'i(j( :!S ~ ft. 
:l~ 

llili 
11.):! 

:!J 
The above r emarks may upprar ve1-y sim ple to 
rnunr pt·ufcssiounls who r cn•l the pa~cs uf \\. llHK, 
but- uu1.nr a n a111ateur ruuy be cnli~hte1wll by t lwm." 

Slide Va.lve.-EHHA'l'l' ~!.-'1'. R. H. (Xni'(:O~Ift•. 
Oll·'l'ttnc) writes :- " For steum·posL (-;cc page ~tu. 
Y ol. I.) please r end stcnnt port." 

Mitr e Cra.mps.- Ku,m.:m: writes:-" The Kil · 
•lo nun (sec pu"gcti:l6, Yol. I .) l'OlniJincd l\litre lllm.:k 
ami Cratup i:; the best desib'll T hn ve seen yr ·t. 11 is 
far before II. J L. J . M. IEctlinrJl (,;cc pag-r 7lili, 

• Yol. 1.1. I can't see how h e is going- lo nail h is 
fmm c. H o spcuk s or inserting thiu wo' tll,ic!'. I 
unde rstand n wcuge us hadn:; a 1hin alotl ~~ thick 
t•utl whir.h won't ans wer in that kind of work I 
think. 1 s hould like culightening 011 the t rian~ular 
piece uf Kildunun's c ramp- whe t I act· i t is llr,..t 
mudc in one whole piece u11tl thcu I' HI , ot· i ~ it 
111ade in two small t t•i nn~;lc:; u::: rq,n·~~.: nt•:J in 
desig n 1" 

An Easlly-Ma.de Fret Machine . - F. H. <'. H. 
(CamiJt' l'let'll ) writes :- "1 htL \'C sc•·n \ V. H. ::i.'s fret 
Jnuchine (Sr(• page :{32, Vol. 1. ) nntl1 cons ith·r it th e 
!Jest of any 1 have seen. F ut· nu uuuneut· who in­
tends to mnkc his own machine there is no lJt.:tl c l' 
thun this. It is chea.p, simple. nnd lus t·, lmL uot 
least. it has u veri icul cu t. H ther e is nnr Oll l' w ho 
tloes not quite untlc rstnntl whnt \\' . H. S. u te•Ln;;, he 
h ns only tu commwticnle with hiru. anrl I har e no 
d oubt he will be as gll\d to let him sec the lllnchine 
for hi msclf as he was me." 
~ookbinding, etc.- J. S. A. (Ma llclu·stl'r ) 

wt·•tcs :- "lam pleused to sec this s ubject i::; hein~ 
treated (see page 710, Vol. 1.1. us 1 htt\'l' takcu in 
"': ORK frou1 Its commencement, uutl s hould likt• lo 
blnd it-myself. 1 have mndc n rmmc for s i itching 
books, a rough drawing of which I seud

1
ns it mny bo 

h elpful to some or the r cuclcra of tuis ndtmhlo 
1Jnper. '!'he folio wing are the parts of the little 
appliance " :-

• 

~-' G 0_0 
E 

·- ·- - -- ___ , ~. 

. ~-.. _ .... _~ . - . 

. ·• ·-. - - .. - .. _.....-.·_ ... 

~~ i :..> , ._ 0 . .$) (S) ~ 

E E 

D I 

--., .. ·.: ....:=---.. 
. --- ---­____ ,__ ___ 

- --- """'--· ----.:... 
4 • ~- ~- . - ------~--~ • J> -

-r·~. ~ --~ ·-
Bookbinding Frame. 

A. ·r :t1d(' f,,r lh'"k "' n·~c Hll. 
u. T :•JI rall Wlllt lu• lt· . .:. hurt•d rhr.ut~h fn r rf•ct~i\·i n~ ::trln,:. 
l.:, P I· · ~ · ,• " ! !to:u l Ch' il to lhc tot• lu lt.•ltl ha I( v! tit .._• l l !l\ \'~ up 

\\luh' ~t ltt'lU rq.:. 
D, 1'at.h' tu r tho•tluv••r t () .. l1 o W h.,,,. :o rrm c:> an• f:l..: tt.•n ,•ll undf•r­

Ht'Hlh Ill• · taldl· 11y tttt·au:~ ,.r , l"ol\\' ••f .,..·rl.·w." mark~·d t-: , 
t• f t'nrrt.'"\•Oild wu h tl11 • lh•h• ... ,.u t••l'· The !rauw h .. a ll \\ vCu..l, 
:tltU l :i l.':b i iY ma•ll: aud ' •·ry eh• :tt•. 

H ot Air Fitting.-.\HTJ;;T t:'\ \\'non writes:­
"I iorward you tt s kc· tc·h showin j; how hes t a top 
room muy be rilletl with ho t nir from a furnl\cc in 
lh(' bnSCille nt Of lJuihJiu~. A, flli'IIIICe Of tlt'C·brkk 
nt· g-rate wa n t eel; l:-ii':e lot· 1·cry larg-e one :! ft. squnre, 
:l fr. deep in-itlc. H. rloot• to put the coke m; T, 
door t o udmit air. and ta k e out ash: l f , cnst-i:·on 
plate with rills on untic t· ~ itl l~. and matle to tuke the 
fom· 6-in. pipeil, B. Thc.se pipes should be reduced 

A IR 

Hot Air F1ttl.ng8. 

• 

to 2-in. where tlu~y euler th e I!Or,t lmx E , 
c hiurncy: ..:, tl·in. pipe frotn 11oot box t.o c·h'imrtcy: 
C, C&Sl-iron f_l'tllli_C, OJ>Cn !IJlaCCII J7 ill, tl e r·JI uJJ 
roun~ t.o utln~1~ urr; J>, drain J>lpc 26-in. to ~:ucl•r.~., 
the ptpcs, n. 1 here !thou lrl ho u go<>fl tlolckncat~ ur 
tlrc-hric k nt bottom of furnace. Muke tho furnu<:tl 
toll so thn~ it cun expu.nd with heat. Jln uot lul t t.o 
ot.wt· cuslli!K rest upon it, but on brlr:k work llx n 
tluck llrc·ttle to the doors. It the Hrn lluru tor1 
fu::rt, oven door 11, und close door T. Mar be IIHLtlc 
unr h eight fr·oml:! ft. len).{Lh of s tove pipe. A large 
Yolurne of air will blow \'cry quickly up the !!hufL 
lJ, made of dmin pipe. This is the chcu.pt•sl null 
m ost ctrccti n· or nil heating operatious that the 
world has ever scc u." 

How to l ay out Sa.w Mill Ma.chtnery.- A. n. 
ISr:orricr) writes : - " .l\Jany and vuriecl urr: lllO 
upinious of cn~;iuccrs and others as to 1 he IJ,·~t wuy 
tu _ltly ou~ the nuo\·c, 1\nd it is a question tl111 t rt·­
q uJre:< n tl ()n1 of s t ucly before n commcnr.ernr.ut 
s hould be umtlc tu !ix the mnchincn · · if not !'ro­
pcrly tl.xcd. muc h power lllttr be taken' 1 hut ot •cr­
Wlsc llllt:;ht be Stl\'ed. AlthOilf-l'h 1 do HOL cllls.i lll\'­
St• lf un c ngiuet?r', 1. tukc great tute rcsL in such work 
uu.t ha \·c _s~uclt cll 1L a gt·cnt deal. As this pupe 1.· is 
opcu 10 cn!.lutsm, ;;h oulu I llll\ko n wron~ state ment 
1 shall expect to hear of it. ln going lhrou){h a. su w 
111ills I ut ways Luke notice how und where eac h 
mucltinc is lb:cd. nud in three cr1.Scs out of four I 
cun:.idcr n den! of power is wustcd, which m ean:; 
cost. umllost cost, unless the liH\chinery is r cfb:ed , 
wldeh i~< un expensive nttilir. \Vbenever macbinr rv 
o( unr kiutl is tu he llxecl. there should be forethought'· 
if plll. in by mndom, when it is too lu te, it is said: 
H 1 kucw ot· tho u){hl of it I would bnve hnd mr. 
machiuurr laht out dill'crcut. 1 have seen tlxel. 
rllld b()J)J~t.llo llx, m ore than oue muehiuc, for snw 
mill wo1·k, and will try to s how what 1 considet• 
thu best nud eas iest way to cll·i\·e s uc h mnchincr)· . 
In the 111-st p!uue, you s hould l.:uow what wac hines 
yuu nn• goin~ to fix, und u.bout the a\·e,·uge power 
1t will take lo drh·e eucllmachinc. then the size anrl 
lcn~t 1t of s ltufting, und number und size o( pulleys 
tu be k eyed un the shafting, allowing ior each t<> n 
wei~ht 1 II.P. : this will ~h·e an idea what power 
cng111e will be rcttnircd. The kind of engine I prefer 
f'!r s ttl\' mil ls ..:c ne•·!!IIY i~ 11. semi-J20rtable. I will 
p\'O my rcuson:; . I< 1rst, 1t t ukes little room; 2nd. 
1t is c.a silr lixcd : (:JJ, steam is soon got up: (4) it 
is v~rr s teady, the boiler being- O\' e t· the workings. 
nnrl rcslin~; on the frame of engine : (5) it takes but 
little time iu elcuusing the boiler: (til it runs at ~~ 
~;oud speed , which is an import ttnt p oint, us Uw 
main s haft s houhl run 1\t a speed of from l!:!O to 250 
r c\·ulutions per minute. If the engine runs very 
slow. 11. lat'l;{C wheel is r equired ou it., and u. 
smull one ou the main shuft to get up t he speed, 
thc rdot-.:: tltc main belt has to be nt a grcnt tension, 
wldcb means waste of power nod u short life to the 
belt. Again, us a rule the muin belt is drh·en from 
the Hr whed 1 consider thi::; n ~rent mistake, ns 
it1s a check on the e ng'inc, and the engine often gets 
ccnLt·(•tl, whcu thct·c is n ditllcnlty in stnrtinr;­
at;ai n. The bel l et· war is lo ha \ 'C o. IJclt wheel on 
the O(Jposite l' ntl of cra.nk shaft s maUet· than the 
rty wheel. anti n. much tighte r rim tbun the rim of 
lly whet• l. the tly wheel l>cing lurgcl' unci the rim 
hen vie r; when it gets up to a certain ,-clocity there 
will Le n foro.:c in it which wiU j!'rcatly help the 
t' n;dnt·. und tlo more work and with greater ease 
t :1a n it the b elt. was on the 1ly wltecl. Again, if 
po:;::: iblt' 11 use the word possible. bl'cause there are 
cxv,·ptions). it. is uot at ull times that the ground 
ruom cuu Lu had 1 o tlo as we s hould wish; thct·cfe re 
1 :-a ,·, H po~::.iblc, Jlx the eng-ine so n.s to dri\'e the 
lltHili s hul't from the c·c ntrc, as it will dri\·e with 
k;~ J!O\I' t'l' than if clri\·cn from the end; und on 
l'i 1 h ~.: t· s hlc of drum or pulley, O\'Cr :'·hich the main 
belt. rm•s. the re s hould be a beanng to lukc the 
pull ot ul.'lt, aud to keep the shaft from Ti brnt.ing ; 
this s houlti b~ the case where, ·er ther e is an}' great 
s t rnin by bc•lt. l would also recommend n trict.ion 
dutc h as mudc by Jlagsl1nw& Co., Yorkshire, one on 
cit Ju:r side of be11.riu~s tuking pull of main bl'lt. so 
thul. nt any 1 inw sh ould ll1cre only be work for a 
purt of tlw muchincrr. tbe clutch can be thrown 
out of ~,rear, and thut. part of the s baftlng and 
nmclliiiCl'Y thrown idle. .Again. if you haTe sc\·eral 
machin es to dt·i\·e, key the pulleys thnt are to 
dri\·c the ltcu\· icst muchines one on either s ide or 
muiu belt pulley, then the n ext lo the hcu\'icst 
Oil ci t lwt· s tdo of them, null so ou. so thnt the 
liJ;hter mucloi_ncs l!lny be furthe:>t from the cen tre 
or s haft : tins w11l rc~-:ulute the load. and the 
t•ng ino will do h c 1· wot•k with less st cum , which 
lll l'HilS n St\\'ing- ot fuel. Ag-a in, counter shnfting 
s hould be n vui•lell n::r much us possible, but. if it 
call not bo U.\'Oidctl•lrivc o1l' from us near the centre 
ns possible. not for~etting to re~er\·e th e li~htest 
muchincs fot· the countet· shafting, nnd ir con­
\·cnien t run the s hufting froni undcmcnth, 1\S the 
bearings cull be Jlxcd more ftrm. t\ Ud shnt't will not 
Yibmtu 1\S if dri\·cn O\'Crhead: vibration is iniuriou:~ 
to all SI\ w mill mnchinery, and oouscs t he brti.Sscs or 
benrin~::r to cut quiukly; again, mu ch power is wn.sted 
b)• bu\~ing too s mall a pulley, and too narrow. 1'his 
is a n•t•y important point. It bclt.s. are r11n o\·er 
good size pullers t hey need less tcnston, und do not 
gh·e so much trouble by frl'quen t slippin~. l\l~d. wi! l 
lti.St much longer. In a future issue. wtth E tl1 tor s 
permission, I hope to write briefly Oil the alippit~g of 
b elts. ln a IJ11Ck numl>o1.' n conespondcnt w r ites in 
refercueo to jaw-cra cking words, anti condomns 
such ; I feel sure it tu ty one looks for such in t his 
letter he will be deceived. I t h in k th e most illi terate 
may understand the above, and I hope it will benefi~ 
mo.ny of the r enders of \ V'onK." 

• 
• • 

) • 

• 
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44 
D.- QUESTIONS ANSWF,;RED BY E DITOR ..lNDSTA.F.F. 

Colour Mixing.-£ s. o. (Navanl.-You wi_ll understand by the date at which your ans,ver ts given. how utterly imP.ossible it is to reply .to techniCAl questions in · Shop" without a long m­terval transpiring. The two pieces ot wall paper you enclose are in colours that are usually called ''light sage •• green or ' 'lettuce" green- terms usually adopted to give the unprofessionu.l worker a notion of what particular hue of green is meant. Olive green would hardly be a correct term: this word is usually associated with a much darker and more blue kind of green. Should your w oodwork still be waiting. as a professional worker of varied experience, I should advise painting the p~nels about the colour of trimmed edge sent, and the remainder ot woodwork. skirting, etc .. a much deeper shade, more approaching a r usset brown. The panel monldings might then be picked out with either a dark rich marone, burnt umber, or soft coral colour. Either would be harmonious-the coral would be the prettiest, and the umber the most sober. You should then ,-arnish all of it w ith inside oak varnish. There is but a very slight diJTercnco between the two shades you send and have marked; that on the fiower is sli~htly lighter and more yellow. To mix the prunts recommended. you will require for the light about 3 lb .. made from about H lb. ot white lead, i lb. patent drict-s. mixed well, with equal parts raw linseed oil and tlll'f?CD· tine, to working consistency. To get the desll'ed colour, stain with yellow ochre and a little green or blue pigment, purchased ready ground in oil ; should your colour appear too br1ght, tone it down with a ~ery lit~le umber. 'l'his would be, as you des ire. o. paint composed of the least hnrmful p1~ments, nnd such as nearly all inside work is done wtlh. ~~or the styles, etc., i f you prefer merely a darker shade of same colour, more yellow. green, or blue and umbe1· will give it you; but if flcsiring the brown, this would require but little white m· green-principally ochre and um bet•. For mouldings, burnt umber and a little ochre mixed in turps and varnish ; it mo.rone, use deep Indian red : Pl!rchase twopennywortb, dry, and tl1is with white wtll make coral. The turps and varnish will dry the latter, but, of course, the style colour will re­quire some patent <lriers- about one-eighth part. Stral? all your colours before using through fine mush.n.- F. P. 
SUverlng Glass.- A SOBSCRtmm asks :- "'\\'ill you inform me what are the ingredients used uml the routine for n3inl{ of same in sil..-cring plate glass1"-I haYe already, within the last few weeks repl.ied t~ similar ques tions. If .A S~ascmaEn thinl•s of st_Jvermg plate glass of any constdernblc size. mr udnce lS the same as Pu uch, unde1· other ciJ·cum· sta:nccs, has gh•cn-·· Don't." 1~ requires skill such as 1s O!JlY: to be got by much practice ; besides. to do it on a linutcd scale wo~tld be Ulorc C:'I."J>Cnsive thnn to purchase the fflass s•l:cred. 1 have succeeded in domg small p1eces fau·ly well, but should nc•e•· attempt a considerable plate of glas.". The w01·k must be clone on a perfectly lc,·cl table. marble br preference, with a gntter a1·ound it to sa vc Lhl' met·· cury. Spread a sheet, or sheets, of tinfoil. which must be larger _thnn the glass. La.y the foil per­fecUy smooth wtthont ot·cuses. On this pout· pme mercury. and carefully spread it over the foil with a huresCoot. See that the glass is perfectly clean and free from all grouse. On the amalgam place a sheet of smooth paper, and on the paper Jay the glass. ~ow by a !lteady pull draw away the pnper; bY: so domg any dnt on the surface of the mercury will be r emoved, also the film of air. Plucc a weight on ~he plate and leave for some hours. then tilt it on 1ts e~gc for the mercury to dt·ain. There is nlso a chemtcal method, but from .A SunsczunErfs Jcttt·t· I pr!!sun~~ the.abo.''c is lhe one desired; iC not, write agm_n. ~he Unfotl can be procured at anv m ut he­mo.tlqal mstrument maker's; sometimes druggists keep 1t.-O. H. 

. Graph C~mpositlon.-A:uon ~CRtBE~DI (Casllc­JOim).-Soak two ounces of best tlnn Russum ~lttc in four ounces of cold watct· for twel \"O hours then put O\"Cr a gentle fire, and when melted add. eight ou~ccs ~f common glycerine and five drops of cur­bobc ncul as a. prcser,•ative. Paris whiting must now ~c a_dued until the mixture is of the consistency of tlucki~h cream. Th~~o~1ghly mix nn<l set in i~ shallow tm tray !o set. 1 hts preparation nt nst not be allowed to bot~ wl.ten on the fire. I bavo othc1• formulus, but l~IS 1s the most simple o.nd rite ~hkCApest. For mk, purchase o. bottle of aniline m Cl·om .any 1:ubbcr s tamp maker, or, for hom<'­mude nrttcl~. dissolve a penny packet of Judson's purple dye m two tablespoonfuls of hot w atcr.­H. L. B. 
Mo.g~.zlnea for Decorators.-1\I. T. c. c. (Bel· fast).- The Journal of llccorutive Art" price -d monthly (postngc ,ttl.), is the decorator 's pn lCl' a~Hi f~ll of useful designs and information. 'llbc 'pnb-hshcrs brought out a Christmas number · Is. Gd., post free. which shows bow t • )~'100 

ra~e a. drawing.roor.n from. start to fini~h t ~;~ fo1 w~1ch purpose. 1t con tinned a coloured 'plate nnd. etgb~~en full-~~~~~d stencil designs reudy for cutting. [ he pubbsbmg offices are at 1· Sl ~ Street, 1\Ianchester. Order through ;ny 0~,~~ agent.-H. L. B. 
Cleaning Sllver·Plated Goods w (Gantolt). -Get SOII)e carbonate of nn~o ~lTJ.m some hartsho~ shanngs. and dissolve in the"~:o.t~~ us,ed for washmg the silver-plu.ted articles 'fl · w ill remove newly-Cormed black stnins. •ro ~em 115 

those old black marks mentioned in your let~;~ 

I 
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powder up a little of the carbonate of ammonia, and m ix with some pinto powder: make the whole into a pnstc, and rub it on the stain until iL has hcen re­moved. You might try a little or tirookc's 1\lonk~y Brand Soap. it is an excellent thing to remo,·c stains from metal nrticles.-G. E. D. 
Spirit-Level Tubes. - D. J. (OidluL?n).- The knowledge of how to choose and fix n spir·it-lc,·el tube may be useful to others besides thl.l qucrist. These tubes arc of glass, unclm·c made by drawing­out when hot in the glass-blowct·'s blowpipe flume glass tubes of a suitable size; u. tube becomes sltlnller nnd smnllcr us dt·o.wn out. but. with enrc. does not oense to be a tube. though when twisted hot, or broken cold. nnd placed for u. molllcnt in the tlame, the small tube exis ting nt the thin llOint is easily scaled up. 'l'hese tubes m·e not s traight. though their ct·ookcdness is so little as hardly to Le seen ; the tnost crooked of them for· m the tui.Jcs known to wot•kmcn ns quick, because the .bubble quickly corucs to the hi~hcst portion of the tube; if, tbcrcfot·c. quickness or nto,·omcut is desired. Jet D. J . (Oiflhcnn) get n crooked tube. Now, if he con­sidei-s fot· tt moment, he will see thnt·in fixin~ the rounding side must be uppermost, as in .b'ig. :!. A tu be like Fig. 1 would be q uitc useless, as the bubble would divide into two portions, as shown, and no indication be possible: but let the tube be turn eel O\'CI' in its receptacle, nod be placed as in Fig-. 2. the bubble comes to the t•entre with gr·eat prompti· tude.~Thcse sketches, which are e:'l.aggernted in ordc1· to appeal more st.rongly to the eye, will g i\·e some idct~ of how to choo:.c tL tube. remind in~; ourseh·es, bowc,·er, that for the sake of accurncy, a. tube nearest strni~ht i s best: further, n. tube which is quite stmi~ht fo1· a. portion of its length. and cnn·es otr towards one cnu, is very undcsi1·able; of com·sc. if thu tubes could be uniformly lnrgcr in the centre. n::; if formed on n lllt·nctl mode I. no ct~.re would be necessary in mounting, as in l<'ig. :J. 

Pig. 2. 

:ng. 3. 
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Spint-Level Tubes. .Fig. I .-Glass Tube wrongly 
set. curvature exaggerated. Fig. 2.- Glass Tube rightly set, curvature exagger ated. 
Fig. 3.-Tube t hat might be placed a ny p or­tion u pwar ds. Fig. 4.-Scr ews 1n Benc.h to adjust Level ; need not be level at fir st, can 
be brought level by t r ial an d rever sal of level. 

HowcYcr placed in the body of the lc,·cl. the highest point of the t nbe must nltnos t ino\·itahly be in or nca1· the middle of the top interior surface : but this condition nc,·er obtains, and I o attain it would cause neecllcss expense. It is ulso d csirnl>lc that a tube, when set in its place. should gh·c similar indi· cations when rc•erscd. ns in Fig. 3. although the ~m­face is nor lc\·e l; t.his cannot be unless the ourvo.tut·e of the tube is uniform, and is uniforrnlv set in its socket. The boul{ht levels arc set on b. tin' foil film which makes the bubble more easily seen ; if D . . 1: ancl others cannot mount so. obtain some plas ter of Paris and n little powdered blue; m Loo;; drr. OI'Cl 'ic mix: P.laster wilh water nnd blno ink; quickly set conYex: s tde upwards, so thut the bubble re,•ct·scs equally nt tL sli~bt inclination. This adjustable inclination is easily obtained by inserting in the bench 1 wo wood screw~ for n portion of their length. us in Fi". 4. :Uy tlus means, trying and l'CYCt-sing the bubble ought to occupy simiJar positions us regards distance ft·om the ccntt·e; then adjusting the screws un t il the bubble rests in the same plncc when reversed the centre cun be marked. I need scarcely remind D. J., or any other render, that lonl:{ before this hn!l !Jcen accomplished the plnster wtll hn,·c set: bu~ tt .does not. mutte r, a sharp trrinl{ plane will adJust 1t by plamng the under side better than nn:v finl{ers could u.djnst the tube: and if the tube hu'a been deeply bedtlcd, as it should be, the block con­tain in~ i t. can be m uric parnllcl after the under sur­face is adjus ted. I<inuUy. I flnd it uscfnl to hnvc a !evcl12 or 18 in. long. because it is easy to es timate 1f rou know the length of your lc't'CI nntl the lcng~h of the wori>:-StLy, n. 12-in. level sidchoat·cl for lnstuncc. 8 !t. long; level t•cqu iL·cs to bring ~he b~bble to its centre ! in. unde1· ono end, it 1s .obvious th.at 1 in. umlcr one end of Lhe sidebou1·d w1U be reqw1·ed to level it.-B • .A. B. 

[Work-April5, 1890. 

Bookbln~lng Artlcles.-P. D. (Wc.9tmorc-lmul). - All the art~elcs necessary for bookbinding whether amateur or professional, mar be purchased from ::\Tessrs. George H.oyle &. Son. G, Lo\'cll's Court, P aternoster How, London, E.U. I should addse P. B. to write to tltcm for their list aud make n. s<:lcct iot:t. Uut ns he is O!lly an amateur, I may give lum.an tdCA of whnt tll'ltdcs he really t·cqltircs: u. scwmg pr·ess or •· bench," us it is co.llcd in the wot·k­s ltop, costing about !Os.: half a dozen keys, costiug :!s. : needles and thread ; a lying press. w itli rnnnct·s !>U one _side for cutting~ u plough.and knife, a pt·~ss pm, oostmg from ·!Os. to 50s. ; prcssmg boards, cuttmg boards, and backmg boards, assorted sizes­not less tl~nn 20s. wor~h w ill be I'CCJ Uired : a hammer, 9s. ; u. klllf_e Cot· cutting and parmg, tid. ; n kuock­~ng-cl~wn ll'On .. about 3s. Gd. ;, a marbling trough, .JS. , \\'ttb mnrblmg combs costmg from 7s. tid. each; nmrbliug colonrs fr·om 35. 6d. per lb. '!'he re will also be rcqnired bumishcrs, a tooth agntc. a fl at agate. n. blood-stone or iron-stone, cost about 20s. ; a l{l~tc pot. nncl brush, .Js .• Gd. ; gold-knife and cus~ton, With drawer. costmg 10s.: a gas-stove. cosung t\bout tO.~. or 50s. Then the 1\nishing tools: sets !>f hnndl.e lcttet·s, ranging frou\ lOs. to 50s., nC· cordmg to stzo and style; omumcnts of ull kinds: SJH'igs. cornct·s, ccntt·cs, lines, rolls, pullets, tail· pieces- I he cheapest piece being about 3s. Gd .. while l:iOme. willrnn as high us :!5s. ll~sides t hcsc th!ngs, bodkins. folders, compasses. sct$Sot·s, and <tmtc a host of otbct· things, that ca.n only b~ added us the necessity for them presents itself. 'l'lteL'e is, after nil these thin~ ha\e been procut·cd. the material to he prodded. such as leather. cloUt, paper, straw­board and nlillbOILrd, glue, gold, etc., in the selec­tion of which I shall be most happy to nssist in whatcYcr way I can. In the meantime, if P. ll. writes to the address gi \'On for the lis t, he will find it a great help. l\1u.ny of the articles he could easily make for hiu1sclf. if he is hanch- with cnr­pc tllers' tools. If he should think of ttHtkin~ uny of them. I will be bnp\1.1' to give him sketches and instructions to guide tim.-U. (.;. . 
Dulcim e1· Articles.-Dt.:t.cr~IER (Lonclon. TJT.). - Before this meets your ere. rou will have noticed that these papc1-s m·c continued. lt is impossible. ha \'ing re~:ru rd to the rccpli l'l!tnents of •e•·y nt:ttly t huusnncls ol' rcadct·s, to conr inue any one subjcd in consecnt i\·c weekly uumbe1·s of \\"uRK. Each !:,Ub::criber wants his or her subject broug-ht for­ward.- J~ D. 
L eather Lace Macbines.-G. L. (Gainsilol'o').-1 am not uequuinleu wit h. not· can I learn about, nuy lltnchinc which would bl.l likely to lJc more uscl'ttl for rout· plll·pose thnn the one rou name. You cl•l not say wlmL the laces tli'C f01·, uor the quantity yon wunl 1.0 produce, RO lltuL I lllll not able lo :uh' i8e you as fully ns l mi~ht othe t·wisc. The mo;,t suitable tool I eau suggest is n. knifc.-lJ . ..:\. 
S t aining .- E. J. (Let/ lt).-Your first !ell er wa'> replied to in due course, and lonl! ct·c this appear;; ron will IHH·e seen the ans wer to it. I nm sonr 1 o hent· you n1·e nt a stands till brc:wsc rou ha ,.c not ~oe~:n rour forme•· inquilT replied to. but it is reall~· quite impossible for amm·c•-s to letters to be pub· li3hcd dtrcclly, oven thou!£h thcr mny he written a t once. Yon will ea"ily undct·stund that the mn)!n­;dnc must be printed SOitiC t imC in Ulh'UIICC, and ! :llll s ure n[tm·rhis hint you willttot thin!;: rou huro been neglected.-D . .A. 
Gas Bu.rner s and Electric Lamps.-CtlrtO:.IOS (Bri:r:lon 1/ill) . -(1) I cunnot gi\-c yon the ('anclle ]lowers of :Umy's gns burners, fl'Om No. 1 to ~:o. tl r especth·ely. Pcrhups some one of our col'l'cspon· dents can furnish CIIRO:'IIOS with the desired in· fot·mat ion. 1 :::hould thiuk, however. that no dcti· nite rep!}· could be given, unless one knows the pressure and qualit.y of gas to be consumed in the rc;;pecth·c bnrucrs. (2) Your second question also will not command an exact reply, since the bnlter

1
,· power needed to light up an incandescent lnmp wi I depenclupon the resistance of the cm·bon filament, nntl the necessary voltage to o,·eroomo that resist· ancc. A 12-,·olt 5 c.p. Swan lamp will require a ltnttcry of {j qua~·t Bunsen cells, 1\l'l'tl.nl{ccl in sel'ie;:;. This would be the best kind of lomp to use with this baltct·y. (3) As you want to lil{ht up s ix of these lamps with qunrt Dunseus. rou will hn'\C to use :lti cells, arl'llnged in series, tho lamps also bcin~ in sel'ies. If the lamps are arrn.n~cd in pnrallcl. less cells will be required; but in this casr the. baltCtT will soon rnn down, because it will lul\·c to furuisb a. largc1· ,-olume of current.­G. E. 11. 

Storag e Battery.-COTTINGJIAll( (.H11Z1).- If tho red lead paste hus been pressed well into the per·­forations of the plates, it is just probable that. the en use of pcelinJ.C off is rlue to n. too rapid chtLrg:e or discharge or the hallerr. 'l'he plates ;shoulcl, be grulluully "formed '' by repeato<l and . Ulcrcasmt: clmrgcs and d ischnr!JCS. not too ra ptcl at tlt·sr. Four cells ofttny size above six square inches of plu!O surr'aoc will light up u. :!! c.p. lamp. rangi t:tg m \"Oltnge from 5 to 8 ,·oHs, but not thoso havmg u ,·oltuge of ovc1· S volts. You must choose the voltage of lhe lamp to suit the battery. An 8-volt lnmp is most suitable to a -1-celled stora~e bnltery. Your bnt tcry, when fully charged, sltoulcl lig-ht up nn g.,·olt 5 c.p. lump fot· sL\': bou1-s.-G. Jo~. B. 
D ecorn.tlve Prooess.- J. S. (Bristol).-I'am not nwnre who the ng-ont for the pr ocess to which yOt: rofCl· is. It seems 10 hU\'e disnppeared nltogrthcr. An nttrmpt was made to float u. company to wor~ it, but, I believe, without success, as shareholders money, I am informed, was returned.-D. D. 
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Piano Small Work.-Aspm ,L'\T (GltM(7owl .- j 
The bnWI are mude in let_ll{th~. nnd W!>l'kl"ol com· 
plcte, then they nre cut wHit tL s uu\11 mrcultu· ~aw 
to t.be size r equired, nud the holes dt·1lletl t~Uor· 
wards. Of cow·se. to do thi::~, you would 1:cqutre u. 
small lathe fitted up to snw nnc! bore wtth: you 
would also require u. lllll!ll~ter I'Uil_for tho hut.Ls. to 
fit in ; tho metal of the ratl 1s cut wtlh n whe~l. wnh 
a cutting edge. .The . cloth ~tsed . for bush mg ,t ho 
butts is of a spectal kU1d, bcm~ stlky on one stdc. 
For bushing. 1t is cut into ~tnps the size of tho 
hole und the ends nrc cut pomtcd; then put 11 little 
glue' on your finger and thumb, und rpll the cnc!s ~o 
a. fine point, lllld leave to dry. '\<\hen d t·y 1t 1s 
thrcadctl through t~e butt, n.nd a touch of gll!e or 
shoemaker 's pnste 1s pnt on the J?Ul't thnL 1s to 
rcmaiu in the bntt. and the cloth ts cu t o lf len~l 
""itb 1 be sides. 'fben the holes are broached to fit 
the centre wire. TJ'!e cut !m· the vellnm to. fit in 
the levers is made wtth a c1rcular saw , bnt If fOll 
will examine a lever, rou, will see thut there 1s a 
small cut across it; thiS gwes freedom for the cut 
where the vcllnm goes to open. 'l'llc levers ur·c 
made in len~ths of wood, wot•kt:d 'Yith pl.anes ~o 
the size reqmred, and the vellum 1:' stze~ With tlun 
~luc. and hung up to dry, then cut !n s tripS, und Jll!t 
to to the stLW·cuts or the levers. '1 hen the wood 1s 
mode damp with o. sponge and cleat· water, uncl 
norrow plates of iron,mncle w orm, are placed on O\'Cl' 
the hinge, with pressure from small hand·screws : 
t his sends steam tlu·ough the pores of the wood, 
and softens the glue on the vellum. I do not know 
where ron get your smullwork in L ondon. Try 
\. A. Hnllpike, 213, Mare Street. H uckMy, Lon~on, 
E .. tor cheap and good sm1~1l work,. then constclcr 
whether it is worth your wlulc nmkmg yont• own. 
Small goods. such a s vellnm, bushiug cloth, ot· 
leather, he would send by post.- '1'. E. 

Repllirs to Piano.- G. R. (Jlfallchcslcl').-It is 
very gratifying to nil concemcd in the prolln<'tion 
ot WORK to rend such praise as youra. ns it. ,;tiruu. 
lntcs us to further endCllvour to 111cet the w1shcs or' 
our numerous s ubscribers. '!'hunks for introducin~ it 
to your friends: You ,,;n tlnd on exnm.ining the bent 
sides ot ronr p1nno that the glue hns ~~''en wuy, und 
J:!UIIcd the bolts in the manner described by you. 
To remedy this you "ill need to slacken the stl'in!-(s 
with 11 tuning hammer where they are ntlachctl tu 
the bent s ides , and if necessary take otl' the pins. 
Now you will have to take out the bolts, and trr to 
make o. good gluing with hot glue to the bmcin~;.; 
ot your bent sides. I t will probably come uwuy 
altogether on the removal of the bolts. as I expect 
these nro all that hold it. If you can get some 
pressure with cramps or hand·screws all the better; 
1f not , w hen nicely fitted into its ori~;innl plac<'. put 
your bolts in temporar ily to hold it m position and 
bore some holes. say u dozen, along both cdt;es of 
your bent side into the brncings for ·1-in. ::\ o. Ul 
screws; and h aving fitted it to your sutisiac tion. 
you can make it wurm and !;!'I ne it down, j>uLling 
your screws and bolts in as qutckly ns possib e; also 
glue blocks in behind the bcut side to uttnch to the 
brucings. B efore pulling your strings ti~ht leave 11 
day or two to dry in a warm room. The cause of 
the soundbonrd bulging is because the bent side. as 
it pulled away, pressed it ngninst the wrest v.tank. 
It yon take out the back of your piano you w11l Hnd 
that the soundboard has been forced away (where 
it is bnlgcd) from the vertical bars crossing the 
soundboanl. You ltnd better run some thin g lue in 
between the bar and souudboard, and pnt some 
l ·in. screws in from the front.-'1'. E. 

Piano Altera.tion.s.-\\-. H. S. (Cric.D').-Tt. i.'l 
our wish to be cout·teons at ull times, and shall 
nlwnys deem it a piCllsure to answer uny question 
submitted to us by our subsct•ibcrs. 'rhanks for the 
pamohlct ron sent, and yonr good wis hes fot· the 
succ·ess of \\'onK. Your square piano must be 1\ 
,·cry oltl one. judging. from the early mcclmuisn\ of 
the action. by the sect ions you sent. It wns !>rob· 
ably made iu the eighteenth century. It wou u bu 
no ad"a.ntnge to extend the souudbont·d, bnt yo11 
may flU the cra.cks up with some dry pine wootlnnrl 
keep it in position by gluing som e strips of liucn 
underneaU1, gluing the cmck::~ at the same time; 
also put a screw or two th rough the bridge into the 
soundbonrd and try to r un thin glue in the opening 
and draw close. I should think the cause of ub· 
scncc of tone is that t he soundbourd hus sunk, 
nnd that the strings hnve no bearing on the 

• bridge of the soundbonrd. You can usccrlnin 
whether this is the cnse by laying n stl'ing clear of 
the pins of the brid~e. and see if it r ust s on t he 
bl'lrlgc when tight; 1f it does not do so, then your 
soumlboo.1·d hns sunk. 'rhis is a very common 
occurrence in old square pia nos, the bo.rs on the 
under s ide of the soundbonrd not being strong 
l'nough to resist the down wo.rd p ressure. uncl often 
they have been strung with hca.,.ier wire t han the 
ori~ino.l to tr y and increase the tone. :Uut he a \'ier 
stringing would have the rc\'CI'SC effect. prc:~sing 
t he sonndboo.rd down. Y ou so.y you arc ingcniontl, 
a nd so, I take it, you h o.ve vlenty of pnticnce, o.ntl 
clon't mind a little trouble. 'fhe only way to im· 
proYe it would be to t o.ke the sountlboard out . and 
put a couple of stouter hars on the unde t· side. 
nmking them a.li ttle ronnd in t heir length, to throw 
the soundboard up.- 'r. E. 

Telephone Tranamitter.- AMATEU!l ELECTRI­
CIAN.-It 1.8 a ver y diiHcult mutter to nd'\'iso AMA-
1'Et.JR ELECTRICI AN ns to the best transmitter. and 
how to construct it, for t ha renson thut truns· 
mitters nnd receivers arc the snbjects of so many 
P&tcnts; and a lthough one may make and use 

,-a patented article for cxperimeutnl purpo!!eS, it 
becomes rather rleky when made tor "actual o.ud 
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continual m~e." " ' hen T wrnto thn nrt icle on I he 
telephone l hacl this facL he'fo11·e uu. und JHirposul)• 
ubstninccl fi'Oill ~oin~ inlo the s nhil'C 'L fnl·thur t hnn 
tbe cxpcrimcntni Hta~e. 11' thu r·ccci \'CI'H wltio:h Y«JII 
h ll \' e lllllClO ILI'O Of t hu JHLLI.Cl'll d(•~cl'iiJutl in I ho 
article r·cfcl'l'cc l to, )'Oil m11st tw Ci\l'('fnl how you 11sc 
them, us they lll'e !iUbstantinllr the Hamc as tho 
instrumc nL u:~eu by the U uit ee l ' l'clephonc Coutpuny, 
who arc the IJI'Opt·ielors of th l' Hell patent-<. Uno of 
the l>est trnnsuliltc1·::. the .. Hlakc." is nl:so owned 
by this company, anti thl!y nre \'Cry jc•ulous o( their 
rights. So lt will be best to ~;i\·u a de:;cl'irlliou of a 
transmillet• whidt does not ll'cspnss on forbielclcu 
gt•otmd. As t\11 trnnsmittcrs nrc simply moditlcu­
tious of Professor J lu;;hcs· "l\1 icrophone •· a lready 
described, if you htl\'C Clllll{ltt thu princ iplu of t 111\t 
instrument I do not think it wo11ld uc t\ very clilll· 
cult mlltLI.ll' for you to devisu zl t rnm;mil tcr which 
would then be your very own. l lm \'c I! X pct·iment c1l 
a ~ood deal in this way. und find thnt tthnost any· 
thjug will transmit speech pro,·itlcd of course you 
ha,·c a halterr to pnulucc the ueccssut-y current 
and a ,haky c·unn~·ct1u11 c!u~c to the h)ll'aker. I low· 
e\·er, I will ;;h·c din•o·ti uu:< for rnukiu..: an t·x~·clleut 
tt·a.n.,ntilt l!l', which 111ar llu u,ctl "ithuut fl!al' of 
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Telephone Transmitter , section - A, W ooden 
Piece: B B, Carbon Rods; C, Carbon Cone; 
D, Head-weight; W W, Wires. 

any tronblc with the tcl~phonc con~pnnics. 'l'wo 
insu·nrncnt>~ of course will he rcqlllrl!rl. t.llltl thu 
elcscriptiou of one applies to the othe,' l', A hlll~ uo.x 
4. in. sqnnt•o hy 1 ~· in. <loop, antl wtt!tout tL,h~ .• IS 
made. 'l'he four s ides arc mntlc o( i.lll. s lull. I he 
bottom. ot·, n'l 1 should sur. ~ront, us lt uc:coutcs I he 
front when the instrumer.H l!l C?Omplc,te_. IS madP. of 
,·erv thin pine about t'• m. thtek. 1111s shoulrl be 
w ell made, nnrl the sides nicely J>?lish~d. A ~mnll 
piece of wood ~ in. thick. shaped l!ke 1- 1~. I . ,~·1th tL 
cut down the centre. nnd of the Stzcs g t ,·en 1.n . the 
figures is also required. 'l'he centre cnt dtnde:l 
it into·, wo pieces. joined at the botto~'· on~r t.hc 
tops. and conlingll~ll'n th.esitlesabout j m.: fi x w1~h 
scre w or pins two little pter.cs of s hcct.brass. shO\\ n 
in Fi~. 3. for the purp_ose o~ soldc!'lng. the con­
necting wires to; two hlllc ptccc:~ of t 111. carbon 
rod with u. hollow fllcu in t he centre or each to tlt 
ti•Yhtly over the brn.ss·co,·cred end s of t he wood 
plece · a hole is also drilled in l ho centre of c~ch 
curbo;1 to pu'i:l o. sC"rew or pin thro!Jgh for fastcmng 
up to the woorl. 'l'he shupe und s1ze or the c.arbons 
ure shown nt l''ig. l!. I prefer to make thc:1c cnrb~ns 
from the rough carbon of the gns.work::~ by brcn~mg 
ott' pieces and patiently filing them ~o the requ1rcd 
size 1uul slmpc. Other tw~ small ptcccs, one~ pro­
vidl!ol with n Jitllo lead we!ght, uru nc~cssary, an~ 
when these nrc made the tnstrumcnt 1s c~mplete. 
These two pieces l\rc made us smnllns pos::~tblc, .nnrl 
conc·shn.pctl like Jfig. 3: in cuch mnkc ~ cu t rt~ht 
rountl in which to imhl!d a sm~ll tlne wtro for tl~~ 

urpOSl' of uttnching o. smnll pteco of lead to serv c 
~ 11 wcil{ht so n!! to ensure n connection between 
the cone!! and the c~rbon ~ods. ~'ig. 4 shows the 
compktc instrument m scctLOn. 'I ho cones r est on 
the carhon t•ucls. nml it is ut tnchc1l to the ~?ox by n 
sin~;le screw l>n~:~sing throuj;th t he front mto the 
s n•ull proj ection shown ut o in 1-'1~;. 1. After 1Lil· is. 
complete u. piece of puste·boa rd with a. small hole in 
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tltP c••ntro nhouL I iu. In rllru1u:t1:r Hllnultl IH; l(luctl 
o\·c·r tlu: fro11L tu dnuc p l)w l'i IJrnt iruoH, "" the: 1 le in 
pine· nlJrutl'll tun 111111'11, 111111 t lu: ""'""' r, r ll1o 
b(wuko:r'H Vllil·•· 11'1111111 l1111 1< IJc: hr·urcl 111 t l11 : t l:•:,.l\·cr 
n lit t lu c:ouruH•:•l. I 11111,. I hut. wi tlc tht· ~•: cl it'"':' i<m.H 
A . K umy Le nhh• 10 u ud<c llirl iiiKlniiiJI•flt c;cmopii'Lo 
a uti c•up1Lhl1! of de,inl( the: \1 urk he l'"'lllirt·H. I prr:­
c;llnte loe: uuclc;I':Hnuclc; tl1uL he will aiHu l'l:qul r•c· call­
hl'll" IO I;OJIII(Iiell: )liHIIYI>lCIII, aru) llmt Ulllll t<lltlel IM< 
lllOll ll tCII Ull 1\ switdt·huaru. UUtct·iururwut i•m ror 
t he IICl'C:!SIIl'}' COIIIICCLIOIHI hu.'l IJCc:n gi \ ' l'll ) h 

.. i;hnj'·'' 1f uuythiuf t:l~c· ill w:uct1:1l I will I;,. (llcuKCrl 
lo he p. I um glru tl11tL you like mr art icle, a nd 
that it has becu 11 help to you.-W. IJ. 

Connecting Time Alarum. - L. 'I'. ((lloxnow' . 
- J•'o llowill!; t hi' idc11 )ll'llSCIIh·cl iu your· Hkctdo, anol 
cnllirt~ the lmttcry A, the hell u. lhe switch H, u11d 
thll ClOCk G, COliiiCCt 11 wire to the t:UriJOII u f A, 1111tl 
lead to one of the binding screws IJII 11: fr·uur the 
other screw !earl a wire to uuu of the stOJl!l n11 s; 
from the pivot of s. lend a wire to the work11 uf tlw 
cloc k, c; from 1 he: ulnr11111 hund on c. lead u wire 
luu:k to battery und couuect to the zinc cl <: rnr;nt. 
'l'hi::~ will culllplctc the circuit whc11 the RI\ itch i::1 
on, nnll the hnncl of the clock makes l'lllttnct with 
the alnrum hand. ::iec nl~o replies to 0:> 1:: 1:'\ N I·:I::D 
(('Ot'Citil'J/) (sec !Jil).{ll 8 1:1, Vol. 1.) uud l HO!II '!'UHNJ::K 
(}Jolt oil) (sco rutt;c li2!1, Vol. 1.).-G. E. B. 

Sealing Ga.ssner Cells. - It. L . (J>lymoulh).­
The composi tion uppcnrs to be tnurine glue, bnt 
Jlitch will tlo ee1uully well for the purpose. tihoe­
lltnkcrs' wux wtll nlso scn·c l1S a s llh:!t itlllc, or u 
r11ixturl! of res in and becswux melted and J•ourcd 
onthu top o( the cell.- (; . Jo:. H. 

Electric L ight Insta.llatlon.-~1:'>10 (lrclaud) . 
'l'hi:1 COITCSpOlll)cnt wishC:! tO li~ht IIJl hi:! hOIL'>e 
with ekdric light, cmpluyinj; fl'um 8 to JO iucnn· 
1lcsccut li~ht !>, ot lli c.p. each, feLl with cti!Tt!nt from 
uccuutulttt<>rs. charged by clay with cu t•r(•nt front a 
dyuamo llrh'cn hy 1~ h.p. c u"inc. As his require· 
IIICIIlS lll'l' prohnbly ll lr)ie I'C(Jl'eSentnti\•e Of Others, 
l nnswc1· the quest inn:; in dc~uil. {IJ The requi re­
ment.; for cnrrent ure ten JG c.p. lamps. Supposing 
thc:~c to be 18·\'0it )1\lllJii!, tukint; O·S 1\JIIpcre, Of C1lr· 
t·cnt cuch lamp, u·s umrtcrc:l x lU lumps= 8 amperes, 
aud ~ amp~rcs x 4~ , ·olt!l = 301 watts of cm-re nt. 
As Hli watts of electric current equal 1 h.p. of 
energy. we shull get nwplc power out ot thu engine, 
c1·en i r we allow ;,o per cent. loss for puwct· con­
~umt•tl in con , ·er,; ion, resistance of wires, friction. 
t•tc. This pOWCI' \\'llll ld UO most CCOnOill iCully em­
lliOyed if used llircl' t, without the intcn·ontion of 
tceCIIIIIIII:ttOI'S. (:?) . \S UCCili11UIUlOI'S CllnllOt be ex­
peeled to yield more thun :50 pc1· ccnL ot the power 
employed in char:~:in~ them. you '.\'Onld h~ve to 
chlll'gC them for IIIIIC hours to geL SIX hours work 
out of t hem in rcturu. (3) As we are 11bout to use 48-
volt lurnp;;, we shnll need a pressure of at least 50 
volt~. und this cun be supplied by25cclls, nrm11gctl in 
scric::~. since t'a<"h cell hus un r-;.:-.1. F. of :! \'Oit::~. As 
thl'3C cells will ha\'C to yield 8 amperes of cnrren t 
rot· six hour, (cqunl to .Jl:i a111 pcrc !tout'S of current). 
and 1 squnrc fooL of positi\·e plulc will. c;mlr lie!tl 
li amperes of current, w e shull need pos ll"'.o plates 
cxpo;;ing at lc~S! !I SQl~arc feet ~f surrucc, s m ce. tbc 
plates will be InJured 1f flllly discharged l!nch tllne. 
t'hc cost of each cell (D. and U. type) will l>c about 

Ul:1. per cell. ot·a total of £2'! Jo-;;. for nccumulutors. 
(~ J Anr guou typu of ring dymuno: such as the 
Uranuue ::iimplex, or l\l a nchestcr, w1ll ser \·e yollr 
purpose.' It m ust yield 8 amperes of current. nt a 
pressure of aL lcust G:.!'6 ,·olts. if the nccumulatot· 
c:l.'lls nre to be ehur~cd in series. s ince the charging 
c urrenL m ust ul ways hD.\'e 11 surplus \'oltagc over tha t 
of the combined E.M. Jo' . of the uceumulat{)r cells, to 
prevent injur ious rC\'et'Sill of current . The dynamo 
would liU\'e to be driven at a s peed of from 1,500 to 
1.800 rc,·olut ions pet• minute. :i\Ir. S . .lL. Bot tone. 
elcctricul engineer. (.;arshulton, Surrey, wtll supply 
yon with snch a machine for about£15. (5) I cannot 
exactly tell you wlmt wires you will n~ctl. '!'pi:! 
can only be determined by personully m spec tmg 
tho prclllises, eng ine. etc. '!'he size o~ main contluct­
ing cable will depend upon the d1st~nco of the 
dynnmo (rom the uccumulntors, and of thes~ from 
the house. Anything under tlfty yards w1ll be 
scn·ed with a cnble of seven stranded No. 20 B. \ V.G. 
copper wire. .Brnncb wires mar be of No. 20 double 
couon-covered copper wire. I n addition to the 
wires you will need 1 m ain switc~·board between 
the dynamo and aecumulators (thls will cost about 
£ l ) ; 10 s mall switches. at ls. each; 10 lunlp;holdcrs, 
nt Is. ea ch : 10 brackets, or penda!ltB, co:ltmg b·om 
; s. tJd. cnch, or n pwa rds. nccordmg to stylo and 
11uish · untl a few lengths of safety fuse wtre, at 
about' :!s. per lb. Lumps will cost 48s. per dozen. 
(Gl Tho abO\'C·III\mcd ~eutlemnn Clln supply all that 
is necessary. i t rcquit·cd.-G. E. B. 

Model Telegrapb,- C. J . G. C. (Briolltolt).-This 
subjt:ct may be trc1.ttctl a little time heuce.-G. E. B. 

.. LAthes And Turnlnc."-C. J . G. C. (Brlohton). 
- lf you will kindl )' r efer ngnin to the notit:o oC thlS 
book on paj;tc 4-13, Vol. I ., you will sco that it Is not 
published br tho London Lt\the and 'fool Company, 
bnt by Messrs. E. & 1-,. Spon. Jl!5, ~trnnd, \V.c. '!'he 
company pul:!lisll tbe littlo palliJJhlet mentioned in. 
tbll snme uot.lce.- G. E. :U. 

Elutio Wheel.- J . S. (Brislf!l). - 1 aJ!l "cry 
sorry to say I can a trord yon no 1\S'ill:ltancc \nth I hLS. 
If it is still made, pcrhnps some of our rcnclcrs 9an 
obUge with name and ndtlress of maker, buL I lhmk 
i t very likely if you w ct·e to inquire <?f som l? of the 
travellers who call on you, you w1gllt elicit the 
dosirud informution.- D. lJ. 

Canada Balaam Cement.-E. H. N. (Ilioh­
bur11).-'l'ho bottles m entioned on pago 503. 'Vol. 1., ot 
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WORK can be procured from any of the. lending 
opticians in London or the pro\·inces. nnd 1t woulcl 
t herefore be invidious to mention uny one in P.ur­
tlculo.r. In reply to the second ptnt.ofyourqueslt!'n, 
I hn \'e tried mo.ny cements fot· the pmpo!:<c of rcstst­
i n~ t he action of glycerine and SI?irit, and tin~L th.o.t 
for glycerine, gold size, or. a solnllon or pure. l.ndm­
r ubber in wood nnphthn, IS the best. For s vmt the 
)utter is about the only safe. c~ment, and en.·~ ~hnt 
is not vcry rcliablt>. I find tt 1s best to use RIJI!'IL ~ 
little as possible, on the princ iple tho.t prc ,·entton l.i 
bet tcr than cure.- A. '1'. S. 

Smoky Chlmney.- F. W. B. (Lanra.9lti1·c).-Tf it 
were po!;Sible !or 1ne to tell you how tu cure the 
abo\'e I should ut once confer o. ulol'ls ing" on hull­
drccls 'or people. There o.ro so many thin~!:! _.to be 
considered, for im,uutce :- 1st. \V!'s the chunncy 
properly cored 01· swept when bmlt1 2nd. l s the 
opca ing between the g-rate ond fircplnc:t•, or the 
throat, or that portion of tine dit:ec_tly uuo,·c the 
gmtc, too lnrge, aurl tht'rcforeudrmtttug 1110rc frcs!• 
uir than is wnrmed I 3rd. Uoes the llue c.:ommum­
cnto with nnother 11ue1 4th. I s the li•·~ )Jropc1·ly 
supplied with fres~ n,ir1 bll.•. Is ~h~ c huntwy s t~r­
rounded by high burldtnf,'S. llllls, chits, l'lc., or btult 
o.gninst n gable end or other wall highm· t.hun the 
chimney itself I Qth. Cun yo~ see tl~e sky when 
you look up the chtmncr l I w11l now g1 \'C you some 
methods that I hn,·e seen adopted, wllich htlve to u. 
great extent had the desired result. I think the 
simplest way of doing so will be to conside r n il the 
above questions npplr to r,our case: 1s t. Have !he 
c h imney properly swept with the \' JCW of s·cmonng 
o.ny obstruction, nnd not only soot. 2nd. Put a 
boo.rd or a piece or ?.inc at'ross the tlt·eplnce, so as 
to reduce the opening. Uf course this may ue us 
ornamental as you wi :>h. I n ono slight ca se, I rc­
membel' u. deep ~alunce to the mnntelbourd got 
over the ditliculty, nod in another ins tance (ns in 
y ours) where the flrc was onlr occa~ionully lit, a 
]urge sheet of newspape r lighted and thrust up the 
chimney before lighUng the Hre to warm the nccu­
mulated cold air met the case. 3rd. Close the open­
in!{ ot the other fireplace if not in use. ·llh .• \ s mall 
hole throu11h the wall at the le\'el of or untlct· the 
tloor. opcmng out just o.bo ,·o the hctu·tb, and ad­
lllitting fresh air from outside, behind, or nt the 
side o( the grate, w ould give this; but both the in­
t el'llul and external openings should be covered 
with o. ~;rating. Another but \'CIT unplcttsant 
r emedy is to leave the room door slightly njur. A 
b rick c ut out of lhe chimnor o.bo,·c the roof in the 
most sheltered J?O:lition will &OIIlCtirnes quicken the 
draught. 5th. l'his is gencmlly the cause of what 
we cull a. blow-down. nnd the only reliable way I 
kuow of is to fix n. tnll-boy or blo w-tluwn cowl in 
J.!lnce of chimney pot. I ha vc u,cd H. lJoylc nu cl 
Son's cowls with success in sc,·cral CIVW>::~ of this 
d escl'iption. Gth. A siluple zinc or galn\lliecd iron 
pot wllh two c l~ows. just s utliciently bent to Jli'C· 
vent you seeing the Bky when yon look UIJ the tlue 
(the area of the inside of Lhe pot s houlcl rtot on uny 
account belargerthun thtLtor the lluc). might get O\·er 
this trouble. I must also state thnt I ha ,.o known 
cases where mos t of the o.bo,·c methods ha ,.e ruilecl. 
There arc more elaborate ways of cudca.,•onring to 
get over this proulcm. but a s you nsk for sou1cthiu,; 
you can do yourself I hove they will u•cct lout· 
views.-E. D. 

Veneer Purchasing .- N oncE (Canliffl. - ''"ri to 
to the following Jiruts, who will q uote you fo•· nil 
kimls of Yenect·s :- J. \\"s·ight, 51, Urcut Eastr•m 
l:iLJ·cct, E.C.; .A. Farmer, 4!!. Austin l:itrect. !::iluwc­
ditch; \V. and J. R . Hunter, Ne w Hclhual Green 
Houd, K; :\fuple & Co., tl'oltenham Court Hond, W.; 
or A. J. Hall, Barrint;lon Houd, Brixtun. !:>. \V. 
H n\'O you t ried 1\le~srs. Sessions & Sous, timbe r 
mc1·cbnuts, C.:arditn-A. J. H. 

Turne d Artlcle s .-S. S. (TJ'-almcr). - Yon cnn 
enslly obtnin the turned pnt·ts fut· uuy piece of funli­
turc you may wish to mnl<efront nny ea hi ne t nwker. 
l t will not cost you more than if you w eut to n. 
wholesule house, and you w11l be able to get cxnct ly 
whnt you want. I t seems nlmost a vity, though, 
nut to get a lathe of yon r own. or to club with other 
1\IIIO.teurs in your ne ighbourhood to purchnse ouc 
for general use. The best wuocl for turned pnrts 
de pends entirely on c ircumstanees.- lJ . .A. 

Overmante L - F. D. (S(I/isln£1'1/). - Severn! 
dcs igus fo1· these ha\·e already been given, bnt 
thou~;h none of them seem exactly whnt you wunt, 
you ought to experience no insuperable ditliculty in 
gott ing up one to suit yourself if rou will cnrcfully 
xtudr the hints nnd Instruction:~ whic h hM·e up­
penrcd . As some idea of the mode of rs·ocedure 
the following remnrk~ will he of assistance to you. 
}~irst make your bnc k framing. 'l'o I his f1·om be­
hind sct·cw the side she! \ 'CS, which should eit he •· be 
supported on bmckcts or turn eel columns ttt I he 
front corner~:~. Glnd to hca1· you found the cons truc­
tion ot your to.ble so interest in~;, and your success 
ought to be un enconrugcmeuL to othc1· atnutem·s.­
D. A . 

China. and Glass R tveting .-CAnor.us (Yorlc). 
-An nrticle on the ubovc s ubject np)Jl'arcd in No. 53 
ot \\' ORK. You wunlrl Jlrohtt l>ly be ublc to ~;et the 
ncccssa1·y tools, etc., 1 ht·ough ttny gootl tool shop in 
your city. If not, write to !\l~lhuish &. ~on, J<'eucr 
Lane, London, E.C., who will .no doubt be able to 
supply you.-U. A.. 

Poltsbing.-F. P . (Loncl011).-lt you will kinclly 
rere1· to the .. Shop •· colnr1111s in our hack unmbcrs, 
you will llnd thut most or yum· ques t ions htwe been 
o.uticipnt~:d by other rentlc t·s und duly nns werccl. 
'Vitlrout knowiug somet hing auout your mode or 
w orking it is imvossiblc to a ssign the eonect reason 

SHOP, ETC. 

for ronr work going dull. If. you will le~ me kn!'w 
precisely how you hnve pohshcd tmythmg whsch 
hns not kept its brillinnc~· I mny be o ble to help 
r,ou. I do not understand your inquil·y uuout 
· glaziulo!' of the polish." lly "glazing" you mny 

intc ncl the tcchHical expression, but from the rest 
of your letlc r I am inclined 10 thin k you mean 
mthe r to nsk how to get the brilliunt gloss seen on 
a w ell Ic~rench polished s urfnce. Tbis is got by 
usin~ the s pir·it rub_ber. .. Glaze" !s simply r!tblJed 
or \' nt·nis hctl on. 1'\o doubt the articles on pohshmg 
will h e of more assistance than nny of the alrcncly 
puhli!lhCtl htLIIdbooks, none of which we cure to re­
corlllll<'lld.-lJ. A.. 

Glass -Burning Kiln.- YnnF..-The kiln I had 
for l.Jut·ninl{ ~;lass wns one of 'l'homJ'~on·s patent gus 
kilns. I t cons isted of n tire-brick chamber 01Jen ttt 
one end. but shut in with ii'On doors, and o. s mall 
trolley wns run into this chnmu~r. upon which the 
f.:l l\!is wns In id ; a series of Bunsen gas jets on the 
1 wo sides of the kiln playctl O\'e r the under sid.c oC 
the top of the brick chn.111 bt'r. nnd mnde U1c brtcks 
red hot, and the heat was 1 hen detlectccl 011 to the 
glass , nnd soon turned it I o a ul'ig ht red heat. 'l'wo 
peep-holes were t>lt•ccd in the iron doors. so thnt 
you cou ld wnt eh the ~-:"lass. antl know whe n to turn 
off the gus. These kilns arc rttther expensive, the 
smallest one costing,! bclie\'c, nLout£30. Small terru· 
cot tu mulllcs, capnble of turning n. s mall q unntity oC 
glass at n. time. can be b~ught of Lcchcrti~r. lJarbo 
anrl Co., Hcl:{ent Street.. '1 hcsc nr.e hcntcd w1lh coke. 
und nre compnl'llti\·ely m cxpens•,·e. If only a small 
quantity of f.:'luss is required to be burnt nt u. time , 
it would ue both a sa\"ing of trouhle nnd expense to 
send it to n. professional kiln man. The charge is 
onh· between 411. rtnd 6d. n foot fo s· tlring.-1<'. l\I. 

Glass Kiln.- J. J. D. (lJOit1'11ciii011tlz).-A kiln 
coulcl bP. constructed of b1·ick with flues. heate d 
fro111 below, and the iron box to contuin the glass 
w ould be plt\CC\d in the bl'ick OYen but with spuce nt 
sitll·s. to)l. an cl btu:k to allow 1 he tiamcs to plnr 
uruuncl the uox. 'l'hc front of the muflle (us the 
iron box is termed) would consist of a mo\·able iron 
door with u. pee p-hole in it to wntch how the gl ttss 
is gctt in~ o n. It would clepenrl upon how much of 
the work rou could do you1·sclf in the way of laying 
bt·iL· l's nnrl settin£{ the 111utf1e ns to its cost. but by 
inquil'ing of n. kilnman, s uc h as 'l'n.mcs. 78, High 
Sts·ect , Cttmde n T own. some ideo. of total cost c ould 
be nsccrtnincd . Doulton's sell term-cottt\ mutllcs 
which nro better for firin g delicute work in thnn 
iron nnrl cnn be fired to a mu en hi~ her temperature. 
nml these would require setting in brick w ork us 
aho\'e. Lcchcrticr. Dnrbc & C.:o .. Hegent. Street. 
sell s mnll Jllll'l;thlc IRrTa cotltt rnultles wl1ich clo not 
rcquil·e setting in brick w ork. but these do not holrl 
, .CIT much nt tl 1imc. If muc h work ha.s to be firc(l 
it \VOttl<l uc c heaper to buil<l n. kiln. Thompsnn·s 
!{aS kilns ar c n rv ndmirnhlc for Jiring glass. (l:ice 
ans wer to Yt'l'll~ 1ibo\'c.)-l<'. 1\f. 

Ele mentary Tool Boolt, - A Gnowt:oo~r. F.:-.­
Tll l"i'•L\~T. - The book rou should bur is " Cnttin~; 
T ools \\'o1·kcd by Huml nnll :.\lac hine." by H. Jl. 
S mith (3s. U<l.), pub lis hed by <.:ussell & Company. ­
!<'. J. l'. 

Future Subjects . - H. n. (,lfanchrstcr).-The 
subjt•ct you rnent io n will be fullr treat eel in \Yow~ 
ns soon ns some or the pt·cscuL pnpcr·s nrc cor!•· 
pletccl. Frolll time to t ime funher supplements w11l 
be gh·en.- Eu. 

Carpcnte riog. - E. C. R. (Stoke Jlisho:p. 11CCU' 
Bristoll.- l 'apt•rs on do,·etni ling {i.t' .. JOinliu~ 
wou!llnre iu IH'CIIIU·at ion, ns well us some on snsh· 
mnkin~. for 1 his Yolume.-Eu. 

Photo g r a ph le Appliances. - Co:'\ST.\:-.T n r. \111-:tt (.')OIIICI'.~ftl will be u b)C 10 procure Hll he 
r cq u in·<; l'rom 1110"t a ppn rat us nutnufacturc t·!l, or 
from llellt'Y Pnrk. 1. Ot·chut·cl Huilcliugs . .Acton 
S t•·cet. Kin~;sluncl Hoacl, Lomlon, K. whoad,·c•·tises 
to supply any parts of IJhOLO!;t'Hphictl)llJuratus.-E. U. 

IlL- Q UESTIONS SUn:\IITTEO TO COHHESPONDF.NTS . 

Flux for Solder.- H. J. (JJI'I'stol) writes:-" Jf 
BLOWt•u·~; (Sl'C page i:r.!, Y ol. 1. ) fi!Jcls he ennnot 
s ucceed in mnkin~ n flux fot· solclenng by the use 
of bomx. the Si iCiplest n.ncl best. \\'llY O[ ~Cl tin~; ~Ut 
of the clilllc ulty is to pm·chnsc a bottle of soldcrtn~; 
fluitl prCIIIli'Ccl cspecinlly fot· s il\·ct'Sinil hs, which he 
cnn obtatn of H. I saac, 32, Trinity Street, Leeds, ut 
6cl. pet· bot tic.'' 

Varnish for Pipes. - C. W. B. (Plymouth) 
n.o;ks :- " \Vill any one kindly inform me of the 
most nppi'O\'Crl Yarn ish for rncc•·sehnnm • wnshe<l 
clny pipes-ulso for· torrified '- and the method of 
procedure 1'' 

V.- DRIEF ACKXOWLEDG~fEXTS. 
Qnc•tion61tnrc llccn r<'ct·h···cl frcqcc tlccs fulluw1n!l rorrc•r,nn­

clt: ntfl.r\llll uu@wcr,. uuly nwrtJt ti J•at't' 1n Sunt•, us•on wlut'l.l t 11'rC 
l!i J<rc:aL )lrl''"ure :-J. \V. r'. (.lftllt~Jir/tl); W. S. (AJ>pM•!il: 
C. U. 1 •. tLtllll'tl.•llirf) ; J . ) f . H. 1 IVnll~< tlll-on-Tyne) : T. }'. 1•'. 
cnou•er Atrk): A. H. ( ITII•Iiullllctu); A. (i. ('. ('l'c.rlru/t""' · N .l : 
A. r'. !Stockbritl(lt); O.s~: Ut' \'IIUII ll KC:t;L,\11 3UBSOIIIDitltS TO"\VorlK": \\'nn n Wouto:u; .t.R. (SitoQtrlttl; c.~. (Gin .•· (lorc1· E .• 1. ll.t fJurtun -<Jll· 'fr.-ull: 11. N. t'. 1Suuth .Yurreoo.t1: 
o~ ·~ j~ A ~~.x : L . \V, H . c/A t''TJJOUU: t'. J-:. T. C l~u·rrJHlOU: A. D. 
(Soutll 1/ttcA·u, 1/1; X. E. A. (S/trflir/cl •: W. S. lt. tf.orcl.•l; E. W. 
( l'crklllllll, .o>.J:.I; rh ·'· P. llrtll•ll!thflrOil!thl: l'l.l' llllt:U: A. ~1. 
( /Jult)· A. K . ( f;/tc•<tncrl; A. 1'. (f;irtMIII: ~. R. U.: J. F. (E/11{111; 
J. J>. 'i•. 1Lrrtl3}; F . 11 . A. ( f mliul: r:. Jo:. A. (.\'ecqonrtl; W .• \ . 
(Sic ildoto l : J o ~: I Li t·~r,.oull ; A. [1, (/Jull~r•r~c Rise I: U_. U. ( Clttct­lmm}; W . 1'.. (L.,IIIteo•.•tooc); W . 11 . S. (.~tllford) ; \JI.I.AO ~II; . r. J. )1. Cb'IJittu l .tclt•); Jt. \\'. 11'••111'/rtert): N. H. (/llllltl(•ll': 
'I' IIKO; \'I. n. (;Yc•wcu• tlc-om-'l'yllt): . 1 •. (Cccrli<lt•) ; C. (•\t.rl/c 
Sit irltl.<) • J, 1. 1( \\' t: I, I, V .S ( ('umt:/c"cl ). ().s 1'. \\' Il l> IS .SliT A S)IH K K CL , 
W o 11 K y iL IH~t: : H. C:. c Sutti ll!f J/ I ll ; 1•:s n u.• n :u : ,J. I•'. ( El"' ttl ; 
A-s AUllllliUl t,.t "\\'oH~'': \V , P . tLm~tltJU, £.C.}; \V. 11. C. 
(7'i ptou ); .1. 11. (;. ( fluc tcp) ; T. D. P. ( lJC&Istou); Al.PUA; t'AUK 
AV1111U¥; W. r•. ISuu(/tpurt). 

[Work-April 5, 1890. 

Tr:ulc Notes and Memoranda. 
\ 

IN the cxhausti'"e Chinese report r eferred to in 
\VonK, puge 750, Vol. I ., we have summaries of 
the numbers of members belonging to the union.s, 
the con tributions vcr ben~. tho percentage of 
members on unemployed, s1ck, nnd superannua.. 
t ion benefits. and the amount per bead of member­
ship paid for these se\·ernl benefits. Then follow 
deU\iled tables of particulars of the ditferent 
societies' r e ports, which occupy the bulk of the 
book; also tables showing the causes of denth with 
n vernge n~;es, nnd the kinds ot accidents and 
diseases for whic h benefits ure paid by certain 
unions. An appendix of extracts from the latest 
nnnunl state ments of certain unions comoletcs a 
bulky nncl by no m eans dry volume of 262 P!!RCS 
full of inte resting facts tor working people. What 
n contrnst lhis government report affords to the 
time whe n combinations of artisans were illegal 
and punishable with imprisonment I 

A SENSIDLE dec rease of the natural gns issuing 
from the cnrth in t he r et,<ion of Pitts burg. U.S., has 
lnle ly been spoken of. But it must be insignificant, 
s ince there m·e tlg11res publis hed to show that, in 
l:'ittsbur~ alone, there are :lOO miles of main for con­
voying the natural j:)t\9. 'l'hese supply 37 glas&­
houses, ·10 iron factortes, 83 foundries, 450 other es­
tablishments, and 4,208 private houses. tl'heannual 
nu1ounL of gas consumed is represented o.s being 
~quhnlent to 7,000,000 tons of coni. 

• 
WORK 

1& l'llbli~hrrl nt !.11 IJtll~ Stlltt'n!Je, I.wt"nte lliTI, t,oudon, nt 
9 o' cluck • ' • r u ll' t:chtt'l'tiUll lll•lrn iuy. o.1ul ~''""'•''''' e~I;Jniluablreucru· 10/cere tltrouiJt,.,,, Cl.c U11itctl '' iuytlum cm Fritln v ut the lutut. 

TER)IS OF SUllSCRIPTION. 
s nwnllu•, free by JIOSt . . .. 11. 8d. 
,; tu•'nth~. .. •• •• se.·!d. 
1~ JCcnulhs. ., .. .. 6!. 611. 

Postn r Orders or Pn&t omcc Orders 111111\hle u I be General Pt••t VIII cc, J,uuc.luu, to CAK,Y. l.L ttDd Co)II'A.S Y, Llume<l 
TRIIYS FOil THB IX!.EIIT!O.S OY An\'KILTISilloi~STS I.S R.t.CU 

WIIICKLY ISSU K. £. e. d. 
(tnro T'nge • • 12 0 0 
ll:c l( l':• ~r·· • • • • • • 6 10 0 
~nnrc c r l'ngo · · · • S ll G 
l':c~hllt u!al'u(lO • · • • • • I 17 6 on.··SIXlL'CII Lh or :1 Paga. • • l 0 0 
J 11 t.:olnmu. t•cr 111ch 0 10 0 

!';JCc:cll )lrCit:t 1d Ad' c•rr ·~··men ts, such AS SI luMions \VRDted 
!lllel t-;:(cllafhtt", TWt nry \Vurds n r )f.!~ Jil, uue :-'lnlhnll. n.n•l Uae 
J'c·hcc)' 1•·•· W unl currc If u\·c·r Twcmr. ,\I.L OTIII'II AdHr-
11" uocnt; en :<al•• rcucl F.xrhnnJ.:c Culccmu :cro cbnr~rect IJo~ 
l:>lctlltu,; t .. ·r Lcnc. " " I'I:I"CIIt,l clglct worc.lsl. 

PromiliCU' 1''''''""'14, or a $trlea oj iu..J~rtlons. 
1J11 ... ,,enul cu"Tnuyemt u,. 

••• Ad \'CI'I iFCniO IIlfi ~llllllld n•ncb lice o mcc fourt~D 
d:c)'K IIIUI.h'fiiiCC u ( t!JC cJnlC nf ~~~UC. 

SALE .AND EXCHANGE. 
B eit's Pate nt Enamelled Adhesive WatcCr• 

Proof Advertisin g Paper L etters and Figures 
in :.11 Co•ours and Si7 .. ~.-Sr;lc and Ori1:inat r.lanufactory, 
17, Anhur Street, New 9xford Stre .. l, W.C. Agents 
:.pply. Sample 11he..r graus. [6 R 

Complete Fount of Rubber Typ~.-Two alpha· 
bets, to for111 :cny word or name, box, patl, mk, a,nd holder, 
po., t frc:e, t s. 6d. ; extra :.lphabcts, 6d. per se1; figures, 3d. 
Bu>iness. addrc:s~, and pocket stamps equally ch~:tp.­
W. C. PRESTRlllCE, Manufacturer, Cumbcrland :;,tree!, 
Brc>tol. E>tabli~hcd 187o. (2 R 

R e pouss6 Work.- Tools, Materials,_ a,~~ Desig~s. 
Price List po~ t frce.-C. POOL, The Mc:chanccs lool Deyut, 
27, Hockle\·, Nouingham. 

Tools ·for Carpenters, Joiners, Ca~lnet­
m ukers Ga.s·flttertt, Plumbera, etc. L1st one 
>tamp.-l>ooJ, N ottingh:~m. [3 tt 

Tools T ools Tools.-The cheapest house in the 
t r:~tle for En!! li>h :.c:d American tools is i..u wr's, ?97• .Hackney 
Road, London, E. ~end stamp !or reduced pr1ce hsl. (i K 

"Roll Call " Pipes .-Healthful, Luxurious, THIRST· 
LF.~S :\nli·mcotincs. Briars. Post free, IS. Sd.-Al.Lilli 
DEWSSAI', 65, Pikes l.:lnt', Clos.~op. f5 R 

Materia ls for Violin Makin g from BRtccs and 
1 .Aku V cohn Violoncello :md Doubl.: Bass lllakers, Com· ...., , I [ R mcrcial Street, Leeds. ! 

Bead Plane s , all sizes to~ in., 2s. ; tin., 2s. 2d. ; ~m. , 
211. 4d. ; 1 in., 25. 6d. Carriage paid.- CLARt.:l!, r1oo~ Maker, Exeter. 2 

Deslgns.- too Fretwork, 100 Carvin~, 100 Repous~e, 
100 Sign Stencils, (nil full size), 300 Turmng, 4~ Stenc!~• 
soo Shidd3. etc. Each packec , tS . 100 D~corator s Stenct •, 
2~. 6d. All post free. Li~ts fro:e.-F. COULTIIARD, East 
Cliff Terrace, Uournemoulh. 13 S 

Model Work. - Castings, p:trls, models, screws. 
C:,talogue, 95 illustrations, ~d.-BUTLER llrto~., Bent~a~ 
R oad, South Hackney, London. ~ 

The "Postablo " Floral Tripod (sec WoR..:, J.an. 
25th), post free, 1S. 6d.; pair, 2s. 9d. l::lamboos supp~ed 
- S. J. EATON & Co., J, New I nn Yard, Totteo ~~ 
Court Roa,J, W. :\gcncies granted. .r 

Notice.-Wc take in Exchange I.;11hn and vanods 
tools ror better. C:.t~logue, 6 si amps. Ltst of Second-han • 
2d.-llriumnia Co., Colchester. . , 

Largest Stoclt of En~:ineers· and l\Iechan1cs ~thi!,' 
Shapers, elc. Sto~ks and Dies. Forges, etc.-Bntann 
Co., too, Hocc ndsduch, London. . • 

Call :.nd select from our stock at 1oo, Hol!,ntlsdrtch • 
but:.)( letters addressed .Britannia Tool Factory, Colchest~· 

Britannia Co. •upply Cas or Steam Engines, an1s! 
up workshops complete. Terms, Cash or easy 1enns. , 

' 

• 
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A WONDERFUL MEDICINE . 
/\re nntn~rsally :uluuttt•<l to be worth .t t ' ' ' '"'' ' ; , J :r,~ f••r J:,h•.w; .tud ~.-rvou~ i li ~onh:rs. :-.w ·lt :1s \ \'uu l ,,,,t( l'.1111 "' tl ·· ~ ''•'"·••it, '··; llcad.tcht:, (;ttldllh'SS, l·u)ne~<; .tlltl !'> .\o·lltug :t it• r :,:,.,.) ., 11,/loll" ot.•l 
1 )rull'!otii\'S'i, L'nld C hills , I·Ju ,.,hing s c, f l k .t t, 1 .•• ~., ,,r -"11•1•' , , •• • ~ l.•.n· ne ss o f I !reath, C o, u H'nc~s. :-.t 111 ' , •• cud I !I• •t • 11"' ••11 tlo• :-.1. 1 , I " t .rt .. •I Skcp, .tlld all N ,:rvous :111:.1 I rell11 ,111l!,! :Owt•· tl t••n· •. 8 •· .... c.. ' l it•· Lr . t 
dtJ~t! 11tll J,:ll't.! rdtd m tw,·nt)' rui rll tl''-, ' l lch t'o tt1• 11'.11••:. ,r, r tl.•·/ 
h.tvc d o ne it in countl•·~s c,,., . ..,, l .•···ry ~ 11 11. r··r 1. " ' " no·,rl_.- lot .n·:d tr, try one Uox of the~\· l'tll,, and tlo<·y 11 tll be :u.:l.nul·.l•·th~·;tl t•• i ... ..: 

, 
' Wol'tlt a, Gui:n.ea a, Box. 

FU R FE:'-1:\LES THES E PI L LS M~!;: "A priceless boon, a treasure more than wealth; the b anish er of p ain, the k ey t o health." These are fACTS testified continually by mcmht•rs o f all cl:tsses of suctety, nnd on..: o f the l;,·,t bu .• r .. t• te..:, to !1 .~· n..:nous and <.ldJtlll:tlo'rl i:., BEEOHAJ.li'S PILLS hat·e the Laruest ~at c 
·in the TVoJ·ld. 

oj· any J>ateu t J.liedi ciu e 
Prepared only by the Proprietor, T . 13J~£CHA~I. St. ITelt.m->, L:tnca~hire. in B ox<!S I S. l !.tl. and ::!S, <ld. (',tch. !'>olu by :tll nruggb ts :tncl I '.Hl'llt .\l•"ltCtnl: Oeal ..:r< 0:\'t:ryllhc rt•. .V./1.-Fu,'l LJir<'t'lioii/J ,;,,; .~·h·r'n 7l'llh ,·,;,// /:, . ,_ 

TOOLS }tuy !'rum /lot• .lf . tKJ,' f(S, 1111'.()/olt•.•f J:'.~l fiiJii., /c t' cl • anti 1/11· U t••t 11 1111 .•« 111 J.oncluu. 
NOTE.- Our New Illustrated 200 -Pnge Ca.tn.loguc is now rendy. co n. t:aining 700 Illus trauons of all the L :11est I m proved T ools for Carpento:rs, 

THE TAM 0' 
Arc Praised by a ll Clas~cs . 

SHANTER HONES 

joiners, En rrineers, and all M eta l W o rkers, ,-:I. 'Carvers, F.·e tworkcrs, e tc. '"'::t. .-.~. ~i-. · ;t...Oit 

T• ~· one of ihc~u uuuo''" H tlnt!,, N o ,_.arutnny cnl rt"QUJrc 1 Ill t-.h.trp ~,· n .. 
1ng : UtiC: W:llt.: l". t-u._, .. , m . •~'-• 1, ru r l't'IH'"'• Ra.l .r, l'l.uh.: l z. ·11,, .\ '""· ,\..,.. 
lr +IU UU. 1· • ln. 6t.L '-~• .... h lu l.l •t "'' t.. • lb. till . l:i . Od . . ~~ , .on I !!N. Od. lt :o-,•ut 

By post, Gd. , ~ . ..,-... • · ;.7 

=-- -~-~-: I y I u ,., t 3d ,.,_ If,,, an \ 4 ~d f r 1 •U.ll 
.uhi )h.i\\ ll·•tw· .u 16. tlt..l . ·n ' I / . 

.ela. 
3/9 

..-... #,_ • ..:._. 

\!:'. ' ... --~-­• • 

OUR NOTED CAST - S TE EL HAND - SAW S. 
41· 

~ m 
Otl 

I{ IJ' .. r 11 .1 ( l'il' 
C.\"1' 1 \t,l , I ' liP 

.1/.mlti.:l', 4cl. 
CA.I")'f:iE LL'S 

f( tltJj{ . :: :/:t J •• 1111; '' / 1 1 0 , .. I 11:~'1 , ,\ u'·' '"l' ''"'l• •'-•· lt l •,f¥ c.l'l't,t lr: ,,. 
( r Jo,, (•;'ttrl, ., r:'t>dt• l'•·:.• • 

JOHN C. MONTGOMERIE1 
lloth~ W u rkn . D :thnol'(: , .-\ ,V t t.lurc.!. 

,;'J;;f,,If.!!. MOSELEY & SON, 323, High Holborn, W.C. TIME TABLES. 

.'\. L Y /)(J II' ''\ {<IIIIII IIS T•·aill<' l ', . l tfiltt. \Hilc• .­•· Punuliuc l . tH111H. Ill i ' 1lac finc~ t tl1in :.: in the worl,l h.~ tt;licvc IIlo: uHc•cl• , :111d 10 iutJ).Irt >ll"cn~; th. 1 >truo~;t;; 11rgo: it~ U>c tu :.11 .uhlo:te,," 

1..1.1 
:z: -

DELIGIOUS TEMPERANGE DRINKS. = C) 

= • WATERPROOF 
FLUID GLUE. 

Tltc~e E\<enc c< l' rr.uuo:c iu :'1 
few tumtttc... a tlchci,>th ' I clll · 
pt:r:lnc.:c \\' inc 11r CvrJ1,d, Giu ~·· r, 
Or.t~~;:c, ]{.••l•b.,rry, l,;l.1~k L ur. 
rant, L1me 1- run, etc. 

On o T a bl esp oonful 
of M o.so n 's Ext.rn.ct of H c r b s ltl .oko:, u.h: t::tllun u f 
•plcndiu J: ,•,•r, ro:frL,!JIJII; anu 

= -c = >< 
= )> 

~ 
> 
tll 
0 
~ 

!Pntcnu 

Bv t••sl, l s. 3d. ,,. n.l Sd. lhHl·lntv \.1 \..otl lll-!". ~ 
A So.mplo Dottlo of either E~•e•1ec or Exll·:tor l'l'ut on t•cectpt o f 9 bt..lHlpt;, o t· a D.~ule ot cncn aor l !j ~tamps. 

::z:: 
= 
= ,.., 

-tll \L\TEI:I' I:OIJF l:l.l'f. CO., NE 'VV' B .A. L L &. lVl. .A. S 0 N, Nottingh am. 
r'T'l 

= 
G2. Dn!o Sll'OCt, 

LIVEn P 0 0 L . 
_ , ,,,. ,,, ,~ l l'lfllft•tf. 

FOR WOOD. 
Specimen< :tnd 

Pro-pectn' ;:i ' ing 
full do:tail~ ~.s toJ 

use free by po'l. 

. 

RUBBER STAMPS. 
11. S1 r .Ha:, i'lauufactut·•·r au1l rafr uf <'r. 

Hul•ltcr Sl:'lntp<, l~ulol•c r- f."tccrl Type. T he "Clim.u." .tud o the r J l.tlln;: St11up•. P:tt<.nl Ink 1'."1', &c. '"" · Mnkcrs o J' Doxc•. M ounts, Pt·csscs, Vulenmztnc- rm-t 1\IuuJiling M .1cluncs, llrass T u•·ned O\·n!s and otlu:r 
Sh:I)>CS • • 11~1 i I ·RI. t l. au,/ all ~urf':,o~, f,•r ,,·u Tr,z.:'t. S:.: :,- .'•'·'~' 

1 '('/11: t 'OU• t::'i ! .• 
H . SAVAGE. 33. CHEAPSIDE. LONDON. 

TO INVENTORS. 
H yuu h.1\ .... m iltC.l '"';m 111\t.JIIIIItl PAT KKT H r~.~r ..1 truhnt: t0'1t. l'.lrucu l.tr:. .,11\l l'.uuvllh:t (rcc. 

l\E\'ER F.\IL.!' tu !!'"' iuun~di:ott: Relief :t·•·l tin .• lh· 10 Lnrc .• 11 c""' u· Muscular ;.•tol Chronic Rlleumatisru . Gout. Stiffness of Joints. Sprains Bruises. "'"· :\I•·• "'' "' cuio..c<.i<'"' in Bronchit1s .• ntl Throat and Chest Affections . 
l'· 1!1( ? Ut> TE'<fl~IOSIAI." FI:O'·I :'ll t£1ll 0.:.\l. :'llt!X. 

.( 11.~ l'h\ ... •·•·1' ; • 11 R 11. 1 he Jfrmcc ,( \\:.it:<. '~ nl•· ... ·-.. · ., t •·IL," ,.!a\'-' •Ill) 1 ••1'11 If 'tl HUt<. f. lt 111'( h "I 'I 11., f '111111hlH'" ~ r · • •··11 \ l ,h.l.. • ·ll: l~o. \,,.~,. ·-" \tl uur.d•lc 111 1'lH••.t' .\l i.._•Cf1• u-. .. 1•:. t•n!<- \\flh - "l•u1111. c l:r•··l Ill• 111 1 ... '''"·' l r•·:tdu.lt • 1 , ,• .;, ,l!,- :··"'' J',., .) •q:' .-" ~t•·r u .. l 'ltu.:hlh; 1 .. rchaHc :'Hl~ 
\. lU • • 

I • . ,.,,.,. I s. 1 ~ d. aucl :!:<. tl<( , JI<'J' J:otl/1', 

G. 6.: G . STERN. 62. GRAY'S INN ROAD . 
L():-l l lU:\ . \\'.C. 

.\ " oc l. oJ:t the " llvn•e l' '" ,,( l'unnline " sent iru' or~ 
~t 1 •1f) k,H 1oH I, 

l'••f! j ,,,. t'l: t~fl'' c. tliJn. H. C , STEPKENS , 101. Aldcngnte St., London. E.C. 
RA YNOR & CAS SELL. Patent A~ents. l;. c; lt \'\o" JI{Y 1. ·\'\F, J.l)'\11\1,, FC: ( '. 1 .'\.'\ /~ 1, /.' S ( f • . I S .,JJ' /£1) <:. tT.·U . ()t;( ' J.'. 

MAN UFACTURERS AND 
IMPORTERS OF 

.!. rl. ~,...,l\.1.1~t~VEU (,\: ('() .• E4·18'1' JJ)!J')(J.;Jl . Llf • .J.YUl(Jt'()LI\., 

PHOTOGRAPHIC APPARATUS AND FRETWORK MATERIALSD ~~~~~"i 
I J' :,, o\. t 4' ... , . ~ l itl\\ . t l . o,:•· 1 ' l ••f\' • uh oi l •. I II I U•Ifl·l' ltllt lllf l i P • \\ tU d • u l I ' "' \\Ht'-.111\ 11 \\lttt.!: h U"tl '' l c~o•IU'ti\d\ I• t tlu.; HI.IIIUI,h. IUrc " ( l'hJt+J.:r.tt h.._ 1\ PlJ•U..iiU~ ot CH:r)' ,u::.~uJ,lh u. ih•IH tlic L.ht.:.lpi:~l to the mu~t \: ,., ,. ... ,,\c . 

1 'imiJ IJ I' l 'u l '<( .<, .'ittu•ill rf UJifL l'f tt llill(/ :lUll.~ l"u l'CI'coc!f u bvu ' 1.'wu A<'I'C:t II C (II" .Jtuilwt1y ~tt1tiu11. 
1 h\: pt""'.a,., ·~ sm1ptitity it(clf. Full fnstructious sut•phcd wich c:~\ch set.. 

3/6 The Eclipse Camera Set. 3/6 
<;nmp1ete. ( f'ol l(•'t1lll).! ur :\ 1'•,1•-iiH' I ~l;thn·~·lll \' Sh•lwr: l~PIIfl\\ (, •: ·pl;lte ('.llht'f' h • l 'h"t' ;..:•·•1•1t iuJI . .,tzt.: L.trtt'-dc·\1'11 •'>, \\ lt h J •• , .. u,~wa: "' ~o: l t.•cn, I •:•rlo• ""htlt•, 1~' ''''·111 •llutc~t J...cus. Hr,,.::, I IIU~t~· , I k\clop .lh! .ut~ I l · u.w~ ·~riUll• u...._ J+.t'-. L-.;t of hi\· l 'hh·'i., aml fu,l f tl,tr'"-:U••II,, en tl•hllt! •H1\ ·""·'' h .'u r •·• t l.c ,, ~o: c..vd pj, ~,~ t• •~-: r .tlJh. l 'ncc jS. tid. , u r ~(:l.~lld)· p.l~kcll Uy }~3 H,., 1 l '.,~t. •18 . 

7;6 Complete Photographic Outfit. 7i6 
C<otU t "" "!; r\1.11'~1. c \MEt~.\ ~E r. " ~11•1\'~: ol<o l'llfiTO· ( ·l~.\ I'II IL 1' 1' I~ ~~ I :'\C '"\J'I' ,\ 1\..\'l'LI~ . ~"11':-:. t w,..: ,,1 tt,nth\·"ou ll'taht • u~ Ft .tUit", \ \ 'llh lha .. , "~l •IHit: u." k , !'r"'"' · ·· l ''"••IIIUiliS.Ct l 1'.,!~' ... ,: hi Tomu~ 5 .. ,luH\oU, Fno~u.: !)uluu 11, t .a,,~ .. 1{. 1-.. C....•r·h tr.r ~l utu,t mL' ntth cnu•plt h: lu .. • "" tlt•ll,, Abo 11.1 h! \\ , .,,. l l·oMu•;.:- I fiJ•lltl ~t;,11tl . tud I ,._ th • "IIW I lt•dl. l 'rh •· 7H. (ld. ~··• wdy p.u..l..cd. post l rt , .• Stf. thl J 1 l' • ~ '- l ny.•rt.l loh,:: \\ <r~UU c •• :.\., "''h hu.a:c..lllul .Jih .l le.J.tlit:r );lt.lVo M IU illu, u.nauu, •,t•. t:Ati.J, 

~l~~~'1 E ' 'N)' Set i-; c ::u,.fully r ~.1 mi:lct.l bcfun: hcml! sent 1.111t, l'lnd ."· ~,:u:tr. olt•.e•lt•• b.:: ut \\tHl.lll;.: wdt.. r. 
N .R.- I f Ap p a rat us does not give satisfaction , and os returned un injut·.,d w ithin t hn;e d.cys of rec.:•p t, w" guarantee to refund purchase money. u, \h;t ._,"'"· au. t.cl. , :1~ .• 4~1. ~~ .• ami up"'.Hd'-­C"•IIII•Idc l .U~IIt+-.:11 • ' .. r 1 '1t 1JH'l~ r .q.lnc AJ•Pilf 1111'· nue " '""I ' J H. StuNNER /lo CO. , EAI!T DEitEHAM, .N ORFOLK. 

t .fi!f.~ \1 t ... t, ,.,le Ac:.:c.t for l.··nohn- J. M I) Tit EJ( SILL. \ 6o, It llo" ·')' k .,,,,l, ~ , nnct t , ~ouchan•vtun Row. "'·J,crc S.uu vie!) UIJ y he :ccn. 

l . 11 . S. •"< CO kr<"l' rr.:01l.ulv In <IO<k ~'"'"' 120,000 FI:ET OF FRETW OOD, ...,lul :.no t l·J'h, '"'"~"· .. , ... ' hc .. t•1n· ol h ' l ) l.r..;c . , U. tHIII)I (I( L••a.;~. l t .... ~ .... uu t t :•• •td•,, { ,1! \ ' IIIC .u~ol I HtlllllJ!" \\'u ,, J, .\. , • • m~l 2 00,000 FULL·Sl~E DESIGNS for Fretwork, W ood Ca.rvin "'' &c., l ·t< .. hi•·' .ta 1mmru~t· ~~ .. " k t•l' J w~h -r.~,,l Cht.'l'• l · rctlH•rk ' halfil' , l h lll:t,:,.l" Fr:u uc~. ll.u1J an~t 'l'r c.lltlc: M aduncs. S.&w L:l:nJcs. -.\. c . .\ c . 
S p ociallUes for 1 888 &: 1 880. - n"oks nf !'ew Dt''h~ll~. 1·,1<1:.1' \\ l tRJ..: i\ t•. 1, C1011t \111111,..: 1:: Lrtt._: c·~hects. pn'-"' 1!!.. Nu. !!, cun t.tll\111~ . •J :-.lt, ,.: .. 1 1 I trl>!' ' r •llh.l lth' rc d.ll o r. ,cc: I',Htu-n~~t, '!'S. CKI. JJ'-'vl 4 t \\ ,~,1 4,. u •. 1· ..: 1 t:'10.:1b, ' " llnllltn}: ... P.lttc'flh, piiCC lS.: tlu· .. c oHt' ,,u :'\ \!'\ I'J.ttt· rns.. 

11 t '"hi 111 .wy utl.cr IH fl ll, ; 1ncl \\Hu ld . u 'v!d M p.u.,tdy, c ·~ t three u r (,.u r tut lt.:'- the iliU·'IUH 'h 1r •• ·• I. l•rt•C \\ ,•r'o.l·r'< lf:uun .,,uk 0\nd \\"url...:;.lh p \•Ubh:. 1'1:'--..; .. IS. N e:'" Uc:tt~ns. All )f,,ucru.\ .: re.ttly r..:.lu"ct.i iH JUh. c. 

Eoh pao Desi1r11. N o. 10:.1. 

Cor.'lploto Frotwork Outfi t, ''''"t"i•in.; , •. ;,,h ~h.\.1 1 r .tltlt.' , -4"1!') '"'• A'"'· t at,•, 4 1 ~·· .. ,;..11•'""1' .. u n tc:t•t p1.111t t l \\,t~'''• ): r0\1 b), ,u,l h Jlu · 11•· ·~ ••11 I h f\\otL. , Ill •"-\! ;s 01.1 .. <.;ut an..:c: 1.m1d, 1:: "a:& ,\ \;..,.. , l ,t.:~l l 'l.wc..l l · tc L 
\\ Uhl, 3;,, C>J ~~~~~~ 

11- o -T Spt•d ;,1 Frct ' '- ''rk nt.•._i~o;n, tll C''llnm•Hl"r:Ui"'n oC llcr }.: .tJt.:S' )' ~ JuUifcc, ~•t• . 10 1u hy .:o m. , J rh .... .. --.,. <.,l 
.lUST PUOLISITF.D. NEW CATALOOUE d \ 1,,\ h olll' ... ""''"'· (lt;'IJ!H.,, \\' tt\od, .\: ... ''' JM ., • ·4.., (••J J JhJ"'tr.tti•JH'•• \\ llh ln .. tnh. ll"11 ... ,.,, , , .. t ••• t • 4. ••l l"" r ..: ~ S.'""· a:,. .&tl t-cr -:ru~s ; l •C:\t lhtt·•· . ... ,,J, pn hh"':t-

W nll BrRok •'­
Pr•co Cl<i. 
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' 
• 

W e R ecommend our 

It will do TWICE the work of other 
Trea cUe Saws. 

We Supply CASTINGS, FORGINGS, &c., for Lathes- for 
Amateurs to fit up their Own. 

IT 
100, HOUNDSDITCH, LONDON. 

Patent S:nv. 

0 , 

:\1r. LrTTr~.:-BRIT-~NNI.A CO. , C OLCHESTER. 

FRET~JORK A!~D CARVING. 
~ 

Hig hest A'vnrcl - Golcl Medal f or T ool s 
and Patterns. 

·. : -Jo. 
I __.--; 

I 

, I 

--· 

I_ 
J !_ 

:I , --.- -
~....,;...~ ,.....--,r 72-

• 

1 I • 1 
J • • Jfl . -, ... 
t • -·l··t• . . -
ol':l• Ui 

j l'l\ .u .. 
I ":,. 

. . 
t ·:_ 

1 • ----
L... 

RD. MELHUISH'S 
PATE:\T 

WORK BENCH 
A~ O 

TOOL CABINET. I 

I,,,..,,,.,,,.,, T.i ~t.~ 

.F ru• f,!J P tJ:<f. 

~ru E:ccel!ence of TOOLS 
for Wood C:trvers an1 
aU Metal Workar3. 

Bronze Medal • 188-l- . 
C old Med a l • - 18:)0. 

\\'eh l•lt' •n>;t c>a - • 
p't:tt: ~t 1.:~: ,; L ·J~I ... a·1 ! 
U.1rJ\\ :1r ~ 1:1 t hi, l.:<.lUlltry . 

I 

Ho. MELHUISH & so ~ s. 1 

~Jot·:"··;:- 34, 85, 8'7, Fetter La:! a, 
LONDON 

Invaluable as a i 
Strengthening and In- l 
iTigorating Bever age. 

I ncl ispensable 
• prepaPing 

fop enPichi ng GPaviesJ 
Soups, Entt,ees, &c. 

Pure, Palatable 
' 

instantly prepared. 

WILL KEEP ANY L ENGTH OF 

SOLD F:l'ERYW!!ERE. 
TIME. 

~l.ach i nes, Designs, Tools, Wood, Mirrors, 
Hir.ges and Fittings, Varnish, etc. 

T. N. ·wTites :-"I get a First Prize from 
one of rour Design:;. " 

R. W . A.:- " Rcce1ved your Cata logue to­
day, and con:;ider it t he best I ha ve seen." 

R. :c. Ill.:- " niacbine to hand, am highly 
plc~!:ed with it." 

J. A. S. :-" I have taken Eight First and 
Cne Second Prize wi~h various patterns of 
yours." 
J/1 11 .~/rt/lt• •f ( 'ntn(wf"'' nl rrlf Tnuf.~. 

ll w•d. do•, , ttu•l ,';()(} .ll iuiafttre 1J('­

·''!I"', Jl'l ' •· {or ."tiJ· Struup . .,. 

Oc:•""~·H T.-3L ~;. 

H a r ger Brothers, 
SETTLE, YORKS. f .. O 'ltl\' ( " o• lA. .-: p 5 f A,..!J, 

S o!.: 4q A l l trr-S. 
S t 2 t~,, r i ) ' ·. J. 

0 IS EASE E ATED from the System. :1nd 

EXT RMIN 0,·ery form of Ncn·ous, ~ 
l\Iuscul:1r: WEAKNESS speed1l~overcome.with· L~ 
or Org:1mc out Po1sonous Drugs ~ 

~- • • • • • • • • • • " Quaok " """'"· ~ 
Jn,·:l lid.; shouJ.l knqw th:lt there is p_ ositivdy no 

'
~ . 

:\.:n·e T unic :1nd ll.::llth Restor:lti,·c ::~gent on 

c:uth ~·) \'::llu:lble :ln,l h::~rmle,;s :lS i\':1ture's ,~\·' ALL 
,,. " ho "1>0 

u••n remedy,'' ELECTlZICIT\'. " ~ ~'" to be 

S ..... ,_') ·"' Health y 
:mtl Strong 

pc rm anc ntly 
J/,·.11~·,,/ J;:'-·.:: rh.lt-liiS, I IJ 

~ ;; 1011 " l!:tr one 
C.Alfi·lcntlr r.:··onomcnJ, a :l Suffere r.: ~ ~{~ of the>c comf<>rtabl" 

fr.,:n 1\.lii::L\IA l'IC ,\Ill );1.1{\'0u::i O~ Appli.
1
n.;e.:. 

.-\_FL·'.lt.~l'I O :-r ~ . 1: 1.\ ' L::R .oml 1'-l·D· ~--oq ,.,, '---------

:-,; 1~ \ 111:-.EA::,L;:), LA 1>1 E~ ~ ~ T hey :m: o:uar:.nteeJ to 

AIL:O.l £);1':), or anr furm v i • . 
~ • prvduc.: :1 uuld, s.;<>tlun_;?, 

Lu,;al or Gcnc:r:.l Debility. to ~ _v' · in• i;;<>r:uin.:, impcn:epuLie 

wc:u hi, l':llcnt ~ current of l;.lc.:tr...:ity "Inch 

ELECTR QPATH IG (}' \ pccdol r ' it:.li,cs C\'t:?' X~rve , 
~ ~\~:,1 ~lu.cle, a nd Or;;an of tnc L.od)'. 

, ..... ~ 
~ T hey Preve nt and Cure all 

Thousands of ~"-. ~ .~ NERV OU S AFFE C T I ON S . 
Testimonials. ' • . ~ \'' and are invalu a ble in ea a ea of 

WRITE FOR a.. ~;'-' RHEUMATISM. 
COPIES. ' l t\\'" Sufferer< ·hou!J call without dcby, :mJ in· 

e...,. >pe.:: t th.: :J'Jwu.va 11d:t ul T £•stimuuittfY 

~ .~{'> ' rc.:ci1 cd fr<>rn :oil classc, o f soctcty. 

e ~-~~ ... •· ' .• CONSULTATION FREE .ye;,.,.' !"'•·""· > 
or .'y l t:!t'Y, ... , c1:: 11t11::rrs rt:.:.'ll:.,.~ ! J II~J::J: .u.! tJ:t 

'" 't nt;'*:h· .. r::..n: ,'/ (.."ur .. t .'l' r l.lfftn, ,:~ . .. U U 'j,:, t, ~nJ .\·~ c.i. h 

BELT. 

.1/(, i r"P :u.J! I ,\ t r. :s'J. If )'''11 c.ruu •! t( J!!, 7J..Il!( /JY DtJ. YJ~· 

!:: , I' ' ''''"~·,:t: &.11: ,· rr:: . r!"' • •':: t r ,, n: 

.\'t11t! ..tddr us-THE MEDI CAL BATTERY CO., Ltcf .• 

52, OXFORD ST., LONDON, W. 
lt:orner o l R3lhb.>ne Pl~~tl, 

A !! CJm•~•w i,•;;rft'olltlrt.t/<.1 ·•I ST IUCT f . }' rR fl'..t Tl:' & CO.\'FfDF:,\'T f.l l. • 

l.Jkl XTl::O AX o Puuws1~~0 uy c; . -- - - -
ASS !iLL & Co.ul:',u.;y, LI.U tTJ::D, L A llKLLJ:: S AUY AGJ::, LO~DON, .I!:. C. 
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