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WORK WORLD. 
IOI 

A P .ARIS newspaper is being printed from 
type ma.de from glass, and the results are 
reported to be gratifying. It ought to fur­
nish very light reading. 

* 
A sky-cycle, or wheeled flying machine, 

the invention of a Boston man, is to be 
exhibited at the Chicago Exhibition. ,vho 
will try it 1 

* * 
Under the regulations of the Science and 

Art Department, 1,170,340 pupils were 
taught qra·wing in 6,211 elementary schools 
last year. · 

* * 
The ne,v mode of constructing steel build­

ings at Chicago has created a new industry. 
J~mployees have already their organisations 
under the term, architectural iron-workers. 

* * 
A new iron bridge over . the Farrar, in 

Strathglass, Inverness, lately collapsed, with 
a cart of about one ton going over it ! 
The rivets were cut as clean as a razor 
would slice a potato. 

* 

Buildings erected at Chicago are no less 
than seven teen stories high. The peculia­
rity is the rapidity with which they are 
built, as only three days and a quarter are 
occupied in building solidly and completely 
one floor with its numerous rooms. 

* • 
An automatic arrangement in connection 

with the telephone has been recently devised, 
with a vie-w of increasing its usefulness. 
Co1nm unication with the chief office is 
secured by putting a penny in the slot. If 
the line is occupied, or the person called is 
.abHent, the tnoney 1s returned by the 
1nachine . 

In some of the ancient temples of Egypt 
-known to be rnore than four thousand 
years old- the stones were dO"welled together 
with hour~glass shap ed ties of the Tirnarish 
or 8h ittim wood, the d9wel sinks being only 
about 1 in. deep. This wood is not now in 

the market, but some of the timber from 
Australia and New Zealand approaches it 
very nearly in general properties. 

A test has been made of a " Harveyised " 
nickel-steel armour-plate 8 ft. by 6 ft. and 
10! in. thick, weighing 18,000 lb. Five 
rounds were fired at the plate ; the shot 
,veighed 250 lb., and ·was thrown from an 
8 in. rifled gun by a charge of 81! lb. of 
powder, giving a velocity of I, 700 ft. per 

' . 

second. The skin of the plate was pierced, 
but- no crack was visible. The projectiles 

. rebounded from the plate in fragments. 

* * 
'' Semakuir,'' a Finland stone, turns black 

before a fall of rain, ,vhile in fine weather it 
is mottled with spots of white. Analysis 
shows this stone to be a fossil mixed with 
clay, and containing a portion of rock-salt 
and nitre. .The salt, absorbing moisture, 
turns black when the atmosphere is super­
saturated with aqueous vapour, and a dry 
air brings the salt, in w bite spots, to the 
surface. 

* * 
The Pinna, or ,ving-shelled bivalve, found 

chiefly on the coast of Sicily, is unquestionably 
. a silk-spinner. Its silky filaments, by which 
it attaches itself to rocks, are extremely fine, 
and, after being ,vashed, are spun, in the 
ordinary manner, into fabrics of very delicate 
texture. This material was known to the 
ancient Egyptians, who used it in the n1anu­
facture of 1num1ny cloths. A veritable sea 
silkworm. 

The world's output of coal is . about 
488 million tons, divided as shown. The 
quantities stated are for 1890, unless other­
wise noted :-

Million Tons. 
British Islands (1891) 185 
United States (estimated 1891) .. . 141 
Germany .. . 90 

28 
20 

Franc.a ..• ... ... 
Belgium ••• • .• 
Austria... ... .•• . •. ..• 9 
Russia (1889) ••• • •• .•. 6 
Others .•. ••• ••• . •• 9 

488 

Experiment has shown that it is not in­
different, from the point of view of longevity 
of an incandescent lamp, to place it in any 

position ,vhatever. Par ,ticularly for those 
which have fine long fila1nents, the hori­
zontal position is not suitable ; still less that 
which is adopted with a decorative aim, and 
which consists in inclining the bulb upwards. 
In buildings subject to vibrations, the lives 
of the la1nps are considerably shortened if 
care is not taken to n1ount them judiciously. 

* * 
()ne hundred years since, :n1urdoch hit 

upon the application of coal-gas to purposes 
of illurnination. He placed son1e coal in a 
tobacco pipe, and, plugging the bowl, put it 
in the fire and lit the gas issui.ng from the 
stem. Subsequently he lighted his offices 
·at Redruth with coal-gas, and invented a 
method of extracting colouring n1atters from 
coal-tar. His steam road engine, on ·which 
he travelled fro1n 1nine to n1ine, solved the 
question of steam locomotion twenty years 
before George Stephen son applied it to 
railways. 

* * 
Piles-23 ft. long- for the new Blackpool 

pier are driven by ,vater pre ssure at a rate 
of 20 ft. in fifte en minutes. They are set in 
position by a pair of shear legs, and a suit­
able connection is scre,ved on the head, to 
,vhich a hose pipe is connected from the 
stea111 pump. The water is forced clown the 
inside of the pile, and being turned at the 
same time by levers clamped to the side of 
the pile, is forced down through the sand. 
The levers can be rai sed as the pile is scre,ved 
down. For screwing the piles into the 
clay, longer levers ,vorked by a chain and 
,vindlass are used. 

* 
A new s1nokeless powder-apyrite -· with 

valuable properties, has recently been ex­
perimented upon in S·weden. It is a nitrate 
of cellulose, and the properties clai.n1ed for 
it are that it burns without a fla1ne, it does 
not heat th e gun in which it is fired, it can 
be handled and tr ansport ed ,vithout dang er, 
and is not affected by damp or heat. A gun 
frorn ,vhich 800 rounds had been fired ,vith 
thi s substance ·was put aside without being 
cleaned, and ·wh en examined eight days 
after,vards was found as clean as before. 
Fifty grains of apyrite give an initial velocity 
of 2,100 ft. per second, with a pressure of 
30 lb. per square inch. War Office-note 1 

1 
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putting the parts together, may ha;e two 
coats of very hard-drying varnish and be 
apowed to .dry thor~ughly, or they n1ay be 
:b rench-pohshed or s1m ply oiled . 

••• 
GOLDSMITHS' HALL: THE GOLD­

Sl\'IITHS' COMPANY. 
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moting the interests of the particular trade 
or calling to which the members belong. 
Since that is, or was, their origin, we, in this 
paper, who regard things fron1 a workn1an's 
point of vie,v, are naturally interested in 
the way they have been fulfilling the object 
of their existence; and we have lately been 
prosecuting inquiries with regard to the 
Goldsmiths' Company to that end. 

Our information, being derived from the 
working members of the trade, may not be 
an exact report of the present state of 
things; but it will be an unbiassed report 
of things as they are believed to exist by 
such ,~.:orkmen. 

In this article we will try to clearly set 
forth the view taken by the jewellery 
and silversmiths' trades of the Goldsmiths' 
Hall. 

In the first place, it is mainly k1;1own as 
the place where the goods are sent to be 
hall-1narked. That branch of its ,vork we 
can leave out of consideration, for it has 
no bearing on our vie,v of the subject. 

In the second place, it is heard of as a 
n1unificent donor to trade charities. 

In the third place, as the founder of a 
polyt echnic-the Goldsmiths' Institute at 
N e,v Cross. This in~titute is for general 
instruction, however, and has no special 
bearing on the trade matters that ,ve are 
int eres ted in. 

,v ith regard to the two last items we 
have nothing but praise ; and it is to 
further an evident wish of the ,vardens of 
the Goldsmiths' Hall to assist the cause o'f 
education that we ask them to consider 
':V ha~ follo·ws, for it is based on thoughtful 
1nquuy. 

The first and most important step for 
th em to take is to bring themselves in touch 
with the trade ; at present they are not in 
a position to get their good deeds kno-wn 
and a.ppreciated. We can give, as an in­
stance of this, the trade's almost absolute 
and entire ignorance of the opportunity of 
learning drawing ,vhich this Company pro­
vided at Clerken,vell for n1any years. Then, 
again, there are the valuable prizes offered 
through the Society "of Arts. Is it any 
,vonder that they failed to raise the inter est 
of ,vorking jewelJers that could compete 
when not one in five hundred ever heard 
of then11 vVhy not advertise in WoRK 1 

\Ve can make allowance for some lack of 
int erest on the part of a guild when its 
prize::; are passed by in an apparently con­
temptuous manner, although. it is brought 
about through an oversight or fault ; for as 
no notices ever reached the trade, a response 
could hardly be expected. 

If the Goldsrnit hs' Con1pany wish to do 
anythin g, they 1nust let their ideas be 
kno\vn ; and surely it would not be difficult 
to let notices be sen t to members of the 
tntd.e, even if the members of the Company 
en.nnot then1s~lves he_lp to SJ?read th~ l:n-
11on nccn1ent of that prize or this compet1t1on 
that. tbey institut e. 

\ V c hav e not been able to find out how 
nia1 1y n.etual 1nen1 bers of the trad e are now 
1n e 111 t~er~ of the (.4olds1niths' Compan y ; 
th eruf ~>re, ,ve can!1ot say how far such per­
:-;ona l 1nflncnce will go. If th ere are so few 
··-- an< l it is that ,ve rather fear - then can 
t l1t·.y not call a rnect ing of the trade tog~ther 
to con su lt and consid er wh at Hhould be 
d on (~ 't In this th<;i ~ould have plenty of 
prueedentH : f ron1 I arhament and the Im­
Jiel'ial Ju stitnte downwards. 

\Ve und erstand that there is an Associa­
tion of ,J ewcllers ancl Silversmiths at 
Binningham which has tak en the lead in 
1,ro~1iding technical and artifStic instruction. 

WORK. 

Surely, what they can do 'in the country we 
may ask the premier trade fraternity to 
do in London-if merely as a rnatter of 
justice to the trade whose name they bear, 
and whose interest they were founded to 
advance! 

The opportunity they now have in their 
hands is one that should be proudly and 
gladly seized by them; for in London there 
is hardly anything being done to equip the 
young workman for the tussle he will soon 
have to enter on with his technically 
instructed rivals fron1 France, Ger1nany, 
and even our own large provincial to,vns. 

Even ,v hat has been done in this dil'ection 
in London is due to the Polytechnic, in 
Regent Street; and ·while acknowledging 
the energetic and successful way they have 
set about all kinds of education, still, it is 
alrnost a n1atter of self-preservation, and is 
certainly irnportant enough to be taken in 
hand by the most powerful representative 
body that any trade possesses. \Ve take 
that body to be the Goldsnliths' 
Company, and we no,v call up-
on then1 to take the lead that 
should properly belong to so 
ancient a So­
ciety. 

But to be 
able to lead 
men it is 
necessary to 
have their 
confidence; 
and to at­
tain that 
confidence 
the men must 
be trained by 
their officers, 
and be 
brought into 
personal con-
tact and as-
sociation. In 
this trade 

. Amateur's Drilling -Frame. 

the leadi ng men are not known, except by 
name, and are not lik ely to be, as oppor­
tunities are only given at trade dinners, the 
cost of which bars those on whose behalf ,ve 
write. 

It does not appear to us an in sunnount­
able difficulty to get in touch . ·with the 
trade : it has been: done with other City 
Companies. 

ln the short space at our con1mand ,ve 
cannot enter fully into details; but fron1 
our informants we arrive at this conclusion 
-viz., that opportunity should be given to 
young je,vellers to see the many allied 
branches carried on- as is done, ,ve und er­
stand, in Germany. By seeing (and prac ­
tising too, if he will) any one branch, or a ll 
of them, he will be given a double chance 
of succeeding in life-f or he may find he 
possesses talent for a class of ,vork- quite 
differen t from that he happ ens to be doing 
at the present time ; and besid es, h e ,vill 
be better fitted to ,vork single-handed, as 
many have to do in our o,vn country places 
and in our ever -extending colonies . Such 
knowl edge as n1ay be given at a techni cal 
schoo l n1a.y- nay, will-go far to ·wards re· 
ducing the nun1 ber of j ourneyn1e n ·who are 
more or less like n1acbincs, able to ni::tke 
only one or two articles properly. 

Tl:iis article ·will not be. com11lete.·without 
a reference to the two snhJects llO\V 1ncludecl 
in the progra1n1ne of the Uity and Guilds of 
London Institnte for the Ad vancen1ent of 
rrechnical Education. We refer to silver­
sn1iths' and goldsmiths' work. The latter 
has but been in existence for one year ; the 
fonner for so1ne five or six years. 1\.nd 
much as ,ve regret the failure of classes in 
silvers1niths' ,vork, we are not surprised, 
becau se ,ve cannot find that any trade 
intl uence is exercised to suppor t the 
teachers. 

If the Golclsn1iths' llall ·will but take up 
the syllabus as it is issued by the Uity and 
Guilds Institute, and get it put into prac­
tice, Vle have but littl e doubt that a year 
or t,vds experience ·will <lo 1nuch towards 
i1nproving it; and, even as it is, it ,vill put 
such junior 111e1nbers of the trade as ,vish 
to in1prove then1selves on a leYel ,vith, or 
even in advance of, continental ,vorkrnen. 

.1..i\re ·we asking too n1uch of so i1nport ant 
a body as the Golclsn1iths' Co1npany? \Ve 
hop e and trust not ; and ,ve 1nay surely bt-~ 
the1n to take steps-other than the 1ner d 
giving s111all Sl11ns of n,oney-to sn1ooth 
the road for such ,vork i11g n1e1n bers of the 
tr ade as are ,villing to in1prove the1nselvcs 
if they get the chance, but ,vho are, frotn 
their hun1ble position, unable to bring any 
pressure to bear ; and even if they could 
be heard, and their req nests granted, stilL 
it is not to be expected that they would bo 
the best judges of their ,vants and rec1nire ­
nlents: for to dec.:ide on a course of edu­
cation older heads are ·wanted ; and th e 
council to direct th is can be a::;se1nbled, if 
their trade guild but ,vills it. ,v e trust 
that it ,vill. To let the lead, in such a 
1natter as this, pass into the ·hands of n, 
provincial to,vn-e ven such an energetic 
one as Binuinghan1 -- is not a condition of 
affairs that should be in existence. Nor do 
,ve expect that the Goldsrnitbs ' Con1panr 
will let things rest. Let th en1 !Sho,v thett 
th ey are the guardians of the golds1niths ' 
trade. 

••• 
Al\I.tli'EUR'S DRILLIN G-:PRAME. 

BY J". T. 

Trris drilling -fran1e may be readily n1ade by 
an an1ateur . It is fonned of ,\-rought-ir on 
gas or ste a1n pip es and fit ti ng:::. 'l'he lower 
portion on ,vhich it rests is a flange which 
has four bolt-holes in it, the top part being 
scre-\ved. Into this is scre ,vecl a piece of 
pipe of the required len gth ; upon thi s jt-5 
·screwed an elbo,v, ,vit h anot her short lengt h 
of pipe scre,ved into it, and on th e oute r 
end of this a T -piece is scre ,ved ; the T-p ie co 
shou ld hav e the tap run right thr ough it, 
as son1eti111es a portion in th e centre is left 
unscr e,ved. The serew for feeding the dri ll 
is a short length of pipe scre,ved right clown 
the outs ide. rrhe inside should be rin1ed 
out with a parall el rin1er, and the drill 
spindl e turn ed and fitted to s lide in i.t.. Qn 
the top of the scre,v a double handle to1· 
turning it is fixed. Th e lo,ve1· end of th e 
drill spindl e is nHtcle larg er, and bor ed for thu 
drills to fit iu, and a handl e k eyed on the top : 
the drills are prevent ed f rorn t tu nin g by a 
s1nal.l set -scre,v at one side . Th e Hange i~ 
bolt ed do, vn to a benclL, and in onler to give 
1uore width for dri ll ing a parnJl el bl ock ot 
,vood is fixed und er the drill. The size or 
the pip es should be suita ble for the size of 
hole to be drill ed , but pip es 1 t in. ur l 1 in. 
outside clian1eter will be a fair a ,·erage size. 
The T -piece n1ny be a forging, if it cann ot 
be scre" ·ed right t b rough. 
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IJOOT AND SHOE MA.KING. 

BY "\VILLI.AM GREENFIELD. 

being very careful not to break or twist it 
off. This done, you put it with c and D, so 
that you have c D and c together. These 

•<.)• you hold firmly at this point in the thumb 
How 'l'O Pc'F 1' HE BRISTLES ON-HOW TO SEW IN and finger of the right hand. 'rhen let go 

'l'HE ,VEL'rS - i\IETHOD o~., FILLING UP THE with the left. This will, of course, make A 
B9TTO?II. • d 1· 1 Th" . . t~1st !Oun a _ it~ e. 1s. you t~ist (in the 

flo w to P1t,t tlie Bristles on.-For a sewing d1rect1on that 1t 1s now going) with the left 
thread you ·want not only a good pair of hand, an? you hav~ a neat splice, as sho,vn 
hnstles, but-as they so often have to pass at A B (Fig. 2). It 1s now changed over and 
thr<;n1gh a soft inner sole, a linen lining, a1?-d ! B held in th~ lef~ hand. Then through the 
various other substances - a stout pair. ! thread at this point make a hole ,vith a fine 
1,herefore, pick a stout transparent pair, i stabbing-a,vl, as at B, and the point of the 
fron1 A to B (}--,ig. 1). On the end of each ' bristle is put through this eye, as shown at 
bristle there is a dry, glutinous substance. A (Fig. 3). This is drawn through, and then 
This is the part that is in the hide ,vhen on smoothed between the thumb and fino·er 
the animal, and is of no use for our purpose. from the point down wards. This is to sec~re 

JB Fig. 10 F~.9 

with c and c D in the first process. This 
is done at both ends of the thread, and the 
two bristles are put together. The thread 
in this ·way is halved. At the half it is 
twisted a little, to know it when starting to 
se,v, and to have both ends the sarne length 
in ,vork. 

If ow to Sew tlie Welts in.-The se-wing 
in of the ·welt is one of the most important 
things in boot and shoe n1aking, inas1nuch 
as the ripping of a welt-seam nearly spoils 
the boot, since it cannot be well repaired 
without re-,velting. This is far fron1 pleasant, 
if it has to be done before the sole is worn 
out. The ref ore, before starting to sew, see 
that the thread is well n1ade-that is, nicely 
twisted, ,vaxed, and sn1ooth throughout. 

See, too, This, there­
fore, is cut 
off in a 
slanted di­
rection, as 
shown by 
the line 
across it at 

--,~------------------\ 

that it is of 
about the 
same sub­
stance as 
the awl to 
be used, 

A. 
When 

the two 
points are 
n1 a cl e in A 

• • D • 
• i 

(· 
I 

I\ ' I . 

I
I : 
I . 

,I \ 

Fig.8 

. which 
F' ---------- should be a 

- - - - - -- - - - - :,.;, good and 
~ E: sharp one. 
, It may 

'· 

this ,vay~ ~~==================~;~======::i!::==:==::=::::===============:::~.,,E__ 
put the111 Fig. 1 

~
1 

seem 

\, __ ~,,,/ ~ ~~;~t:1!}1 
to gether, 
and hold 
the1n about 
1 in. from 
the end, 
and rub 
them up 
and do,vn . 
on a piece 
of sand-pa­
per, son1e­
,vhat in the 
san1e way 
tha t you 
,you ld use 
:1 paint­
b ru b h, 
only, at the 
san1e ti111e, 
t ,v i s tin o· 0 

t h e 111 

Fig . a 

·Fig. 4 

B 

,' ...... __________ .. , : should be 
: : as stout as 

0 

G 
0 (:) 

' I 
I 
I 
I 
I i 

round. 
rrhis ·will 
give the1n 
f:t nice 
round top, 
"\V h i C h, 
Yvith a littl e 
pressure, 
will fin cl 
its ·w a y 

Boot and Shoe Making. Fig . 1.-Bristle and Thread ready to be twisted together. Fig. 2.-Bristle plaited ready for 
fastening. Fig. 3.- Way the Bristle is made secure. Fig. 4.- Bristle ready with taper end to run on. Fig. 5.­
Bristle ready with taper for twisting and finishing. Fig. 6.- Boot Lasted and in position , showing how to co?1-
mence sewing in the Welt. Fig. 7.- Piece of Welt, showing where to start sewing. Fig. 8.-Hand -Leather, size 
according to hand. Fig. 9.-Awl and Bristle, showing position while pulling out. Fig.10.-Section of Boot, showing 
Welt sewn in, the Shape of Shank-Piece, and place for filling. 

the a w 1, 
consider­
ing that 
the double 
substance 
of the 
thread has 
to pass 
through 
the hole 
made by 
the a w 1, 
but it is in 
then1ethod 
of using th e 
thread that 
tends to 
prove the 
hole large 
enough. 
The wav 
in which 
the thread 
is pull ed 
through 
ac co m n10-
dat es it to 
th e hole. 

throug h ahno st anything we requ ire. Now, 
.i ust bend the bristles at B against the 
thumb -nail, and split then1 both down to 
this point. This is done by taking hold 
of the other end, ,vhich is bushy, and 
having eri ual portions in each hand, as sho,vn 
at c and c, and pulling them asunder, 
1naking a crutc h at B. The extren1ity of th e 
\vax ed thread you have 1nade is placed 
b et,voen this at B, and held tightly by the 
thu1nb a nd finger of th e left hand, the pahn 
of the hand being to,vards you . Th en take 
the 8plit pa.rt of the bri8tle c, and the thread 
D ·with it, bet,veen th e thun1b and finger of 
the right hand , and t,vist th e1n together, 
t,vistin g toYrarcls you; and each tin1e you 
\\"'ant to take anoth e·r Fnveep, hold the part 
c D, for the tin1e, bet,ve en the littl e and 
th tr1l fingers of the left hand, and when it is 
tw i.--;tctl jn ~t tight enon~h, hold it ,vhile you 
t ·wist c, the other haff, in the sa1ne ,vay , 

the ends of the bri stl es, and prevent then1 NO"-;' the welts are fitted, the thre ads 
from unplaitin g. The above n1ethocl is n1ade, and the boot last ed. If it ha s dri ed, 
called "plaiting." before se,ving, ju st dan1p it all round over 

I will now explain ho·w to construct ,vhat the holes, and ,vell rub your ,vet brush (an 
is called "run," or '' twi sted on." In thi s old tooth-brush) round the h eel part, to 
case you do not split the bristle, but v;ax it 1noist en th e edge of the stiffener. Then you 
from A to B (Fig. 2). For this kind c,f ad- can conunen ce to se,v. 
just ing , th e t ape r of the thr ead has to be Y onr strap shou ld be und er the left foot. 
very fine- in fact, t ape red a.way t o n£l. This If a strap is used, put th e buckle under the 
is laid across the middle of the bristle, as A foot ; or if a sto ut piece of cord .or rope 
(Fig. 4), ·while it is upon the finger of the left be n~~ort ecl to, put the knot und er, so that 
hand, and the thun1b is pressed on to it. the thr ead does not catch in it ·while you 
Th e thu1nb is then dra,vn do,vnwards, pres8- are se,ving, or it ,vill break it. Place the 
ing very hard, so th at the fine point n1ay be hoot betwe en the legs (,vhich should be held 
t, vis.ted round the bristle ,vhil e it is being close tog eth er) ,vith the toe tow_ar ds you, 
roll ed round. This you can continn e till yon lett ing the st rap go over th e waist _of the 
get clo,vn as far as A, in Fig. 5, ,vhi ch can be hoot, as at A (Fig. 6), so as to keep it fixed 
done by holdin g it at A, in t he right hand , vd1ile it is sew·n. Th e tack at B can no,v be 
and t,,·isting ,vith the left at B. Th en hold drrnvn,. and th~ se,ving-a,vl put i!1 th e. first 
it :1t A with the le.ft. hai1d , and separate ly 110le_ of th~ waist, as _at c . . Fig. 7 1s an 11lus; 

. t~·1st c and n , and fin1sh 1n the sai1ne ,vay as . tr at1on of the section of the welt uncle 
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process of sewing. It will be seen that it is 
used grain side downwards, with the side 
that had the angular piece taken off nearest 
to the upper. While the awl is in the posi­
tion shown at c (Fig. 6), the part shown 
(Fig. 7) is placed upon it, in order that the 
awl may be passed through it at A. The awl 
is then ·withdrawn. The thread being held 
in the left hand, one of its bristles is . put 
through at A (Fig. 7) and c (Fig. 6). This is 
pulled through until it has reached the 
twisted centre of the thread. 'l'hen you 
have an equal length on each side, one in 
each h~nd; and now, with the awl in the 
right and the hand-leather on the left, you 
are ready to set the first stitch. 

A hand-leather is indispensable, but it is 
very simple · to make. Take a piece of 
leather-the leg of an old Wellington or the 
top of an old water-tight will . do ; but, fail­
ing these, a piece of new leather, not too 
stiff-about 8 in. to 10 in. long, and 2t in. to 
3 in. wide, shape it as in Fig. 8, then a third 
of the ,vay from the end, at the left, cut a 
piece out about 1 in. in diameter, as at A, 
1 in. from B and ! in. from c, then snip it 
through at B c and D, as sho"\\1n by the short 
strokes . It is then doubled over at the 
dotted lines, B c and FE. Four holes are 
made through the two ends, as G and H, and 
laced together, as at I and .r, and made 
secure. It is then placed over the left hand: 
c E being the botton1 and G H bei.ng in the 
}Jahn of the hand. The thumb is passed 
through A, and the cuts, Band E, soon permit 
it forming it self into the shape of the hand. 

Now to set the first welt stitch: the awl 
is put in as before, through the next hole, D, 
the left bri stl e is put through just about 2 in., 
the right fallows sin1ilarly. The points of 
the bristles change hands-the left to the 
right and th e right to the left-and they are 
pulled th1 ougb si1nultaneously for nearly 
half a yard each. This is done by holding 
the bristles between the thumb and finger 
(,vith their points in a direction from the 
,vork) ·with the palms of the hands upwards. 
"\.Vhen they are pulled a little way out, the 
hands are twisted round, so as to bring the 
thread round the band at the bottom of the 
li ttle finger, and round again, to be held by 
the thumb and finger of both hands. · The 
first pu ll is finished in this way. When the 
thr ead (not the bristles-keep these betwee n 
the thun1b and finger, ready to use again) is 
dropped, and picked up again near the work, 
another stroke is made. This will, in all 
probability, pull the whole of the thread 
through. If uot, another pull must be taken; 
but, anyway, they must be pulled in quick 
succession until the stitch is · set. This 
cannot be until you have made the final 
stroke. This is not to pull the thr ead in, 
but only as a tightening pull. It must be 
hard - rnore especially on the right side, 
which pu lls the stitch into the welt, whereas 
an over-stron g pull on the left n1ay possibly 
pull th e stitch through the in -sole. But to 
get th is extra strong stroke you must wind 
the ]eft end round the band-leather on the 
left hand, and the right end must be wound 
round th e end, or knob, of the handle of the 
awl, as A (Fig . 9) .. rrhis done and pulled in 
ti ght, the next and all following stitches 
can he proceeded with in a similar way. 

Wh en five or ,six stitches have been set , 
th e searn can be knocked down with a 
han11ner to make it smooth j but do not 
hit so hard as to bruise it. While this 
stoppage in th e work is being made, it is 
,veil to ·wn,x y<)Ur ends , or at least one of 
th ern. It is best to wax only the one on th e 
ri ght sfrl.e. Set another stitch, and th en 
wax the other, whi ch this ti1ne is on the 

l-VORK. 

right. This process is adopted becau£e the 
first time the wax passes through the leather 
it is very apt to chip off the thread a little 
here and tliere, and fly on to the work. If 
the right side be worked from the wax falls 
on the inner sole, where it does no harm; 
otherwise, it would fall on the upper of the 
boot, and would not only need getting off, 
but would also spoil the leather, if Russian 
or any coloured leather. The waxing is clone 
by holdtng up one end straight above the 
work with the left hand, and holding the 
wax in the thumb and finger of the right, 
and rubbing jt up and do,vn quickly and 
evenly. Then you proceed with the rest of 
the welt-sewing as above, until reaching the 
other joint at the commencement of'"' the 
waist (see E, .Fig. 6). Here skive off the re­
mainder of the groin which has been left on 
the welt, turning it back upon the sole or a 
piece of thin wood, and skiving it as you did 
the other end. Then se-w it in till you get 
to the point F. There it is cut off, and the 
last ,velt stitch set over it. You will find, 
however, when you get to the toe, that the 
boot will need turning round, toe from you ; 
also that it is best to draw each tack, so 
that the work shall not come unlasted. 

Now comes the sewing-in of the seat. If 
y9u do not start ·with a ne-w thread, you 
must well wax the two ends, which must be 
long enough to go the whole way round ; 
otherwise, a new thread must be used, for 
there must not be a join in the thr ead. 

Start sewing in the same ,vay as you did 
before, but you use no welt ; therefore, the 
stitch on one side will lay on the inner sole, 
and the other on the upper, as at A (Fig. 10). 
This sewing you commence at B and end at 
c, making very solid stitches, and pulling 
the last end through to the inner sole. Then 
tie the two ends in to a good knot, in order 
that the finish may be quite solid. 

If the seat be sewn in first, you can con­
tinue to < sew the welt in with the san1e 
thread. If the welt is first sewn in, then 
the boot has now got stitches in place of 
tacks, and all round there is surplus stuff 
(upper stuff), which 1nust be cut off quite 
close to the stitch, but not so that it weakens 
the seam. The knife must be sharp, and the 
point dipped towards th e inn er sole, save at 
the seat, where it is held a little mor e fiat 
than with the inner sole. The whole seam 
can now be hammered down, to make it as 
smooth as possible. 

Filling up the Bottom. - A piece of chalk 
is rubbed round on the top of the stitches, 
and a piece of felt laid on top and tapped 
down all round. This will leave a chalk 
mark upon the felt, to show the size the felt 
will need to be. The whol e of th e inner 
sole is pasted, and the piece of felt laid on, 
han1mer ed all over, and then left to dry. It 
is then trimmed off all round level with the 
welt. Of course, prior to this the four t acks, 
D, n, n, n, mu st be taken out. . A piece of 
leather is then pegged in the waist with 
about four pegs. It should be good solid 
leather, and of the size n1arked out by the 
dotted line E and F . It should be skived 
thin at each end and each side, so as to 
leave it thick in the centre only. This 
piece of leather is pasted, and a thin piece 
of felt placed over it. This can be done by 
warming th e felt and splittin g it. If the 
bottom is at all hollo w at G, the felt mu st 
be pasted, and another laye r put in the san1e 
way as the first ; but it only. " ra;nts to be ju st 
level with the welt . By th is tim e the ,vhole 
surface, fro1n heel to toe, shou ld be quite 
smooth, and when a sprinkling of po,vclered 
French cha lk ha s been rubb ed in it is ready 
to receive the sole. 

PHOTOGRAPHIC BACKGROUND. 
SCENERY. I 

BY vVlLLIAl\1 CORBOULD. 
~ 

A corr~spo_ndent (A. E. A., Sifffol!c) ha.3 
asked for 1nfon11ation on a subject ,v hich 
cannot be treated in the limited space of 
"Shop." Hence this brief article. 
. In the first place, the 1naterial for paint­
ing on n1ust not be less than 6 ft. \Viele and 
~ ft. ~igh, and should be in one piecc-- tha.t 
1s, ,vrthout a seam. The calico sheetino· or 
canvas 1nust be two yards ·wide. I ~an 
send it for I~. ~}d. per yard-the proper 
canvas for pa1nt1ng on-should he not be 
able to get it. 

1 
S.econd_ly, get sorn_e battens, say about 

22 1n. :VIde and 1 1n. thiiek ; let two be 
7 ft. 10 1n. long and two 6 ft. 3 in. long ; place 
the two short ones on top and bottom of 
the t,vo long 
ones. "Put two 
nails in each 
corner, about 
2~ in. long (see Fig. 1 
Fig. 1); you 

Fig. 2. 

Photograph Background. 

need not drive then1 right borne, the y :will 
be easily taken out after the painting. Th e 
frame should be 8 ft. high and 6 ft. wide, and 
perfectly square. 

Now tack your canvas on the frame by 
tacking th e t,vo top corners, then the two 
botto1n corne1~s ; stretch it moderately tight. 
Now tack th e top and bottorr1 centr es, then 
th e sides ; keep dividing· the centr es until 
the tacks are about 6 in. apart. It ,vill nffw 
be ready for priming. · 

There are several colours ·which n1ay be 
used for photo graphic background s, but 
space here will not admit of th eir treatment. 
I shall only deal with one, and the si1nplest. 

Have about 4 lb. or 5 lb. of ·whiting; break 
it up, and put sufficient ·water to it to ju st 
cover it. \Vhen soaked, drain off all th e 
water you can . Have no,v 3 lb. of j elly 
size, and put it on the fire ·with about a pint 
of water ; 111elt it, but do not let it boil. 
Pour this over th e ,vhitin g, ,vell 1nixing it 
to about the consistency of casto r-oil. vY c 
must no,v hav e a littl e vegetable black ; 1nix 
this ·with a li ttle ,vat er into a paste. N o,v 
a little celestial blue 1nust be rnixed in the 
same way as th e black . vVe ar e no-w ready 
to start paintin g. 

A single ti e brush, about 10 oz. or 12 oz., 
,voulcl be best to use. Take a little of the 
·whitin g out, and put it on one sid e :for future 
use. 1\.cld so111e vegetable black and celestia l 
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hlue to the large portion of the whiting. 
l)o this very ea ref ully, adding a little at a 
ti1ne, ,vell n1ixing it, and keep trying the 
tone of it by putting a little on a piece of 
white paper or the back of the hand, letting 
it dry to try the colour, which should be a 
pale French grey or drab. You must be 
particular in this, as on it depends whether 
you get a good photo or not. When you 
are satisfied, cover your canvas with it, be­
ginning at the top right-hand corner, work­
ing to the left, and so on do,vnwards until 
all is covered, taking care to cross and re­
cross the work ,vith your brush, making 
sure you do not n1iss any part ; leave this 
to thoroughly dry. You should now have 
two or three brushes, such as foliage brushes, 
and a fitch or t,vo (see Vol. II., No. 92, Figs. 
2, 3, ·4, and 7). In com1nencing the painting 
of the subject after the priming is dry, you 
must keep the centre very light in tone­
that is the part ,,There the person being 
photographed ,vould stand-gradually gain­
jng in strength of colour as you advance to 
the outer part of the painting. The best 
"ray to execute the centre is to put a little 
blue and black on a sl~b or board, take 
your priming-brush with prin1ing in it, press 
the ends of the ha.ir into the blue and black, 
then touch it in the pure white, ,vhich you 
have previously put on one side ; lightly 
punch the brush against the board or a piece 
of paper-anything clean will do ; stipple 
the - ,vhole of the centre, ,vhicb will give it 
the appearance of distant foliage. Your 
own taste and judg1nent must guide you as 
to ,vhen you have the desired effect. As 
you ,vork from the centre, the foliage be­
comes n1ore n1a.rked and stronger in tint _ 
(see sketch). The front of the scene, show­
ing the grasses, reeds, and leaves of the 
foreground, should be well defined. As I 
have said before, there are othe·r colours and 
subjects innumerable suitable for back­
gro unds. 

For the 111ethod of roping a roller I must 
refer you to Vol. III., No. 154, p. 793, Fig. 9. 

••• 
MEANS, l\lODES, AND JlIETHODS. 

POINTERS FOR AMATEUR ELECTRICAL 
EXPERIMENTERS. - In ma.king induction 
coils, bells, and other electrical apparatus 
,v here platinum is to be used - this 
n1etal no,v is very costly - the contact 
points can bG 1nade from the sma ll 
pins that are in fal se t eeth. There are 
two pins in each tooth, and old teeth 
can be procured from a friendly dentist for 
little -or nothing, and it is a good idea to 
f:iecure son1e so as to have them when 
needed. 

\"{ ATERPROOF CKMENT.- Take loz. of gu1n 
sandarach and 1 oz. of gutn 1nastic. Dissolve 
in 1 pint of alcoho l; add 1 pint of turpentin e 
and l quart of strong vellu1n glue. Put 
gun1s and a lcohol on a kettle of boiling 
~f'ater ; ,Y hen dissolved, add the boiling 
glue. I(eep boiling and well stirred till 
t horoughly mixed, then strain through a 
c1oth. It drie s quickly. 

I'noTo. DRYER. - A useful contrivance 
·worth kno,ving, and ·which is very valuab le 
for drying ph otogr aphs, is the follo,ving :­
Get n, s1nall (say, 1 in .) piece of watch n1ain­
spring, bend double, and heat in a gas fla1ne 
to prevent snapping ; hang this on a line, 
and put a corner of the print between the 
ends. This is 1nuch better and cheaper than 
the clips us ed by 1n ost photographers, and 
does not t ear or 1nark the paper. 
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MODEL BOILERS : HOW TO FEED holds it near its seating, but will not close 
T HEii. it against the pressure of water in the 

BY FRANCIS CAMPIN, c. E. tank, B. . 
,

0
, Communication is made between the 

T 
t " d 

1
,, . 

1 
. stean1 space of the boiler, A, and the top of 

HE _erm . mo e IS mer~ Y.comparat1ve, the tank, B, by a pipe, c, in which is a valve 
and 1n this sense I use .1t 1n describing or stop-cock, L. This valve or cock, as the 
a mode of feeding high-pressure boilers case may be, is operated by a float arrange-
illustrated in the accompanying diagram. ment. 

Some years since a beautiful little model A lever is fulcrumed to a convenient 
marine engine to drive paddle-wheels was standard at H, and carries at the end, o, a 
made by one of Messrs. John Penn & rod, F, fixed in a float, E, counterbalanced 
Son's workmen, .and fitted into a walnut by a weight, J, pivoted to the end, 1, of the 
shell ; a short time afterwards I saw at the lever, r H G. The float, E, must be solid, to 
Crystal Palace a "model" of the engines of prevent the possibility of its collapse by the 
the steamship Simla. The model was thirty pressure to ,vhich it is subjected, and there­
horse-power. fore it must be counterbalanced to the ex-

The mode of feeding I am abo ut to de- tent of the difference of its specific gravity 
scribe 1nay be used for any sized boiler, and from that of ·water. The rod, F, passes 
as it is not patented, it may be adopted through a lightly packed stuffing-box, s, and 
without fear of infringe1nent. My ren1arks carries a pin, K, embraced by the forked 
are, so far as n1odels are concerned, ad.. end of a lever, which operates the valve, L. 
dressed es;pecially to those who take an The action of the apparatus is this: When 
interest in them, and who, therefore, do not the water in the boiler falls below the nor­
mind a little dirty ·work in dealing with mal level, T T, the float, E, descends and 
metals, 'and perhaps tedious work in per- operates the cock, L ; steam flo-ws through 
f ecting the apparatus. My practical readers the pipe, c, into the tank, n, and equality of 
may perhaps look a little farther into the pressure is established in the tank and the 
design. . . boiler. This pressure firmly closes the 

Th~ d13:gram r_epresents a cross-section of supply valve, P, and the valve, M, previously 
a _cylindrical boiler, A, and. a feed-tank, _B, closed by the pressure in pipe, D, is released; 
with the necessary connections. The tank"i- . then water flows by gravity through the 

pipe, D, until the normal water level is re· 
stored in the boiler, and the float, E, raised, 
whereby the cock, L, js closed, and steam 
communication cut off from the tank. Then 
the steam remaining in the tank condenses, 
the pressure in the pipe, D, firmly closes the 
valve, M, and a partial vacuum is formed, 

c 
R H 

• 

J 

0 

O 
cross section of Cy- which facilitates the opening of the , 1alve, 

lindrical Boiler. P,. and the tank is re-filled through the 

B, is placed slightly above the norn1al water 
level, T T, in the boiler, A. It is of ad van­
tage to place the feed-tank two or three feet 
above the boiler, to avoid the constant pul­
sation that would accrue fron1 too slight a 
difference of levels. N o,v, the principle of 
the apparatus is this : So lon g as the "rater 
in the boiler does not fall below its normal 
level, no communication is open between the 
boiler and the feed-tank; but comn1unica­
tion niay be open between th e feed-tank and 
an ordinary water-supply through th e pipe, 
R, the only pressure necessa ry to supply the 
tank being that necessary to raise the water 
to the level of th e flap-valve, P. I ,vish this 
to be clearly und erstood, that ,ve 1nay have 
200 lb. or 300 lb. pressure per square inch 
in the boiler, A, and only 2 lb. or ;3 lb. above 
the at1nosphere in the tank, B. The ,vay in 
,v hich the water is allowed to flow into the 
boiler through a system of auto 1natic valves 
I ,vill now expla in. 

The tank, B, is stean1-tight, and made 
sufficiently strong to bear the highest pres­
sure in the boi ler, A; but it is, of course , 
very n1uch smaller, as the feed-,vater may 
be alm ost continuous ly passing through it 
into the boiler. vVater is supplied, under 
circumstances subseq uently described, under 
ordina ry pressure through the pipe, R, and 
flap-valve, P, into the box, Q, attached t o 
the lo,ver part of the tank, B. The seat of 
the valve, P, deviates but slightly from the 
ve rti cal: just enoug h to allo"v the va lve to 
seat itself by its o,vn ,veight in st ill "'ater. 
At the end of the feed-tank nearest the 
boiler is fixed a va lve-box , N, fron1 ·which 
runs a pipe, D, to th e lower part of the 
boiler, A . Within this valve -box is a stalk­
valve, M, opening do-wnwards. Its ,veight 
is partly carried by a light spring, o, which 

pipe, R. 
Now, it n1ay be asked, What is the ad .. 

vantage of this method of feeding 1 Well, 
in the first place, it is independent of a 
steam engine or other 1notive agent ; so is 
the injector, bnt the injector must be put 
into action and regulated by an attendant, 
·whereas this contrivance is auton1atic, and 
n1ay, therefore, be used ,vith boilers with 
which no motive power is connected, and 
also " 1ith those which, being worked by 
,vaste furnace gases, do not require the 
attention of a stoker. 

••• 
MASRIUM. 

--+<•o-,-

AN exan1ina tion of a n1ineral which is 
provisionally termed masrite has revealed 
tra ces of a substance ,vhich differed in 
several in1portant respects fro1n any known 
n1etal, and was therefore recorded -as a new 
one, under the nan1e masriurn. This word 
is derived fron1 the ancient name for Egypt, 
the n1ineral in ,vhich the supposed new 
elen1ent is found being of Egyptian origin. 
A sa1nple of masrite analysed by.the authors 
contained 10'62 per cent. of alumina, 2"56 per 
cent. of nuinganous oxide, 4·23 per cent . of 
ferrous oxide, ,vith s1nall quantities of ferric 
and cobalt oxides, and 36"78 per cent . of 
sulphuric anhyd rid e. ~~he balance was n1~de 
up of ,vat er of crysta l1isation, the mineral 
being an i1npure 1nanganese alu111 crysta l­
lising wit h t,venty -two 1nolecules of ,vater . 
The quantity of unknown oxide present ,vas 
0·2 per cent., and the total amo unt of 1nine~al 
being small, the examinat ion of the propert1~s 
of the elen1ent was less complete than 1s 
desirable. The properties, as far as they 
hav e been determined, are as follows.: Th e 
111etal masrium (formula Ms) falls 1n the 
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second series and twelfth group of the 
€lernents when arranged in their periodic 
{)rder ; it has an atomic ,veight of about 228, 
and the formula for the oxide is ~1s0. It 
gives no precipitate ,vith hydrochloric acid, 
iior ,vith sulphuretted hydrogen in hydro­
~h'1orie acid solution, but yields a white pre­
<!ipitate with su]phuretted hydrogen in the 
presence of acetic acid. It gives a ,vhite 
:frelatinous precipitate with ammonia, insol­
~ ble in ·excess, and similar precipi­
tates \vith ammoniu1n sulphide and 
carbonate. ·with potassium ferro­
cyani.de it gives a ,vhite precipitate, 
i~solnble in excess of the precipit­
an ,t, but soluble in excess of masrium 

Fig. 1 

"fVORK. 

MYSTERIOUS llIONEY:nox. 
BY CAROLUS REX. 

THE trifle here described is only ,vorth the 
attention of such as are novices 1n the wood­
turner's art and mystery. I well remember 
when, having at length become the happy 
proprietor of a small lathe, I ,vas at n1y wits' 

, end to know ,vhat to atte1npt in the way of 
turning. rrhe Inastery 
over the tools ,vas 
achieved at the ex-

Fig. 2 pense of nn1ch ,vood, 
worthy of a better fate; 
but the newly-fledged 

Fig. 3 

Mysterious Money-Box. Fig. 1.-Beehive-shaped Box. Fig. 2.-Pillar Box. Fig. 3.-Squat­
shaped Box. 

chloride. Potassium ferricyanide yields no 
precipitate. Oxalic acid gives a white pre­
-cipitate soluble in acetic acid, and in excess 
,of the chloride of the metal. A basic salt is 
precipitated on boiling a neutral solution of 
the acetate, but re-dissolves on cooling. 
~ eutral potassiun1 tartrate gives a pre­
cipitate soluble in excess of the precipitant, 

turner's skill seen1ed to be limited to the 
production of peg-tops and egg-cups! I 
should have welcomed such a suggestion as 
the present, which affords scope for a toler­
able degree of manipulative dexterity, yet is 
easy of attainmtnt. Moreover, the article 
itself may be considered n1erely as a hint, 
all manner of developrnents being possible. 

Fig. 1 above 
shows an outline 

Fig. 4: .Fig. fi 
very easy to turn, 
,v bile Figs. 2 and 3 
are alternative forms. 
In the shapes indi­
cated by Figs. 1 and 3 
the bottom is in each 
case turned separately, 
and is joined by1neans 

- of screws through the 

and from this solu­
tion ammonia does 
not precipitate mas­
riutn hydrate. The 
,caustic alkalies give 
white precipitates 
.soluble in excess. The 
,soluble salts are also 
,vhite, and of , t110::;e 
th~Jt have been exa ­
min ed the sulphat e 
}rlsSO 4.8I-I 2 0 cry stal­
lises best., either f ro1n 
it:~ aq neon s solution, 
or pr eferably f rorr1 50 
per cent. alcohol. 
Th.is app ear s to form 
a n alurn, in which it 

Mysterious Money -Box. Fig. 4.-Apex and 
Plug Key. Fig. 5.- Plan of Top. 

knobs shown; but 
Fig. 2 is turned in 
two sections, which 
are afterwards united 
at the flange. The 
puzzl e is ho,v the 

tak es the place of the potassium sulphate 
in ordinary al urn, and also gives a double 
r-mlt ·with pot ass ium sulphate. Efforts to 
pr epar e the n1etal itself have been at 
pr esent un success ful, . and further inforn1a­
tion, notably on jts spectroscopic character, 
iH neee~sary before it can be definitely ad-
1nit teJ as a new elern ent. 

--- ···---
PE. RHAP S th e hard est of all ce1nents is 

1nade of 100 part s of ,vhite sand to equal 
J>U:rts . of. lithar ge and limeston e powder 
~n1xe<l ·with 7 parts by bulk of linseed oil. 
Under pr essure this ce1nent will strike fire 
f rout st eel. 

money, which can be 
heard rattling inside, was introduced into 
the box ; but a glance at Fig. 5, which shows 
the real top of the box, and at Fig. 4, the 
actual lid, leaves nothing to be explained. The 
dotted lines in Fig. 5 show the position of the 
cross -piece on the peg of the lid when the 
box is closed; and if the "k ey" is made to 
work tightly, th e ·whole will bear consider­
able handling and minute scrutiny without 
the secret "leaking out." The black dots 
on Fig. 5 are to suggest stops, to pr event 
the entire rotation of th e p eg. They n1ay 
be inserted or on1itted at the pl easure of 
the maker. I ne ed scarc ely add th at to 
withdraw the n1oney th o scre,vs at the 
bottom must be re1noved 

SCIENCE TO DATE. , 
I 

Action of Light on Silver Cbloride.-Reccmt 
experiments by Mr. Baker tend to Hhow that the 
black suhst:-1ncc formed by the action of light on 
sil vcr chloride is rea,lly 1111 oxychloridc. For 
instance, silver chloride exposed to light in air or 
oxygen gas cvolvc8 chlorinn and a,h:-;orbs oxygen. 
Again, no darkening is produced whea tlw chloride 
is exposed in r1, vacuum · or under liq uiil :-i which Jo 
not contain oxygen - such aR pnr e d.11·!f ca.rhon tetra­
chloride. Further, when cL1,rkcncd Hil ver chlo r ide 
is boiled with a Holution of pure potm isiurn ehloride, 
the whole dissol vcs, Ril vcr chlorid e b ei11g found in 
the solution together with pnta :-;h, t h e pr o,luction 
of the latter showing that oxygen is 1>resen t.. \Vhen 
darkened silver chloride iH kept in the dark, it turrn, 
white again ; and Mr. Baker ,1,dducrn rca .Nons to 
believe tht.1t another oxychlo r i<le iH form ed, u. fresh 
absorption of oxygen taking place. 

Properties of dry H 2 S.- -l\lr. Hn glH~H ha s lately 
observed the interesting fact thrLt dry 1mlphu-

. Fetted hydrogen gas haH no action on rnagnesia, 
baryta, or on salts of Hilver, copper, mercury, learl, 
bismuth, cadmium, an:1en1c1 zinc, ir on, or cohalt, 
nor does it in this state redd en litmu s paper. 

Electric Locomotive. - An electric locomotivf :, 
which is to be more powerful th ,-tn any yet made 
and designed for a spe ed equa.1 to that of a Rteam 
locomotive, is to be built by IVIessrs. Brown & Boveri, 
of Baden. It will be provided with motors of 1,500 
horse-power. 

Liquid Air.-A very remarkable lecture was given 
lately by Professor Dewar at the Ro yal Institution, 
in which a, wine-glaHsful of liquid air was actually 
prepared in view of the audienc e. It is a remark­
able fact that air is liquefied wit hout change of 
composition, but the liquid a.ir becomes fractionated 
by spontaneous evaporation, the nitrogen vapori sing 
fa ster than the oxygen, and leaviu g t he latter pur e. 

NOTES FOR WORKERS. 

To dilute sulphuric acid (oil of vitriol), always 
pour the acid very car efully into the wat er, and 
never the water into the acid , for in the latt er case 
the acid is liable to spurt on to th e operator. 

LINSEED OIL is obta ,inecl from the seeds of th e 
flax plant. Owing to its tendency to becom e solid 
when exposed to the air, it is called a '' dryin g oil' ' ; 
this tendency is much increased by heating it with 
about on e-twenti eth of litharg e or on e-t enth of black 
oxide of mangane se. The oil thus tr eat ed is call ed 
"boiled lin see d oil.' ' 

A NEW porcelain has be en obtain ed by grindin g 
asbestos to a fine powder , dissolving out all solubl e 
m atters with hydrochloric ac id , making the powder 
into a paste with water, and baking it in a porcelain 
furnace for eighteen hours at 1,200 °. 

PRO'B'ESSOR KOCH has not yet succeeded in per­
fecting his r efin ed tub erculin, and will not supply 
any to the doctors till he has. 

THE French Government think so well of th e n ew 
typ e of forts with iron -cased turr ets, designed by 
the Belgian engineers to defend th e line of th e 
l\feuse, that~ has decided to erect on e of the sam e 
pattern near Lun evill e, at l\Ianonvilli er s, on th E 
eastern frontier. 

T H E eight bon es of th e human cranium or brain 
case are united by m eans of irr egular sa.w-lik e ed; es, 
which firmly lo ck them to geth er and yet allow 
for their growth. 

To stain wood a mahogv.ny colour befor e polishin g, 
bo~l logwood chips in wa ter, addi~ g a lit t le sod_:'l. t o 
bring out th e colour, and apply wit h a bru sh . .. Wh en 
dry, use Fr ench poli sh. 

NJijW SOUTH ,, r .ALES, .Aust ralia , has a po pul ati on 
of 1,13 2,234, includin g 14,l i)f.> Chin ese an d 8,280 
abori rrin es . This is an inC"rcase of 380, 766 sinc e 
1881.

0 

The population of Sydn ey is 383,386, being 
an incr ease of 158,447 sinc e 1881. 

l\lIN EHAL lubri catin g oils have, on t h e whole, 
l ess action on m eta ls th an vege ta ble oils ha:ve. 

Ooim: is th e bark of n, c1es crip t ion of oak tre e 
( Que·rc·w; su.lier ) ,vhich gr ows in great abundan ce in 
Sp ain, It aly , and Fran ce. 

TH E effect of th e electr ic li ght curr ent on t he 
compas ses of som e vessels is so gr eat th a t it 
becom es necessary to det ermin e how many how·s 
th e dynamo ha s been runnin g before working out 
th e vesse l 's reckoning. 



The Work Magazine Reprint Project © 2012 toolsforworkingwood.com

''WORK" PRIZE SCHEME. 
NO TI( !E. 

.. WORK" COMPETll ION COUPON 
·will be found on page 415. 

NOTICE TO READERS. 

l LLUSTRA'rED an d leading articles in next 
issue (No . 183) ,vill be :-

DINING-Roo:M BUFFET. 
"\:VATCH AND CLOCK ( ~LEANING. 
vVH1TEN1NG I(EY s oF PIANos. 
H o,v To Pu~r ON A LocK. 
BORDER ORNA?tfENT. 
CURRICLE HARNESS. 
R .ELEASIN G POLE STR.A.PS. 
CARPENT RY FOR BoYs-TooLs. 

*-* * Th e Editor makes this intimation in th e 
h ope that readers, having friends interested in 
any of th ese subjects, will bring th e same to 
th eir noti ce. 

"'YORK'' PRIZE SCHEME. 
---•o--,-

" Useful Houseliolcl A rt ,icle '' Co1n-
JJetition. 

THI S compet iti on has been an unusually 
h eavy one, and the very large number of 
sugges ti ons sent in bas made the work of 
adjudication an extremely difficult task. 
Great care , patience, and much delibera­
tion have been exercised so as to give every 
cornpe titor the full ben efit of his or her 
sugges ti on . The re sult is that the neces­
sity for di vicling the f.riz es has in this in­
s~ance p rese nt ed it sel , so equal, when con­
s1derecl, as th ey hav e bee1~, fro1n all points, 
do the selected suggestio ns appear. It 
·would be obviously a di sadvantage to the 
con1petitors to allot thr ee prizes ,vhen six 
sugges tions are adjudged of equal merit, 
both as r egards uti lity and originality. I 
La.ve exe rcised my discr etion, therefore, and 
decided to di stribute th e pri ze money in 
Sluns of £1 each to the sender s of th e follo ,v­
ing suggestion s- a course which it is hop ed 
·will give sa ti sfaction :-

£ 1-" Ea sily Removable Sash'' suggestion, 
bearing the ::;ignat ure " Improven1ent." 

£1 - '' In1prov ed Bookn1arker" suggestion, 
bearing th e signature "Bookm ark er." 

£1- " Ste ps S tea dier" suggestion, bearing 
the signature '' Aster.'' 

£1-\' I-I ot or Co ld Cabinet Bath Fra.m e " 
suggestion , bearing the signature 
" Pate r." 

£ 1- " E[ ot v'/ ate r Dish Cover'' sug gestion, 
bearing th e signa ture "Forkles s." 

£ 1--- '' Irr1provecl Clothes I-Iors e" sug gestion, 
hearing th e signature "Dhobie. " 

Th e narr1es and addresses will be pub­
lii:;hecl wh en the sealed envelopes are 
op ened and the l\fSS. printed. 

In rnaking thi s a" 'ard it should be men­
tion ed that '-n1rtny rea lly good thin gs, whi ch 
·woul d h::tvo take n pri zcB, ·were shut out for 
th e rea~on th at th e application of the id ea 
w ,ts a lready a.dopt ecl, or the mark et con­
ta ine( l th e sa rne or bette r thing s, or the 
8ttgges t ion di.cl not con1e into th e category 
of a household arti cle. Some of th ese con1-
] K·.t i t ors, how ever, n1ay look forward to 
:-:;eci ng flt eir sugge~t ion s put into pri nt as 
8pace and opportuui tJ offer .-Ecl. vVoRK. 

WORK. 

i8 p,thli.8hed at !,a Belle Sauvage, Ludg9-fe Hill, London, at 
9 o clock even, lJ ednesday nwrn in !I, and should be ontafoable 
'!l'"rv 1vhere throuuhout the United Kinvdom on Fridav at tl 
c.atest. ie 

TERMS OF SUBSCRIPTION. 
(Sent post f1· ee to any part of the world.) 

S months, free by nost 1 8A 
(i b "" •• B. IJ . 

12 
rnontl s, .. •• Ss. 8d. 
mou t is, .. . . •• .. 6s. 6d. 

Postal Orders or Post Office Orders payahle at the General 
Poat Office, London, to 0.A.881!:LL a.nd COMPANY, Limited. 

TERMS FOR THB INSERTION OF ADVJl:RTIBJCMRNTB IN BA.OH 
WEEKLY ISSUE. 

One Page -
Hal! Page • -
Quarter Page • 
Eigb th o! & Page • • 
One-Sixteenth of a Page. 
In Column, per inch • 

• 

- -

£ s. d. 
12 0 0 
6 10 0 

• 8 12 6 
• 117 6 
• 1 0 0 
• 010 0 

Small prepaid Ad vert1sements 1 such as Sltutltlons Wanted 
and Exchange, Twenty Words or les s , One Shi! ling and One 
Penny per 'Yord extra. it over Twenty. ALL OTH&

1

n Adv er· 
ti s~n!ents m . Sale aud Ex chang e Column are charged One 
Sh1lllng per Line (averaging eight words >. 

Prominent PoBition8\ or a 8eri8B of insertion8. 
lJv Bpecia, arra:i,aement. 

••• AdTertise~uents should r each the Omce !ourteeD.· 
days m advance of the date of issue. -

• • * All letters suggesting Articles, Designs, and MS. 
communications for inser tio n in this J ournal 
will be welcomed, and should be addressed to 
the Editor of WORK, CAS SE LL and COMPANY, 

Limited, London, E.C. 

UNDERGROUND RAILWAY LIGHT.-Why 
do not the Underground Raihvay authorities 
bestir themRelve s and do som ething with 
the electric light both inside the carriages 
and along the routes which run under and 
around London ~ With the progress 1nade 
during recent years with electri .city, it is 
astoni shing that the :i\tletropolitari and Di s­
trict Railway Oo1npanies have done nothing 
to alleviate the misery and mi schief which 
attend travelling along these dark ·and 
sulphurous cuttings. Ever since the forn1a­
tion of the und erground lines the com­
plaints and clarnourings for mor e light and 
air have b een continuous, and blunderin g 
and expensive experi1nents have, it is true, 
been attempted to quell the rea sonable de­
mands of men and ,vomen compelled to 
travel day and night along these clisn1al 
route s. But why do not the autho riti es 
turn to electricity, and light these pitch­
dark tunn els 1 They n1ight go furth er, and 
tile the walls up to an eye-line. Sur ely, 
too, ,vith a little ener gy in the engineering 
clepartn1 ent s, it would be pos sible to d evise 
plans by ,vhich the 1niserable lights in first, 
second, and · third-cla ss compart1n ent s alike 
- ,v hi ch are useless for read ing purpo ses ­
sha ll be super seded by a light \vhich ,vill 
perrnit con1f ortable r eadi ng to reliev e th e 
tediun1 of travelling along th ese subte r­
raneans passage s. We kno,v so1nethi ng of 
the j ourn ey fron 1 the "Royal Oak " to A.lcl­
gate, and have no hesitation in pronoun cing 
it as ruin ous to the eyesig ht of th e tho u­
sand s ,vho end eavour to read a book or 
n ewspa per. Con sid ered in the light of 
pre :::;ent -day sci ence, it is really di sgraceful 
that th e lin es ren1ain th e di srnal and lun g­
irrit at ing cha nn els th ey no,v are. vVe con1-
1ne nd to th e director s electricity as a n1ot ive 
po ·wer for th e engin es n,ncl an jl1u111inant for 
th e tunn els and ~arri nges. If every sea son­
tid cet hold er 111ade t hi s 111atter a condition 
ere rene\ ving a ti ck et, the realisation would 
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soon come, and nobody would be the worse. 
On the contrary, director s and shareholders 
alike would soon find th emselves the re­
cipients of gr eat ly improved di vidends . 

ELECTRo-1foToRs FOR SMALL WoRK­
SHOPs.-When electric light mains are 
laid alon g all the street s of our to¥ln s and 
cities as the gas and water n1ains are now 
laid, and the producers of elect ric power are 
prepared to supply consum ers by day as 
well as by night with electricity at a rea son ­
able ra te, ·we shall see a rapid dev elopn 1ent 
in small electro -mot ors. Poor dre ssn1akers 
now bent double over sewing- machine~ 
whil st performing treadmill motion and 
wearing out their lives in a ce~seless 
round of m onotonous labour, will then be 
ab!e to sit or stand, t:-s they plea se, at ma­
chines erected at a suitable eleva tion an d 

· find pleasure in guiding the work und~r ·th e 
swift, regular movements of needles im­
pelled by electro-motors. Ladie s will be 
able t<, amuse themselves by embr oid ery 
with suitable machinery, whil st their ser­
vants in the kitchen are grinding the coffee 
making mincemeat, cleaning knives and 
metal-work, and other domestic work, done 
by machines driven by electro-motors con­
nected by a s·witch with the electric main s. 
Shoemakers in their home ·workshop s ,vill 
be able to stitch uppers and close the boots 
and shoes at a rapid rate ,vith a minimum 
of personal labour ; jewellers will find plea­
sure in working polishin g-lathes driven by 
electrical power ; denti sts will find s1nall 
n1otors convenient for dri ving d ent al lath es; 
and hair-brushing by machin ery will rec eive 
a fresh impetus. Small gas-engines and 
oil-engines and water-motors will th en hav e 
to give place to the electro -motor in small 
printin g establishments, but chers' shop s, 
grocerie s, and bakeries, in work ing printing 
pre sses and in driving sau sage-choppin g, 
fruit-cl eaning, and mixin g machines. But 
perhaps the n1ost appreci ative user of the se 
srna ll 1notors will be the gentl e111an am a­
teur engin eer or ·wood-turn er, who no,v 
owns a small lath e, and find s hi s plea sur e 
in ,vorking ·wood or metal as a hob by . 
We can in1agine his pl easure in being abl e 
to ha ve a clea n and cool worksh op at all 
tin1es, un soiled by th e 111ess in separable 
fron1 gas, oil, or steam moto rs, and fr ee 
f ron1 th e din and danger att endin g the se 
source s of n1oti ve power. Th en, again, 
th e n e,v era ,vill herald th e birth of a 
ne,v indu stry - nan1ely, that of small 
electro-motors suitable to the work. 1vluch 
h as been done in this way already, but 
m nch re1nains to be done ; and we n1ay 
yet live to see establi shn1ent s ri se to cope 
·with the special ,vork of elect ro - motor 
n1ak ing, even as no\v th ere ar e spec ial works 
for n1akin g cycles. Advance, En gland ! 

T ECHNICA L TEA CHER S' PAY nIENT .- Some 
of the County Councils are actually going 
to guar ant ee a certain payn1en t to te chnical 
tea ch ers. Thi s is as it should be ; for, as 
,ve have said on previous occasions, the 
conditi ons ar e not such as to t e1npt a first­
class ,vork1nan to und ertak e th e job of 
condu ct ing a class, when, at the enct of the 
sess ion, h e 1night find hin"self out of pock et, 
hi s r en1 un erat ion having depend ed on the 
resul t of the exan1ination. vVb.en techni cal 
t eachin g receives its du e shar e of atten ti on, 
a.ncl it is the practice to guarant ee payme nt, 
th en ,ve shall get con1pet ent n1en to con1e 
f or,va r<l. So far, th ey have not done so. 
Sir Philip n1agnus not ed thi s at a recent 
rnceting at ,vhich the Duke of Devon i:;hir e 
pr esided. No ·wonder ! 
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DESIGY AND DECORATION OF ALL 
... 4..GES. 

• 
BY }I. H. C. L. 

EARLY CHRISTIAN. 

THE first specin1ens of purely Christian art 
are fron1 the cataco1nbs. These mysterious 
labyrinth s, underlying the great city with 
their n1iles and rniles of na1To-w· passages, 

WORK. 

that have never known the light of day, are, either side is seen, rudely scratched on the . 
to the writer's mind, the most interesting rock, a dove, a fish, a palm-branch, sho,ving 
sights in Rome. Here, as "-e all know, the the dead ,vas a martyr (Fig. 6), ,whose sig­
Christians took refuge, sometimes for months nific'ance ,ve no,v know ,vell. 
tog ·ether, from the savage persecutions of the vVhen the sign was drawn, ho,vever, it 
emperors; here their dead still lie buried, ,vas only to the eyes of the few that it 
row above row. Only parts of the old cata- conveyed its sacred 1neanin g, and heath en 
combs have been excavated. Taper in hand, search ers ,vould pa s~ it by ·without being 
one follows the guides through what seen1 any the ·wiser. 
interminable passages, and constantly on , The syrr1bolis1n of the earli est art of 

.3 
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Ear ly Chr is tian Oni.ament. Fig. 1.- Guilloche Diaper. Fig. 2.- Mosaic Border in Sixth Century Church. Fi g . 3.- Carlovin gian Ivor y Car.Ving . 
Fig . 4. - Vine Bor der : Eleventh or Twelfth Century. Fig. 5.- Lamb : Enamel Cask et. Fi g. 6.- Palm -Branch. Fi g . 7.- Sacr ed Syn1bol. Fig . 8. 
- Very Ea rly Cru cifix. Fig. 9.- Border on Casket: Northern Work. Fig. 10.- Gem Box: Elev enth Century . Fig. 11.-De sign on Port abl e Altar : 
Germa n Work. Fig . 12.-- From a German Oliphant. Fig. 13.- Capital of Venetian Well-he a d. Fig. 14.- Border on Old Cask et. Fig. 15.- Design 
on Eleve nth Century Pyx. Fig. 16.- Carving from Cathedr al: Sa lerno. Fig. 17. - -Russian Triptycll . Fig. 1s .- Lan1p from the Cat acomb s, Rome . 
Fig. 19.- 0ld Form of Cross. Fig. 20.- Border on Enamelled Casket . Fig . 21.- 0ne of the four Eva ngelists on the sa me. · 
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Christianity has come down to our own 
days, and in the first centuries after Christ 
it ,vas a very distinctive mark in all eccle­
siastical design. In those tirnes nearly all 
the art ,vas ecclesiastical, though it was 
grafted on to the Pagan system of decora­
tion ·with not the happiest results. It is 
cur ious to see in the n1osa.ics of some of the 
early l{oman churches dancing girls and 
little Cupids and Psyches occupying the 
circles in the guilloche diaper (Fig. 1), which 
,vas a favourite forn1 for the covering of sur­
faces. In the church of St. Costanza the 
subject of a 1nosaic is the culture of the vine. 
A.t each corner are vintage scenes : the 
bringing ho1ne the grapes, and treading 
the1n out in the ,vine-press. In the centre 
is a vine, the branches of which meander 
over a large space, the grapes being pecked 
at by birds and beasts and gathered by boys. 
The ,v hole suggests a fit ornament for a 
temple of Bacchus; but the artists had, no 
doubt, in mind the sacred symbolis1n of the 
vine, which soon came to represent the 
Holy Eucharist. -

The stiff ,vreathings of the Romans were 
adopted by the Christians. In the church 
of St. Cos1no and St. Damiano (sixth century) 
there is an apsidal mosaic of Christ sur­
rounded by apostles. Above are some very 
favourite symbols-a lan1b laid on an altar, 
~even candlesticks, a sealed book, and a roll 
,vith seven scenes. The border is a garland 
,vith a ribbon tv1ined round. At each turn­
ing of the ribbon the flo,ver changes-from 
a lily to an olive, from an olive to a pon1e­
grana te, and 50 on (Fi g. 2). 

The Iloman churches were built in the 
form of the pre - Christian basilicas. or 
halls of justice, ,vith an apse or arched por­
tion at one e_nd, "'·here the altar ,vas placed. 
It ,vas the vaulted interior of these apses 
,vhich ,vere decorated with mosaics. Many of 
th ese re1nain intact to this day, and the 
colours are as fresh and brilliant as ever. 

One of the most important of the early 
Chr ist ian churches was that of St. Paolo 
fuori le 1I ur a, built on the place of St. Paul's 
1narty rdo1n. It is now destroyed, and a new 
church stands in its place, built on the old 
plan, and very beautiful ; but portions of 
the cloisters remain, and are one of the 
lovelies t and n1ost picturesqu e 111onuments 
in the neighbourhood of Rome. 

In the age ,vhich followed that of the 
catacombs carvin gs in stone and ivory be­
ca me co1nn1on. The early ones were almost 
entir ely of scripture subjects, very naively 
treate d. In the Lateran and other Ron1an 
n1usenrr1s th ere are sarcophagi cut in stone, 
with Jonah and the Whal e and th e like 
b iblic al scenes 1nost quaintly depicted, with 
a n1ultitud e of figures crowding each other 
out of perspectiv e and anaton1y. 

The Ron1an Christian art ,vas not con­
fine d t o l{o1ne. It spread to other Italian 
c iti es- notably, Ilavenna - which at one 
pe ri od, ,vhe n llo 1ne its elf lay desolat e from 
th e hand s of invaders, ,vas the capital of 
lt aly. It spread over th e South of France 
and up the !thine, distingui shed in the ,vest 
{) f ~Europ e by the general appellation, 
lton1ane s(1ue, though deve loping son1ewhat 
< lifferently in the different countries where 
it took root. niany ivory carvin gs remain 
fron1 the Carlov ingian age - that is, the 
period ,vhen Charlemagne and his succes­
sors rnl c(l over Germany and a considerab le 
llart of Franc e. 

The ]101J1n,nes(1ne ivory carvings ,vere 
generally th e outsides of diptychs or trip­
tyc hs-- the fonner having tvvo leaves and 
th e L-ttter three , ,vith pictures of th e saints 
or other sacred suQjects insid e. rrhe backs 

WORK. 

~ere ornan1ented since, when, st.anding up­
right on a table, as they were intended to 
do, both back and front were seen. 

'rhe heathen Romans borrowed the Chris­
tian ide~, and sec~lar _diptychs were pro­
duced with ,vaxen interiors, to be used with 
a pointed style as writing-tablets. 

In the South Kensington Museum, among 
many other specimens of ivory carvings, is 
one of these secular diptychs, perhaps a 
present from some newly-appointed consul 
to a friend ,vho had helped to gain him his 
place. It represents a female figure offering 
at an altar of incense. She stands beside a 
tree, and a child is in attendance upon her, 
holding a basket of fruit and flowers. A 
border of debased " honeysuckle pattern " 
runs round the picture. The Carlovingian 
ivories are numerous. Sometimes each leaf 
contains two or three distinct scenes in the 
life of our Lord. In this case the scenes 
are placed one above another, with no 
dividing line. Adam and Eve ,vere favourite 
subjects for representation. "\Ye have Adam 
narning the beasts · Adam and Eve mourn­
ing on t'wo little billocks, with three sym­
metrically arranged trees. The Carlovingian 
trees seem · to have had but two, or, at the 
outside, three, branches, each with three 
leaves and two bunches of fruit (Figs. 3 
and 4). Caskets were also made in ivory, 
and tombs of the saints elaborately covere_q.~ 
with sacred subjects. 

In the middle of the fourth century began 
a very important development in art-the 
Byzantine. In 324 A.D. Constantine re­
n1oved the seat of his empire from Rome to 
Byzantium, to which he gave the name of 
Constantinople. He pulled down all the 
heathen temples and re-built the city; and 
with its re-building came into existence a 
new school of art. l\1any influences con1-
hined to produce it-the old heathen tra­
dition of architecture and ornament, the 
symbolism of Christianity now developed 
and fixed, the oriental influences which can1e 
in through the :position of Byzantium as a 
great trading port with the East, and per­
hap5 a certain inspiration from the imme­
diate neighbourhood of Greece, wh ence , no 
doubt, the new artists were largely dra,vn. 

Mr. Stannus finds in the great palace 
built by Domitian at Spalato, ·when he re­
tired thither after resigning the empire, the 
germs of Byzantine architecture. The ,vork ­
men who built it, unvers ed in classicnJ tra­
dition, left out the entablature over the 
abacus, and committed other solecisms, 
which formed an important new departure. 

The Byzantine churches ,vere built on 
the plan of a Greek cross, with a systematic 
arrangement of arches and cupolas, sur­
round ed by a dome. The Aya Sophia, built 
by J ustinian-no,v a mosque - is considered 
the chef d'mu1)re of the Byzantine style. · A 
more ,videly-known specimen of this school 
of architecture is St. Mark's, at Venice , over 
whi ch Ruskin goes into rhapsodies. 

After th e vastn ess and severe proportions 
of th e R on1an basilicas and the i1npressive 
grandeur of the Gothic cathedrals of France, 
Gern1any, and our own England, the first 
impr ession of St. Mark's is apt to be n1arred 
by an id ea of insignificanc e ; but the more 
one sees of it th e bet ter one learns to kn ow 
and appreciate the exquisite refinement of 
it s forn1, the harinonious blendin gs of its 
colouring, and the reality of all its decora · 
tion, non e but the nobl est and n1ost lasting 
material s being used. 

Colouring was one of the strong points of 
Byzantin e decoration. Fron1 a literal read­
ing of the Second Con1mandn1ent no i1n~ges 
,vere allo,ved in th e chur ches of Byzantnun 
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-a restriction which still exists in the G(e"ek 
Church-and the representations of sacred 
subjects was entirely in painting. As any 
colours applied to a surface are apt to be 
fleeting and perishable, mosaic ,vork was 
soon substituted for painting proper, and 
the gorgeous Byzantine mosaics-like those 
of the Roman churches on a gold grou11d 
-became famous in the history of art. 
Costly and beautifully coloured 1narbles, 
stones, and gems-cut round, and not with 
facets-and gold and silver, were lavishly 
employed in the decoration of the sanctu­
aries. The mosaics becarr1e more resplendent 
when tesserre of coloured glass were invented. 
Wrought metal work ,vas used in the vessels 
of public worship -- the lamps, shrines, 
chalices, etc.-and the art of enamelling was 
brought to a high degree of perfection. Of 
the t\vo kinds of enamel in use respectively 
in the East and West'- the cloisonne, 
divided by gold wire, and the champ-leve, 
let into the surface-there is not space to 
speak here. Both were inventions of this 
period. The Greek Church has preserved 
the Byzantine tradition to the present day, 
and the art which had birth in the fourth 
century still lives in Russia and modern 
Greece. Some Russian sacred pictures on a 
gold ground - crosses, triptychs, etc. -
brought from the Crin1ea by the writer's 
father, singularly recall the work of the 
earliest Byzantine days (Fig. 17). 

Byzantine art spread widely, especially in 
some parts of Italy-at Venice, Ravenna, 
and in other towns. It so affected the ,vhole 
art of the pre-Gothic period-leaving out, 
perhaps, that of Ro1ne itself-that the word 
"Byzantine" is sometimes used for the 
whole of that era ; but a broad line of de· 
marcation 1nay be drawn between the three 
styles-the Byzantine of Eastern Christen­
dom, the early R.omanesque of Western 
Christendon1, ,vith that of actual Rome 
between. Some ,vriters fuse the terms By­
zantine and Romanesque, and treat them as 
synonyn1ous. l{edgrave, in his valuable 
"Outlines of Historic Ornament," a book 
which should be in the hands of every stu­
dent of design, takes the Ron1anesque as 
originatjng in the ti1ne of the Crusades; but 
,vhat appears to the ,vriter the simplest dis­
tinction is that given abo-ve, the period of 
Western art before the Crusades being con­
sidered the early, and that after it the later 
Romanesque. 'rhe latter ·will be referred 
to in the paper on " Gothic Art." 

Byzantine as an early Christian art was 
highly sy1nbolical. Natural forms were also 
much used. The foliage is stiff, and in the 
d ecorations of th e capitals is not used as 
Ro1nan and Greek foliage ,vas - to suggest 
a springing from the shaft, and supporting 
the weight above it - but si1nply as the 
ornament of a flat surface, ,vhich might 
have been in any position. Fig. 13 is the 
capital of a colun1n. f ron1 a _well-h ~ad ~t 
Venice, ,vhere th e stiff Byzantine foliage 1s 
used, though ,vith a traditio1~ of the orig~nal 
id ea of leav es so placed. Animals and birds 
were constantly introduc ed a1nong the foliage 
(Fi gs. 12, 15, and 16), often very quaint in 
forn1. 

Throu gl1out ear ly Christian art the circle 
,vas a favourite f onn - possibly as an emblem 
of ete rnity -e ith er stiff and geo1netrica l, or 
forn1ecl by folia ge, and filled in with a head, 
a figure, or an anin1al (Fi gs. 5, 11, 12, 14, 
etc .). Crosses of all kinds and shapes ,vere, 
of course very lar gely used, and the em ble1ns 
of th e fo{1r evangelists (Fig. 21) are of con­
stant recurr ence, one often being placed at 
th e end of each ann of a cross, in the shape 
of Fig. 19. 
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The subject of early Christian art cannot 
be left ,vithout reference to the illun1inated 
manuscripts-principally of the four gospels 
-·which came into existence in very early 
Jays. The Byzantine manuscripts were of 
?xquis ite workn1anship, and those of Western I 

Europe developed as early as the fifth cen­
tury into ,vorks of consun1mate art. rrhe 
Celt ic illuminations will form part of the 

: subject of the next paper. The designs 
·used for illuininating, throughout the rest 
of Christendom, presented little difference 
f rorn that used for decoration in its other 

· branches. At first their ornament consisted 
simply in colouring and beautiful lettering. 

••• 
SOMETHING NElV IN SINKS. 

BY PERCY C. RUSHEN. 
,oa 

.I DARESAY everybody has experienced the 
nuisance of having to dip one's fingers into 
the dirty ,vater ·which is standing in a sink, 

/ c 
\ 

·H 

Fig. 1, 
Fig. 1.-Device for Air-Screw Pipe. Fig. 2.-

Alternative Method. 

in order to lift the trap to allow the ,vater 
to descend into the drain. Without this, 
it will never go dO"wn if it does not descend 
at once. Very few people, 
except those experienced, 
know what it is that causes 
this. The reason for it jg that 
the ·water, suddenly covering 
over the hole s, imprisons the 
air in the tube , and unless 
the weight of ,vater presented 
at the holes is sufficient to 
expel the air, the water ,vill not descend. 
Jn some cases the air comes up through 
the ,vat er in bubbles. Of course, the rnore 
· the hole s are choked up the 
less weight of water is pre­
sented, and for this reason 
n1any people think it is this 
alone that causes the water 
to stand . 

WORK. 

in which the portion at the lid is trapped. 
The air pipe is the same, except that a piece 
of sponge is preferably placed before the 
cap, as the air in this pipe is foul, and the 
cap must be kept on when not wanted to 
be re1noved ; H is the air pipe, and I is the 
sponge. If required, the pipe could be con­
tinued to the outside, and in this case a cap 
would not be needed; or if a stop be 
wanted, a seated spring valve could be 
placed in the middle of the pipe. Or, 
doubtless, if it were carried up to the lid 
descending again, and if the valve ,vere 
placed as low down as possible, the sudden 
expansion of the air caused by the opening 
of the valve would be sufficient to enable 
the ,vater to descend. 

Of course, n1any 1nodifications ,vill occu1\ 
but the foregoing ,vill be very good exan1 ples. 

SOME GOOD THINGS. 
-o.-

41 I 

from such a buckle is an ad vantage to horses 
who have been thrown down by the grea sy 
asphalt roads. This rneet~ a want such r9a(hvays 
create. Pig. :3 shows tho buck]o of a tra('O with 
a straight, ·lev el pull. Its neatn ess is obvious, 
and it des,;rves a trial of all ,vell-wish ers of the 
horse. 

•• 
ROOKS. 

Electricity.-" A Guide to Electric Lighting." 
S. R. Bottone. (Whittaker & Co.)-- Now tirnt 
electric lighting is asser ting it s supr cnw cy over 
gas, it is reasonable and right that ever yone 
concerned should know someth ing of the new 
illuminant-one ,vhich 1nust before rnr1ny y oars 
be with us in our every apartrncnt. \\ '"iih this 
view, tho handy guide now before ns will supply 
a real want. l)esi gned for the us(~ of }HJu~e­
holders and a1nateurs, the merest t yro ,vill he 
able to acquaint hi1ns elf with th o essent ial 
features of electric lighting, wheth er on a large 
or srnall scale. It is taken for gr ant ed that th e 
reader knows nothing about th e subj uct : hence 
everything· touched upon is explained sufficiently 
to enable him to form an int ellig en t id ea of the 
results indicated. 

Chip Carving.-" I-lints on Chip Can ·ing ." 
El eanor Rowe, with a Prefac e l)y 'I' . R. Ahl ett. 
(Sutton Drowley & Co.)-This little manual, 
issued with the san ction of the Science and Art 
Departm ent of the Con1mitt ce of Couneil on 
Education, will b e found very ser vicea l)lo to the 
thousands who take inter es t in wood carving. 
l\fiss Row e, the l\:Ianager of ih o School of Art 
"\Vood Carving, is so pr e-mnin entl :v fitted t o speak 
upon the subject, that a ,vid e fie:ld is suro to bo 
found for the present manual. Tho pr eliminary 
chapt er s are simpl e and interesting, l eading on 
to some very pleasant and beautiful work in 
Icelandic, Swedish, and N orwcgian carving. 

Photography.-" Photography Annual for 
1892." Henry Sturn1ey. (Iliffe & Son.)-This 

Harness.-We have pleasure in calling our compendiun1 of information and st ati sti cs of the 
harness-making readers' attention to a straight- , year relating to ph otograph y, now in it.s second 

., · issue, ha s dev elop ed wondrously 

Gold Paint.-"\Ve have recently had an op­
portunity of testing the properties of Pavitt's 
A.i·denbrite Liquid Gold, an advertisement of 
which frequently appears in our columns. vVith 
the sample before us, and the experi1nents 
we have tried with it, we have no hesitation in 
pronouncing it a really good thing, answering 
all the points the n1aker claims for it. We have 
tried it upon deal, oak, and white enamel, and 
find it answers as well almost as the ordinary 
process of leaf gilding. "\Vith the experience 
before us 0£ having to get som 1.3 old English 
picture-frames re gilded-a process which, when 
too late, we diseov ered to be more costly than 
the buying of new fntn1es - we shall in future 
stand independent of the frame-maker and try 
Ardenbrite Liquid Gold instead. For this pur­
pose, and all others where gilt can be applied in 
or out of the hou~ehold, Ardenbrite can be 
thoroughly relied upon. 

Pig. 1.-0ld Style, showing Bent Pull. 

on its first issu e. It s object is to 
bring the subj ect of whi ch it tr eats 
absolutely up to dat o, and this 
we have no h esitation in say in g it 
does thoroughl y we ll. So Yast an 
amount of valu abl e information 
is pressed into its 900 pa ges , 
that we shall predi ct for it as 
phcnoincnal a suc cess as a tt en ded 

pull and 
S1nith & 
n ess has 

easy releasing buckle introduced by ! the issu e of its pr edecessor. 
Co. This ing enious buckle for har-

1 Timber.-" Timb er Piling, in Foundations 
the merit of a tongue, apart from and other Works," by Henry Adams, l\I. Inst. C.E. 

th e buckle-fram e, (Cow ell.) - This is a very int eresting and in­
standing upright at ~tructive paper, r ead by Professor Ad an1s befor e 
right angl es to the the Society of Archit ects , in whi ch the important 
strap, so that t~e ! subj ect of timber piling in bridg e .maki ng and 
pull on the hole 1n ! dammino- is tr eated und er the followin g heads :­
the. leath er i~ n f::rver j Mat erial; Its Pr~p :1:ation; Pil e-drivin g,; S~p­
obhque as with the I portino- Power of· Piles ; Exan1pl es of tn e D se 

O 
of Piling. Attach ed to the pam· 
phlet is a well- ex ecut ed sheet of 
r eally valuable diagran1S lJearing 
upon th e subj ect of tirnb er piling. 

To remedy thi s, a small pipe 
,vith a screw cap may be 
soldered in it. This is only 
su itabl e for pipes w·hich are 
trapped below the lid, as they 
are of ten done now, and 
having a screw cap to clean 
th e trap. :Fig. 1 repr esents 

Fig. 2.-New Style, showing Releasing Arrangement. 

Inventions. -' 'Pra eti cal Gn ido 
f or Inv ent ors.'' E . Eat on, C.E., 
l\LS.A. - This is a fourth edition 
of a us eful handbo ok issued by 

thi ~ d evice, where A is the sink, B the pipe, 
c the lid of the pipe perforated ·with hol es, 
D the Slnall air pipe, and E its scre,v 

•cap; I!' i f-> the scre,v · cap to 
with<lra,v to clea n the trap, 
a ncl o is th e ,vat cr level in 
the trn ,r,. When t h e cn,p E is 
un screwed, it a llows the air t o 
escape. Th e ai r cannot be 
fou l, an(l if the ,vat cr is fountl 
to com.c out of t he pip e D before the cap E 
c~n be scre·wed on th e pipe n1ay ascend a 
11tt le. 

Jn F'i.g. 2 is repr esented a device for pipes 

con1mon buckles, which t end s to tear the leather at 
the hole, shown by Fig. 1. Th e bu ckle-fram e has 
a m iddle-bar and a h eel-bar, each ·with a distinct 

Fig. 3.- New Style, showing Straight Pull. 

purpose; th e h eel-bar is for the frame to turn 
upon, the middl e~ bar serYes as a lift to th e strap_, 
raising it off the tongue in th e act of liftin g, as 
shown by Fig. 2. Th e easy r elease of a strap 

J\ir. Eaton detailing mueh Yalnabl e infurmati on 
con n ected with th o subje ct of pat en t:-;. Ev er y 
year th e field of pat ents, design s, trad e n1ark s, 

and th o lik e, is bc ccnning· more 
nnd n1oro </xt end ed ; a;cl th e 
gen eral pn hli c., anJ inv ent ors 
and pat ent ees in p:utic nlar, can­
n ot lJC'Com e t oo fan 1iliar ,Yith the 
detai ls invoh ~ed in prot ect in g a 
goo J iLfoa shoul d it occur t o the1n . 
A good deal of cliscnssion hn s 

alr eady gone on in th e pa ges of \V onx, Yaluahle 
alik e t o inYentor s and pat ent age nts. ,v e 
ha Ye n1uc.h pl easure, th er efor e, in n ot.icing l\Ir. 
Eaton's pnblication. 
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TRADE: PRESENT AND FUTURE. 
--,o-•--

* * * Correspondence f 1·om Trade and Industrial 
Ct:ntrf'S, and News from :Factories, must reach 
the Editor not later than Tuesday morning. 

l\lARINE ENGINEERING TRADE.-::N 'o change in the 
1\frr ::;ey shipbuilding trade is reported, but the 
Barrow district n1arine engineers are fairly busy, as 
are a.lso the sh ipbuilders. 

RAILWAY l\IATERIAL TRADE.-Manufacturers of 
ra.il way nu1iteria,l are booking orders. 

CHEMICAL TRADE. -The chemical market is 
steady, prices being unchanged. Bleaching powder 
is rcpo1·ted as scarce. 

BUILDING TRADES.-In Durham county trade is 
still bri sk, aud, as a rule, the relations between 
masters and men are friendly. Building operations 
in Newcastle and district are vigorous. 

OU'.l'LERY TRADE.-One or two firms have been 
fortunate to book special lines. Orders from Aus~ 
tralasia are very scarce. The Rodgers' strike con­
tinue s, the firm not being inconvenienced, while the 
n1e11 a.re receiving support which will enable them to 
fight for sonie time to come. 

GLASS BOTTLE TRADE. -This trade is 
cramp ed, owing to the limited number of 
orders and the overstocked condition of the 
n1arket. The largest glass bottle mak-ers in 
St. Helen's have served notices upon seventy 
of th eir workpeople. Several operatives in 
this trade, trying America, have been 
literally boycotted there, and cannot find 
work. 

SILVER TRADE.-Improvement is noted in 
the Sheffield silver and electro -plated trades. 
Good orders have been booked for first-class 
table silver. 

FIRE-BRICK TRADE.-Th ere is a fair de­
mand for fire-bricks. Some makers report 
heavy exports. Prices unchanged. 

TBrBER TRADE.-This is steady; imports 
lar ge. 

AH.MOOR -PLATES TRADE. - The armour­
plate houses are well employed. The dis­
tribution of a few good Government orders 
for armou r -plates to Sheffield would have a 
beneficial effect, as, with th e h eavy trades 
doing well, th e minor trades prosper. 

T~HLORING TRADE.- Our Liverpool cor~ 
respondent writes :-The lock-out of the 
ta ilors is in full swing . The officia.l state­
ment of the overa tiv es gave forty-five as the 
number locked out of tiv~ shops, and th ere 
are seven hundred and fifty men working- in 
fifty shops where no workpeople are lock ed 
ou t . 

COTTON TRADE.-lt is doubtful whether 

WORK. 

SHOP: 
A CORNER FOR THOSE WHO WANT TO TALK IT, 

•o• 
• • • In conseq1lence of the great pressure upon the 

., Shop " columns of WORK, contributors are 
req 'uested to be brief and concise in all future 
questions and replies. 

In answering any of the "Questions submitted to Corre­
spondents," or in referring to anything that has appeared 
in "Shop," writer& are requested to refer to the numb er 
and page of number of WoRK in which the subject under 
consideration appeared, and to give the heading of the 
paragraph, to which reference is made, and the initials 
and place of re.side.nee, or the nmn-de-plume, of the writer 
by whom tM question, has been asked or to whom a Teply 
has been already given. 

I.-Lli:TTERS FROM CORRESPONDENTS. 

Trousers Cntting.-AMATEUR TAILOR writes: 
-" I cut my own trousers from my own cloth as 
follows: For my requirements I cuta paper pattern 
to the size suggested by the figures. First draw the 
line A B~ with a. straightedge near the edge of the 
paper, anout 45 m. long ; then square over the line 

. Fig. 1. 

A 
12-i' 

I 

5 " e~ 
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11.-QUESTIONS .ANSWERED BY EDITOR AND STAFF. 

Cement for Carbon Plates.-T. H. (Dublin).­
The . cement employe~ with :fine carbon dust in 
making carbon plates 1s a strong syrup of sugar or 
treacle. The pasty mass is pressed into an iron 
~ould ~nd baked. The resulting cake is again 
dipped 1n syrup, returned to the mould, and again 
baked at a white heat. It does not pay an amateur 
to n1ake carbon plates in th is way. In making 
them from gas retort scurf by sawing the scurf, do 
not atte~1pt to cut them smooth. A rough, irre~ular 
surf!1ce 1s an advantage rather than otherw1se.­
G. E. B. 

Sash M_aking.-F. W. H . (Aylesbury).-Articles 
appeared 111 WORK, N os. 14:7 and 153. 

American Organ.-E . B. (Manchester).-These 
articles are in hand. · 

WORK-Back Numbers.- H. H. (Col ef ord).-
Messrs. Cassell & Company, London, E.C., can 
supply most of these. Those which are out of print 
you would gett probably, by advertising in "\V ORK. 
A. carpenter's oench was treated in No. 180. 

Wall Mlrror.-S. P. (Nottingham).-! am not 
acquainted with any firm who would make the 
articles; and in designing the mirror, I thought there 
would be little trouble in getting something to suit 
at any good brass furnisher's, and still think so, if 
the inql}irer wi~l write one of the many large firms 

1n that line.-R. C. 
Sign-Writing.-F. C. C. (JJ,Janchester).-

1rticles on Sign-Writing appeared in vV ORK~ 
N os.1, 2, 4:, 11, 13, 17, 19, 23, 30, 34:, 39, 4:3, 4:4, 45, !7, 
!9, and 51 ; on Painting and Decorating , in 
Nos. 27, 29, 35, 36, 4:2, ~3. 44, !6, 47, 50, and 52; 
on How to Paper a Room, in No. 161. 

New Fireplace.-P. G . .A.. ( Liscard).­
This can be obtained of the 'l'eale Fireplace 
Co., Leeds. 

Q.uarter-Horse~Power Steam Engine. 
- D. D. (Leven). - Articles appeared in 
WORK, N OS. 106, 110, 121, 125, 131, 136, 14:1, 145, 
and 149. 

Bell Indicator. - DAILY READER OF 
"WoRK."-You should have no difficulty in 
getting a glass for your indicator. It is 
simply a piece of glass made to fit the frame 
of you1· indic ator, black ened on the insid e, 
with little round s~aces left clear. There 
~re. no holes in it. If you have made your 
1nd1cator yourself, you are quite capable of 
accomplishing this part of the work, which 
to me appears to b e the easiest part. Get 
your glass, and where you want the spaces 
to appear paste round pieces of paper, and 
after having cleaned the glass, Yarnish over 
with "Castle Brand .. black lacquer. Give 
two or three coats, and when all is dry th e 
paper circles will peel off easily. If you do 
not succeed, and must buy your glass, write 
to Messrs. Gent & Co., Faraday Worksp 
Leicester. - -W . D. 

Work Ta.ble. - R. N. (Glasgow).-Rather 
~ 8 ... ; · than dive haphazard among probabilities, I 
~ .. l-<° ~ \ prefer to ask you a question or two. There 

Fig. 2. 

Fi~t"2iizm~~~ ~~, \ is n1ore than one table with a lif t-up top~ 
co \ but as you a re about to use turned legs m 

- ---- ---- -- - -- connection ·with your prospective article, I 
employers will be obtained to enforce a 5 per 
cen t. r eduction of wages in the spinning 
section of the Lanca shire cotton trade. If 
10 per cent . reduction cannot be obtained , 5 
per cent. is not worth contending for. l\'Iean­
tim e, the d epress ed condition of the trade 

Trousers Cutting. Fig. !. - Trousers Pattern-G, Hip ; H, Thigh; 
I, Fore Part ; J, Knee ; K, Bottom ; L, Leg ; M, Inlay ; N, 
Inlay; O, Waist; P, Fly; Q, Strips; R, Side Seams. Fig. 2. 
-Showing Trousers Pattern on Cloth. 

assume that what you want is the oblong 
job which has a double-hinged top, which 
revolves and opens book fashion, exposing 
drau ght and backgammon boards, and 
hn.ving a draw-out. we ll for loose work. Is 
this so 1 I f so, pleas e state or sketch, as 

is becoming intem,ified ; the stock of yarn is in­
creasin~ ·, and machinery is stopping. 

ENGINEERING TRADE.-Rather more activity pre­
vail::; in the engineering trade of the Lancashire 
di strict . Som e of th e leading machin e tool makers 
are bu sy, and the lar ge stationary engine builders 
ha ve also a mod er ate arnount of work. Boiler 
mH,kcrs r eport work comin g forward. Loco1notive 
builder s ha ve very little work on hand, and the 
J>rosp ect 3 iu thiR hranch are dish ea rtening. Railway 
carriage and wa gg on bui lders ar e al so s1ack. 

COAL T1t.A1rn.- At Newcastle best st eam and gas 
coa.ls ar e f>tea.dy ; household and bunker coals dull ; 
b est N orthumb erl an cl ste an1, 10s. 6d. per ton f. o. b. ; 
be st Dur liam ga s, 8s. Gel. to Us. ; bunker s, 7s . 6d. to 
1.0s. for bes t Durham scr eened . Coke, steady from 
15s. to 17 .:,. per ton. At Sheffie ld th e demand for 
h ouse coal is limited. Locomotive sorts and coal for 
shippin g ar e selling well. Coke is not easy to plac e, 
hut en6in o slack is selling 1noclera t ely . Prices per 
ton : he~t H:tigh inn.in, 13s . ; seconds, 12s. ; Silkstone 
har<ls, 12s . ; bon se coal and coke, 11 s. 6J. ; Stanley 
n 1ain secon ds, 9s. ; st eam corLl, 9s . ; coke, 8s. 6d. ; 
slack, Gs. to 7s. ; smud ge , 3s. 6d . to Gs. 

Ino x 'l' IL\DK - Ver y slow bu sin ess is b eing don e -in 
th e Lanca shir e iron trad e. l\Ianufactur ed iron shows 
no imp rovement . Th e steel trad e is pract icn,lly un­
chan ged, but prices for raw material flu ctuate 
co11si(_lern,bly . Our :-::;hefficld corre spond ent writ es : 
-Th e duln css continu es , and th e finn tone of the 
pi g-irnn mark et appears to be givin g way. In the 
:.li<ldle shro' iron trad e th e demand for pig iron is 
in ex ces8 of th e supply. 

c D, the size of the waist being 37-~ in. vVe take one 
quarter of that , 9i in., add i in . for the waist , and 
! in. for the two seams at c and D. rrhis makes a 
total of lOJin . 1/lark off that distance at c; then draw 
the line c E parallel to A n; at E, 14: in. down, square 
out a lin e to F . rl'his proj ec tion is called th e crutch, 
and is governed by the waist n1easur e, 37{ in. Take 
one-twelfth of this - that would be 3!- in. - rnark it 
off at F, adding l in. for seam, and draw the curve 
joining the lin e about 9 in . down fro1n the waist ; 
th en measure down 33 in., the length of the leg scam, 
and add I in. for turning up at the botto111. I-Ialf­
way down at the knee, 1nea.sure over fr01n th e long 
line 9} in., add the two quarte rs for seam, then join 
the line at F by a gentle curve, and so on. I don 't 
profeRs to teach, but sin1ply want to show that it is a 
simple enough job, involving only a sort of free­
h and geometry, with var iation to suit differ ent 
shaped figures. r_rrouser patt erns arc la.id on as 
shown in th e dia.gran1. Black-fa ce d cloths rnu st be 
cut with the nap running downward only. A g reat 
d ea l of information conce rning tailorin g applian ces, 
hooks on cutting, etc. , is to be seen in one of l\i css r s. 
P latt's cata logues, St . Mu,rtin's Lane, London. vV.C. 
In cutting, no expen sive tools ar e required by th e 
amateur . Astrai g ht edge, aisquare, a2 ft . rul e, if yon 
have not a n1easuring tape, a pair of sharp sc issor s, 
if you have n ot a pu,ir of shears , a n d a piece of pipc­
clay, are all thn,t is n eces sary. rl'he foiloiving a re the 
1neasur es (in this instance 1ny own) which ·would 
ha ve to be taken : vVaist, 37~ in .; hip s, 45} in. ; !eg, 
33 in. ; side seam , 4:5!;-in. ; thigh, 26 in.; knee . 19 111. ; 

bottom, 19 in . The diagra ms show h ow to I:.1.r . t~?e 
patte rn s on th e cloth, so as to 1nake th e be st of 1t. 

Mail Cart. - "\V. II. lVI. (Gri11isby) write s :- " I 
hav e ob se r\'ed the desio-n in No. 17·1 (sec pa ge 2S-1), 
and think it a very nic ; one ; but I cun~icler tl~cre 
is one se r ious clrawbu,ck t.o it: no protection aga,1nst 
tipping ba ck ward is pro vicled." 

·well as you can, particulars of the appear­
ance of the article you need inforn1ation of.-J. S. 

Zither Teacher.-" IN REQUEST.''-You might 
have ascertajned this long ago by n1aking inquiry 
at the -variou s music warehouses in your district. 
I am unabie to m ention anyo n e resident in your 
locality. \Vrite and ask Herr Goebel, of l\luseum 
Street , '\iV., who ,vill, no doubt, be in a position to 
tell you wh et her tli J re is or is not a teacher in your 
vicinity. - .A. 0. T. 

Library Chair .. - J. W. P. (Holborn, JV.C.).-1 
do not know of a firm that sells cha ir s exactly of the 
section shown in Fig. 2, page 98, but I daresay by 
looking up a. fC'\Y deafers you w!ll find the th~ng you 
r equire. As a general rule, 1n those which are 
burd en ed by sup erfluous orna1nent v ery little at­
tention is pa icl to proY ide n comfo rtabl e ba ck and 
sea L; and you will sooner discover a good outline in 
a plain chai r than in an elaborate one. - F. J. 

Barometer. - 'l\ H. \V. (Liverpool) bas purchased 
a barom eter fr01n a d ea ler, ,vho warranted i t in 
work in c:i-ord er; bnt ,vhen hung on the wa ll i t stuck 
at " Set Fair.'' On an exan1ination, he finds the 
mercury · is divided; portions :filling the ext reme 
en<ls of the tube , ,vith an empty space between. 
Shaking, tapping, etc ., fail .to b~·ing- th e--broken 
column of n1ercu ry into conJun ct10n, and he now 
asks w ha.t to do. It is clear if the in strum ent _was 
bo nght under a warranty~ the n _the only c~nrse 1s to 
ret urn it to the dea ler ana let lum set 1t right; but 
I pr esum e th ere will b e s01ne fla ·w dis c~:nrered ~y 
th e d ea ler in th e for1n of warranty by wluch he will 
cr ee p out or th e rcsponsi~ilit5 :. The _pr ese nt con­
d ition of th e instrument will arise, I t lnnk , from one 
of two cau ses - fir st, in carrying it home he w~s not 
caref ul to hold it p erpendicularly. and ·so a portion of 
th e m erc ury was allowed to r!Jn to the other end of 
the column, and a bubble of air has ~ot betwe en the 
two portions, and so prevents an union; or else the 
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nrnt'('urr ha~,;, llf\conH~ 'Very hnpttre, ~:nd wh-e~ at its 
grt;ates t e~pan8ion the llppt~r_ tlortltn~ hM l!ttluk .to 
the tube. and the other portj.01~ hrug contract~d. 
.a,nt.i left the space het,-veet1. It the . forn1er :is the 
(a.use. then I shouhl ca.reft.tlly heat the lower por· 
tinn ~o HS to expand the 1neroury1 gently ~ppll\g 
the t·uhe the n,ean,vhilet so ti,.~ to {ttslod.ge the .ait.\ 
Ca1·1.\ rnn s t be: t<l,ken not to !ll~ke the tube v~r1-h~t,, 
('~lwc1~.\ll)~ ::\.t the hend, l~.st, 1tsh.<lu1d brooJt .. T. H. W. 
w iH flnd it a somewh~tt troubleso _me Jo!), but with 
ea.re ~n1d patience it w ill yhil<lt .t tl.1ink. On the 
other hand, if the 1nerc ury has _ st\1ck thro \1gh fm. .. 
nu tit~-. tlwn t.he onl.y th ing to do is to elllpty t he 
in b0. :ind either distil the ntt~rcury an d re •flll. 01\ 
,Ylwi· is :sirnplcr, press it through a piece of clea.n 
ch:unoi~ sk iH : t his wi ll pe r 111i~ tb\} mercury to~ · 
\Jqt wiH re hl1n the dross. \Vbe ,fi th e n1erou.r1 1t 
1na.de 33ures the tube 1uust be tlllcd a..., at the first. 
Pon r n· srnaU qn~l-nt:i.ty through the open en~ and let 
i.t fall a.8 fa.r M. it will in tht". other limb; a cushion of 
air will 1-wc,·c nt it falling to the bot,to1n.. Heat must 
no " · he ripplkd~ w hi.eh ,vill for<:m bubbles o! air p~t 
thQ n1t·1~t~,n·y. \ Vhen a, portion rutS. reach,e!l _th~ 
bottom. th<~n a.not.her portion 1nust be 1ntt"Odu~d in 
Urn s:.\llH; wa .y. Uubblos of ai_r 1uust be look~d fo r 
ht~tw <:.en t.he rn.erc nry an d side of t u ~e- a h~nd .. 
g·l:u~s ,vill he neces.~t\ ry; i.f any :l.N v isibl e~ the y 
mu~t be expe.llcd by heat , as befo~ If now th~ 
1nerciur;r-sticks to the g la."M!, it me~ n s t hat mo ist\ n~ 
ha~ been introduced into the t ube bS- sotne m~n~ .:i 
thfa too, liKe t h e :tir, n1nst be expelled bt heat. I r 
T . lL \V. wiH ca.refnlly ~tt-end to th~~e directions, r 
think lH~ will tln,l his instrutnen .t o.nsw·er "'ll 
rh.rht. H, in emp tying t h e tube , patt 1clos of h n pttre 
m<:renrv adhere to the ins ic.e of the tt1be., they m ust 
he l'('m.,)Yt ~rl. by nit.ric acid, after whi eb the. t o he 
1nn~t ht'· carefully w-a..~lH}<l and d'ricd before intro­
ducing · i-he. mt'r curr .- 0. B. 

Gas - Met .er!!. - lC. F\ n. (1.xtt'littgtott-) ,-· It fs ah_· 
~01'1tc•lf iinperativ~ !or all g:.t., tnoU--~rs t.o he 8tam pcd 
with the Oon.~rnment 8tamp, an d any t~i,tit 1g n\ ust 
lH} d.1)ne hy 1.hc (}0Yern1n~nt insp ·ector. 'l~h~ .getH~f~l 
tn(~thod a<lopt(~.d, if tht~rf:~ is :tnyth~ n g wrong with 
the;~ HWt<'T, fa to t\.(\i USt the i'ate O! pt\ .y111ent ~(. a 
rclen \.nco to the at~coun t for the corrc.~pourung 
qnartnr ,)f th ~ pa .st ye:.tr. lf the gas conlp.any h.avo 
hrukl 1 n 0 1<~ Uov--erni n en.t $t.am p., aml ha.ve .failed to 
have a.not.he.r ono put on by th e p1"'0per a \tthorities, 
t he y ~-re certainly gu il ty o_f fra.ud, if the fat e~ a.re 
a3 yon state . But I shou ld advise you to buy the 
.. Xet for Re gulating 1\Ioa.suros lised. in Sale'S of 
G a :-3,'' 1,11hlish(1d. by E yl"O & Spottiswoode, Queen'I 
Print ers, Loncloli, pri ce tld~- lli. D. 

Camera .- -PHO'l'o. - In \VonK, Vol. rl. No. 23.· you 
will tind f u11 in st rnctio n~ for a ll required to tna.\lte 
a.. g-ood camera . Th ere:) art) a gNc.at nutnber of 
d<\llH'lltn.ry works tn1blishe(i. '' Heeton's l\foderi t 
Phnto ~t .rap h y-' ' or .. rl'he ~~· B. C. o.( Pbotograpl1Yt 
hy t he S te1"coscopic Com.pa.u.y, would probablf e\ut 
rou. 

lt .t?okontng Sl~e• of lt ull ·ey• . ......... littt.T.t.~ You 
fm){ot tu mark with a .tl · X th e) pu lley )tO\t wi~hed the 
~j!,":C\. Of; hu.(, l C.ftt\ help YOl\ h~f ; by CXt?!nJni.ng hO\\T 
rou ('.tH \ :yourself t\ n(l tho 31-ges~ IJeg in with the 
)}()() revoln t h1ps of t!\O eHg_il\<~., and Stl})l)()S~ ro u ~Wi~h 
the line -~hatt (m:t11H~h :.ift) to r \Ul 300 _ revolutmn:s; 
th en if pulley on engi ne is 12 in., n1ult.iplt 12 by-'200 

. . •>i\r \ - 12 X ~) . 
and . divide t he resl1lt ht ~' tllns · !~)O · - :l!: 8; 
the1'efor,~ . the pulley driven by th~ <.~ngiu~ llulley­
mu :,t he S in . i.n diatn c)te r. Now you want to rtiu. 
the Ra ,Y. at ~1<)0, ~tnd it;s Jll\lley i~ 6 -ith wht~h .is drive n 
hy 1he h ntH~ha.tt 1·nnn1ng ·a.t 300- tn.at is, run waht 
l t to rHn thl'ee thnes as fast; theni stnce 3 tiu1es 6 is 
18, yon inu st h~\v·e ;in 18 in._ tmlley on the Une ~sh.a.ft 
to <lriYt~ 1.he 6 in. pulley of the saw. . Now .a.,~ to the 
Jat h o, why do you want it to make ·2,0()() re\i"'olutionsi 
l ~:Jwuld n()t: like th:.\t ev-011 for the s11utllest \\"nrlt \ 
~lOO or 1,000 are surely quite enongl\ tot the fa.~te$t 
t~\wc.cl. Snppn se )' 0\1 a.re co1Hent with OOO, tho.11 
hav e the co\mtersha,Ct, run the slime ·rate a~ the line­
s ha.ft ~;trn .p nn,n ing on oqtm.l whee ls; itnd ha\t~ tbo 
la.ri{oi,t ~t<'P o,x t.ho l~<.mntm"Shart pnlle:v 9 ·in. ~nd the 
~ntn .llrn,t on th( ~ lath E) mand~ in . -- Urn,t ,vill gi\t~ 
yo n :~ to l ng·:nn, a,nd tnake thb 300 .rev-oh1th)i1s of 
tlw . conntc,n;haft into OOO; also th~ slow·est speed 
vdll he from :3 in. pulley on countcrshaft to 9 ln. on 
mandr~,1, or 1,t:o :i\ wh ich wUl n1a.l~o rou.r alowest 
:,p1~('1l tor turm .ng 100 rev-olutions..- E'. A. M. 

Chat .rt Gca.14 Oyolea.. -- .DotnU .1\l (lgAn. - 'rhero 
n re ~ev<wal (~hani,rc geH,rs for s:.tfctio-s ah~:.\dy it1 ·use. 
, )f ('.<Hll' S<\ l :_.un not pr ept\red to aay wheth~r n.n.y ()f 
t.ll<?m a.ro exact. lr hln~ your corre.,pon_dcnt 11a idea. 
Th o l:tt<~~t tW0· ·81J{~Cd. gt~a1· is t.l\·at of th~ crulo 
Onn.r co ... , Coventry. I hH,,"e not y-e-t s~en it. so ()all· 
tlOt dc~erihe it. To gt~t ~ lh\ble _gtticltt o ce ln th~ 
mat t c)r, wrif.(1 to .M:r. R . l~.;. PhHHl•s • . Consulting 
Rni,ri1H~<'l~ and P:\tent ;\gen\;t Roya l. court Chttn1bers, 
, o ~~nd 72, < 'ha.ncery l,:urn, W.o. Ife ) wil~ supp ly 
<' opw~ of pntt ! l\ti,; ,~<'htUnf to donhle--0ha1n gea.1'8 at l\ 
V('l'Y ~-llH\l l <"O~L·- A. s. l. 

Fren,, ,h Pollsbing ancl 8ta.lna _...Dook, = Gtr:M­
POT. - - \Vhy d<) y on wat1t to buy hookA when ro,1 
h:.\sn :ll\ yon may 1·cq~1h~n a.t tour flngei-s• et\d~ ln t he 
pngc' .~ of: \.Von. 1< ·1 Vbl. .tlt. c.ontatint a s~tle's of 
art.kl<. '-~ on the ~n b.fcct. ~nd tl.)~ rcl)l1t~~ ln " ·Shop u 
<i (\~\ l w Hill p ni n t8 a.nd c.litncnlthi,$ $Heh Q,~ you ttt\l~ 
.(\nrnt, ~.ur s g <~n t\1'a.l1y n1at 1n~et with, and . w h iuh. it 
wnnld he hH po~~i hl~ t,> forcsc o f\.tHi t~n:\ ht'l•.11 _ tn t\t \ f 
hoqk on nm Rnb.ket .. 'l'hore t$ no book on the sub .. 
j«wt I lt' ~htt n tHg I o onr knowlc c..lgo ; tb~.r~ ta ge.,1eta.Uy 
a. <'lw ,pt nr de ,·ot.c~d to the M1tl\f~ct . ln work s on U'riu1ch 
voH ~hing -. It RhaH, wi.th. t h•, .l\hiitor·~ 11ermJ~h:.n,. \"e· 
<~c:·i, c'. d1H ~ tlt.t<.'.ntiou in t inHl. Ju th~ p,~ e.,S of Won.it. 
.M<':\Ht inH\ foJl oot'lt (Jn H. Q. 8te .ph eU$'iJ i!hthYt, 
wlnch ctu1 he buufht ?'$ad1 nutd~ either h\ Uquid 01· 

.iVORI(. 

_powu.e·r-~tb~y are lts~<l in l\\an_y 0<'tbh1,1t sh o 11s i.n 
_p~~renc~ to n1ak in.g t heir own by l'(~asot1 of t h ei r 
\lniformt~ of ~olo\lr and d ept h of tone-t hat is, if 
you oo.n tlt1d no n·e in "Shop, _ to suit.-Lrn'EBOA' l\ 

tno u ba.tor ~-- W. II . s~ B. (De1·bvk ~ Ol'der fro n, 
1{lur bookse ller Nt)s . H~l 150, and 151 of \ Voiu~, or 
~~nd 4-ld. in ~tamps to pu blis h <:\1~ for same, an d y·ou 
,,,-.ill f\nd full h1st 1•n ctio 11~ on this subjec t"~LE<.1· 
HOltN", 

Toot ;f\)r Bo 1~li1g Pu ll eys. eto .-- J . .. A .. (.M;'.d<il.e· 
~ .n). ·-'-'-Fig .. 1 is a sketd 1 of ~\u ordi na ry d 1ncki ng-­
dri ll M nsed fot t,,1ring ca:st iron ; it 08 \t:-tll y has no 
point., sirtce it i8 1.n~ed for ~nlarging ho lns which 
have been bo~ d or cored. Fi~ 2 sho,,1 s t he proce~s 
--B ls t.he pull ey boss, A t he dri ll, o the ha ckA~<~ntrc. 
tt. the boring-restt which both st~adies a nd pre, .,.c.:nts 

( =:_: _: _=~~:~: _::: .J 
Fig. 1. 

r:;; \ I 

.Fig. l. --Ol1ucking -Dri U. Fig4. 2. - -1100 1 tu. Pr ocess 
of Boring. 

th~ d1·ill fr.otn tt trn.ing . The hole is sb .trh~d with a 
sl.i.de~re-st too l so a.s to get a..tnte ,~ntry ·, H,nd i.n Fig . 2 
the dt ill is snpposed to bt~ ju ·st begi nnin~ iJH work . 
I don't know of an expanding nHt,ndrd not vatt~l;11~~(l, 
bnt you sh ouJd have a set of sohci rn~.ndrels n~ m_g 
by eight hs. It is bt~-st to ha v-~ thmn of h :.u·dencd 
stt\el iu 1d ground true.-Jt. J\.. 1\L 

V1ola.-F . H. ( n:rest l!(tm\ ~ Before atl.empUng 
to utake l\ ,., v\ola/' \vh.ie-h is a .. tenor ~· ,-rio lin, why 
not tt-y 101.tr hand at; n1akh 1g an. ordinary violin l 
Y-ou hav~ fnU d irect.ions, patb~rns, :.uHl t.Hnwnsion~ 
given. in the ~ck ntn1,1hcrs of \VoHK . 1l'he hrntru c~ 
tions for n1-alnng a ,~1ola W'"Otlld, to :,. g.r.e~tt e:xtenL 
oo a. repetition of those you possess, th<~ out line and 
the \11.tri-ous ditnensions m\ly heJng ditl\\rcnt. ; the 
111.ethod Qf 111akiu g bot h hn~tr1.nne.nt~ i.s exactlr t he 
satn~ To give a full outline .n1d patterns \You l<l 
occui}y too tnuch 8l)ace f(\r "Shop.' ' IIerc :u~~ the 
n\e{\...iure1.11ent8 jouti;..~k for : Length of hHPk (<.~x elusin~ . 
of O tab t\ Of" htltton '), lHl .in . ; \\:idth of nppt ' ~ ... b'-1ntsr 
'i'l Jn.; whtth of lower lh) \1ts, Ot 11,. ; w,<.H,h ot wa .ist;, 
~• ln.; tl~tlth of rib8, 1.\ in. a t; urn t op, d.cepe;ning to 
1\\ in . tlt the bottotn.; foi1gth of ba.<,8 h:w, 12 111.-~--U. 

Klt~heu Dresser .- .r. G. (EcUnbnr gh). -- You will 
fl.u.d h19st of your qlwstio ns an swered. in V\)l. Ill .• 
p. o30t but pedutps this H,rrange:nnent. (sec sk t~.t<."'.h) 
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Xltcb.e,n llreaaer. Flg. 1.-- Bleva.tion. Fig. 2.­

Section. 

W()Ubi sutt ·~+oll b~tte.r\ an~ the siv.es tnar! ted t l.wr(~on 
will b~ tno r c con\ ""en ,e.nt t.han those g1yeu 111 the 
d.eshtn rl~fetred to ab(n ,e.---.F. J . 

ON~nlt ouaee.- H. 'E'. (JVew c,·o.~s).- ScY·er:tl <le:~~ 
sLln8 ha ve been gi ve n ,n. tbo present ,_,.olnn~e cry.} 
of ·,v-on.rt. Consult prev1ons tnde .:xes and I( ~hop. · 

Poker Worlc Maolt tno. - M . 'r. ( 1Vo .. 4.dd1·es,'l), -:-I 
~n\ sorry to l'O,~.,. t h u,t ron ha.vt~ c, ... id<.mt ly n1a.de :\. miH­
tt\ke with rc.gt\.td to tb.<., n,a .c.h lno for pok<~r " !"ork o.t 
tlm.t hJ\\'" in-k o. 1'he chcape~t app:tr :tt.ll8 I hav ·<'. O\'nr 
Ct)tl'h~ :uwos~ · \V~\R one of (hwnHUl make, th( ~ Jwh~c~ of: 
whieh w:u~ lOR .• 6d. I :\It\ Rtlre it eon ld be obtahw .1l of 
l)(}rrr & 'l'hns. l{e.n~ingto n Hig h St.rc~ct., \ \r. : or t-.rr 
011e of .i\Ie.~stR-. Hn,Untn & f3cot.t.'A, l\1nndw~ter. A 
nm,c.hin o nt tlw pric0 you menti()ll rnnld not hl~ m:J,l(~ 
atrlm~ c't1ottg h .for . tho pnrpo se. lt is tw~ ~(~H:;a 1·y to 
use th• ~ best nu\tct·rn .1~~ ot lw.rwhm th crn m 1r-lh1. l1e n.n 
o"t.pl,1~ion ot. t.ho lw.n ~oHnt~, tu1t l tlH~. wnrR. wo11ld 
turn on t to he r{\tht~r dang<~ro,,s ,-~\l. N. 

lucn .i.ba.tor. -- -~;. c. n. (l>evtftwd).- - , .,..ou t• ('thc.r iR 
too strong, ol' c~lae you are ustng f:\)o nnrnh o( it. lln.lf 

--- ·--·-~-
:in in nh a.h nY<~ th 1.' HH'\'<'1trr ,~ :tmp le . ;l'l H' prt)­
porthm yqn an~. n ~:.jn~- is ,'m-ree t., hnt, 110-s~,ihly ~-<:Hu' 
d rops:\ rt ' lhJt a,ll tlw . }~:t n rn ~.17.:0.. lf th<' ,,t.her f 1).l'f'e8 
p :,sf. t he nwr, .'.H'T it fo <\ \· id.en 1lx hw :-,h~1'"P.\ ;n 1\l 
in m;t bfl wc\:tk, ,n,.?,t , . 1,n ,Yill 1 lwn t\ nil f h<~ rnerf• .nry 
r<.',R\l m~ . it.:~ lh'l'Hl:tl l1l1~;:jt \,'\) . ·· --1 ; r .~1~\l('HN , 

E loo. t :r o--Slh ~('1~~l.'hi1 h\tr. -- F . < \ ( l 'lum<Hd h L --~ 
(l) Yo.111· ~Hr <\i' ·l'hhnp. - :.,1, h_1( in n h 1rnt tlH\ lw:~t 
obt.ai.na.hl<~. ,vh<'n r,:ih<'r i~ 1n<'f'.,p\t:lh'1i fr-,,m it~ 
nitrn.t <~ t~.1'lnti1..m br :i,ld in7; :J :,n\ntion (lf <::\\'holl:t1e 
Oi: J)Ot :\ :~h! n.nd 1h\~ \'\'<:('.lpi.tat. <} i~ di >.:·•1'1'' c1 d jn 
C,y-:1nid<.' 1J f l)(:t ;i:,si n n, i c H\r0 . is nn <.'.)d'c':·~i l'( 1)1 \ ( ;l,:{h 
in ~oln t.lon , " ' hjd\ '' ' '<~:~ n,, g·,)od lll( \ n, ;rnd <:Y<~ntn:\lly­
doe ... ~ ha,•m,. The:. :~Uy·er should hi~ 1lu·,1,, n t11\wn H,~ 
Rilvcr ~'~1 anhin l,r a,hH n g :, :-.,,lntfr1.n qf ,-:~·:1nidc' of 
pota~:;."itnn (i) 1 he n it.ra 1c~ :, 1,lnU,rn : t lwn di :;:;,.)h ~ 
t hi~ in:, . snlnth .m. of lh 1t:.,~::i rnn 1 ... ~ :,nid<' {1, f,,rm th e 
pl:.\.ting ' t,:,th. (2) Tho 11~,nk\J h\Uc'r) · ,, 11h <! in~ 
por,)UB ,·.,~ll~ h3 :\.l l ri.i<:h L Y 1Hl1' f:l .. il11n 1 in ~·\\ 1' 1'('~·.:•.fu nr · 
pla .ti n g t lw '' '-'lWt -:;;.(:tud i 'l 11.ll<' t<_, 111,,r·c' t h:\.n mm 
c:.urne. l~ir:,t. \.' :u1:w . :. 'l' h<~ fr:\Hl<\ h:n rn ;;; k: .,1l 
1nou n ts . or :,1) ~'a.llc:~l '( ~~ilYc 1 r <;d:t:<':<· h 1'i'nq 1,Yw •l nf 
tw ·o khnh~ (.,( nwt:l.L whi1 1 h f ,.,nn :l ~·;;, .. h.· :,,d(•. p:_, h· 
in the :,l.)lntkn~ ~l1Hi tlw 1<':t,l di '.i:i.nl , ,;:~ 1m,k1·-thc~ 
inf hw.\l('e of t h ,~ ('.ll lT '?nL '-.\'1)~,11q, w nt ly . it will n11t 
l'T'<'.eix1.~ an a d h<'.reut <':n:\J ,~( :,.i_h< 'l\ ~~1' 1' ,111d ,~:,\,~<\ : 
1l'hci , :~ih<''-' rt'\ll:ti n in~ on the \ Hl\\1 .,rn p;n .L, hwn 1:,:w,l 
t h is hh ' :\.\ :,,,f.ion i.n the plntin~ ~ :·;\,)nl i 1,n , T h ir·,.l 
cauiw : Tlw :tiw d<~ :mrf"n('<\ ·- wn :~ 1n:;f l'IW -f<'\lrth. t,,"~ 
sma1l. nnd. O.w. qunntiJy 1'f :-.(1 l11ti,m :tbo 11)0 ~rna .ll 
fclr t h (' joh. The :-:.1)it1U1m , , :l.~l n,1t :1tr,,n ;'{ ,'lhmf ;:h a t 
(lr~;t., :J\:l(\ \\:.\.: ·~ W~': .\J.:('l\C'1\ b~0 

~ . \ ' ~ 11\~t t\.' pl;t ( C ~H\11h :t. 
] '1-rg'O :l\'{ i (' 1 l', (:n · {'lw h"'.:J d llW \\ I\ t :, , t 1 ' P.'<'(.l H'-1' ~' iJ h 
the wh ,.ll<~ frnnw. 10_1u~t h:i, (' :, n nw ,.,_hl ~,h :--e:r· 
stl'ipl)<'d off in an :h:.(d ll'"' k\.c. ' l' lw whnl<~ fr:.11 11<~ 
111-1.£.~{ then lw. ,·oppcl '('tl in 1<111 .·: .'\,,}-;:;,<' ('Ol) Jl <\r,n~ 
~olnti ,~n b1~f(ll'<1 it is \Jl.h ~<'cl in , h<' t ihti n ~.r :;;1,1'1t \\)n , 
_A ~nlphato ~1f ~'Opper, m· a n:,.- l' 1 h<\r :wi1i. :;11ln1 i nn 
will n~'.,t- ,h.,.. The l1l'LJ<'<':,~~ li~ 1,,,, l1,nir-h ' lw d_,, t: l ikd 
h ero 1n '·' Shopt - bn! h fnlly 111':,,.'rjh <~,l in m y· 
,,, E lectr 'Ol'\ :lt<' l'~' Jr andh1\1)l1.." cP ~ 11]\l(' iHflH'\l1!\1ion. 
on sUvndng:- .h'wd\.QrJ h :,:~ l'<\t\H ~i ,·,.~n i n \ \,nu~ . 
v ·0 1. nr .. p . u ~ .. _F'wnn th, :~. y,,n rn:,~·l,\ar n ~~(lll \<' · 
t:hiJl.!{· i1r .. J1'.kd,ro pl:t (c\r ;·i· ll: tn1ih ,)1'k ,· h~ n ho,,k 
of 1.ni.J11rq·nte pri, _1 n (tlll' pr i,', ' h :~~.). :tnd ~ <'ll ,.,:,n ~1~t 
it br 1_H''1<'l'i np.: it of :i ny b,.1ok :11 l l11 r. l lh ' n ,,t. J .. n,,w 
~~f: :lnr otlwr :.1t. ::m('.h a lnw pd ,0 1\ U , 1,;. B .. 

S t., t1n o l'a in J .i n.ff. -- lL H . ~ . \l, 1 .i1d,1 n. S.n ~·_\. _ 
\' {'U rn :n·. if PT~)l\"1.('H t, , , b( :d n <' 11' l' \;\y )] l<'l11 ·. 1}r r<1 :h, · 
i.ng nw .. , " ; ant .<',i '.~ ,, ,,tn 1,,u ~1 _ 1,f i l1<' l ,'r ,r tlwatri ,':1.l 
p:, per~ w hk h :l.p1w:tn , <'\•'l) ' ~~:i ( n ,·~d:ly , :l.~J•' ~-H\ll<'l 'a.ll.Y 
h: t ~ Ol W. nr H h)l ' (_'. :_i,i, (: \' 11:, c').\Wl\f -:, i1'\' :1:i~. ! ~(~\\l( :, l, <11\1,,; 
a.rt:i.~t. Ut) f:or ~· }l\lW ll :-,:l.tn-r 1h :i {. t .1l H't1( a. :, f :lTL 
whh_,J1 is 11h)St d (/k :~.1;' : b,1~ :'·.1.,,t ,L :uhl H ~- (,11 ha,,, 
:in,.,. t: \.-kut a f'. ,\.U. ~ n 11 , , il l ~1'l'll ri :;<', H 1 kn<''Y ) -(' H ' ' 
ttbilUi .l' :~. 1 (1.on ld t('ll w h:1J , h:u,, ~<' ~-cm h ad of :~\11' <' <'8:· . 
Onn pi<.~i~1.~ of n.d v k, 1 l w'-n' Ll t{ i ,· c' Uo not 1cr,1 t <'1' ftn · 
:lw a.y fr ,Hn honw. :,:~ nn,, , ,,y 1:-, n ,Jt alwa1:~ :;n l'e.. ltl 
i.b c:lfrh':tl term :~. ··· Ow 1-rh ,~:-1 mar Jh"' 1. ";, .lk , '''. .and. 
von ,, onl,l he in ,HHk,, .1t'i<1 : :, \ \'' '· h ~tdn~ · Jh\ n\1<'1' ·· 
<i.ne<.\s. 1nt1:--t ~~t:th' th:,t J,m h:n ,, lwen \"-<~rr :~1w1'(~:::~ru l 
a~ :.\ll am: \ t(:ll)'. :\.nd :\('( ' (;.pt° any 1<~l'l1U~ 11l ~{l\ 1 l "1HH' 
tli"'l~t. staxt. I " ·bb yon <~Y<.'TY-~l l.(~.c1'm,, - \Y. ,\ 

Orit:i.n .JJ.n U dJ uR .\J o ol~ .. --- \Y- . " '.'· (<-\ :tm }1,
0 1•u·rH\ 

-- ~\p -J.)lY' ~11 _ i\1"1\:~~;,•s, (_~J't)s by l ,o~:.l~.,,0(\11 S:_. }\' ·, 
Si.a.t.I1nwr~ ll all C\111rt~ Ludg:lt< ~ .H ill . l,t1nd on , l11.l __ . 

Bra.~ i.n g Tn b t..,t·- 7J\ \Y . 0 , (]} q .; (l'o~··d'. - Pr ,<~-. 
st1.n1in g' th-:\.t r 1n1 lrnn : :J i\ ,nJ.'<_\, or 1 h,~ \l )~,, ,,,f ' ''ll'. 
1 o l.n·i, .. z<~ ro nr ~1 a1.npin .~- t,J a tn h<\ l \' '1),~<.'<~d tl :1 l 1'-ll1nn'.' ; 
Cn.refnH~ m,~ ,,nt and ,, h~:u, tbe lll '.~Jd(' ()1 ~ h(' tulH' 
where tht~ !:<ta m pin .i{ i~ h) Ht : tl1en flt~ ,,np ;~t:nnpp11 -r 
to l.L L (\t , it flt ' "c.'\T 1.\>{htly . ;\ :~ t1 ) phndn ~ \1.1 l dn 
not (!Oushkr it- Hl 1,>.e~snr~\ : H it 1$ brn :? ... 111 ,, <'11, o.w 
1:1h1 is a Rnp,wfluH~ ~ :l_.nd ,( it i:-. t,ra .r.,ld b:l_dly'. 11:l' 1n11 
·,vill not b e of nnwl, w -<~. ~lnl ~e np a <'h~;u- fln~ , n( 
eoke (brok, 111 ~,na .1.l).a.nd wind _ :-:.,rnw . :~rnall hr: , :..;)~ " ·u-<~ 
round and nnrnd 1ht ~ p:,rt (() lw b ra ::' .. <'1l. l_l:,,-(, h~; 
y·ou ~onw powd<w 11d. h1,1' :l.X :rnd . ~,ml<' ~·JWlt1'1.· ~n ~1'lll<' 
8Uc h. 1.·cc <:1\t..:.h' ln:u ~ tlw lid (if ~,n ohi 1::nn:~t<\r ~tn ·nd~_l<.' 
:.i li.t.Ho u,Jrax (' ' ' (\r t he }<JW-H( -.,l\ ,111<l rn11 i~·l <_\n 1J with 
" ":\t<:'l' . Flau,, .n nu t :t l)l<~C(..1 or l in , l'(1~l :~{ 01 W '~!id. 
:.u1d. turn :J.n <:r t' at . t.lw otlwr : thh , will 11, , h~r pnt: m i.;: 
on. the ~\H1ll er . l 'l:-we 1 lw wm _·k '-'J\_ tl,1\ 1ll'1' w h<'': 
quitn cle~H\ :u ,Jl. ,yann it ~, little : . H:_n -,, pl('.nty 1_1t 
r(lOlll, i~o that y-nn e~l n turn tlw a Hh.1.r (~h im \;l 1J b( , :_\ 
b;\.rkhone). P l:h' e 5<Jnw of t.he nnx c~d s p1.•,t<'l: :n11l 
bor: _\X on Uw work~ H.nd (,.\nn nw,wc .1 t,., h low : ,, h1..•.n 
it.S{etst()a. dull r<.'d,thr\nY :_, Hit!<'- lhH ·:i~ tln :. t.hl ~~ 
wil l lw lp tlw m<1t:.tl h, fl.11w. h .<'1'P 1111 n 1-;:1'n 1 l<~ 
hlowin g ti ll ~-qu ~<'<'· (hi~ ~}1<'11<\\' 1:1,,, ; 1.ll<'ll f\ll ' ll tlw 
workoYer e~H'<\fnll~ ···r n.nd pnt a htlh \ m1"'~'•' ~;p<•H,~1· 
on. HJ.ow t.h is nnt\l it h:\ .~~ rnn d ,_,,Yn ,;1 ;~!q:; t ,t ,, ,1 11. 

hor a ~\ :n Hl rn h. off t h ~1 ~mperfl non~ . nll '.t:, ~.; •. :'<':l;( .' 
bl()\Yrn g·, :llHi, :\Ht\\' a h'·" - :.W\'l'1l< i ~~ h f t ,1 1 .n1 In\ ' 
off to e:\:\\l\\!W .. ;1nd f,) ~\'~' i C tlw :1(1''' .llt'l' li :~:~ i·{ 1 ' \l1' _;,, l 
l' tJn n d ; if l\OL \ nn mn ~t F..' () t)Y('l" 1f· !\), { !\11), ~0-:n -111s 
Bpeci n.l ath ~n tf,m to that - part. l ,11,~rht ~: 1~- th. :,1. n 
y~,11 thi n k it , ,lWknlt t,, Hu ·n th(\ ,,1,rk ., ~<in ,': \1'. 
,vork t he s 1wll1'r \1Hi11\r it hy n1,_•:u rn ,,1 i 1'1;' r,,,~ 
pr<'•Yh,n:~lr nwnU,~1w.d,. w hkh \1''~ 11111:-;1_ l,,','l' d1p 1'(',1 
in ' "'-'l <i wa1<.'l'. nr it w1ll 1ndl t lw ~~1wH<'l n tt. · U . ,.\ , 

l\l "Ot.(H 'S, · .:\1 F,l' ,\ L · ._,\r{i, ,1<' :{ 1)1\ 1,:11'('1 rk T\ I,,:' \;'~~ 
a.prw:u •1\d in \ Y('Hl , , ~ 1\ ~ . l()!> and t :d . 

Jinottht~'. Svlhi.l .na-~ :-., nd. \\ ' tn ·ldug Ct)r ,t.:1.t-:·<'~. 
- - ' l ' . 1 t Ul Hd ,frr.t 1fr l d). - ;\ .rt id<'~ :\}\\lc~:H ' <'tl in\\ dl>l~~ 
Nt, ~l. Hl,\ 1.(1~). u:~, t r.·. l ~){), HH-. l ~'ii Clf . 1:~1! u:\ ll, , 
nnd 1:i,L 

S tH1n.e P:t ,in t.:l.n ~r. t~f o. l~. (\ (l\ {;·11'•/ d fr \ · :'- 1· -

1.h,J<1:~ <'ll ~ 1~<'ll<~ l.':nnfi n i{ !J\'l'<\ ,:\1~<.' <l i~l " . 1~H\ '-_'."~ \'~ . 
n~. H.\ !l';1 10l. :rnd w:i: ,m l ~i ·amrn j-},". m :"\n:r-1 ·~'· ;,•( 
(i>'. H.t t1!l. T2. ';'"(t ~~t K',. :-:.!_l, ~l;t_ !\;i. P~\ 11,tl. n nd l(':,: l\l\ 

~ (:l ),l.<~ ( _; :ll ' l'(\111n 1 .in (\1, ~. U1l ! l tL .H.'.1• an1l_ t \ L 
Old . , r101tn. - \\ · . L . (lli;chin). -- Hn ll, ,,r " "hHl· 

mill ~ t r<'.,'.t+ L ,,Hd, )n , ,l,w ~ not hnl <l l~i~-rh r:.u, k 
:.tn1ong s t t he h:111,.di :,..h m ak c' i.'::,; hut Ol\P t:rt ~q\wo.tl .y 
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finds a beautifully made violin from the hands of a 
1na.ker who is not in gl'eat repute. If the violin is 
in a fa ir state of preservation, I should think it 
·woul d be worth while to have it put into playing 
order; but without first seeing an instru1nent, it is 
impossible to give a correct estimate of its value.­
B. 

Improvements in the Steam Engine.-IN­
VENTO. -To give our correspondent satisfactory 
information in reply to his query would require us 
to write n treatise on the hi::story of the steam en­
gine, which would demand more space than could 
be found in our pages to do so, seeing that the 
steam engine is applied to so many ditt'erent pur­
poses , in urn.ny of which great general improve­
ments ha ve been introduced to fit, them for the 
requir ed purposes. For exan1ple, there is the 
marine engine, with all its gradual developments 
and improvem ents which have produced the mag­
n ifice nt examp les of the present day. Then there 
are the pu1111Jing engines, n1ill engines, electric 
lig ht engines, and others for stationary use; the 
lo co motive and its gradual and progressive develop­
u1ent; the steu.1n tire engine, the traction engine, 
and other applications of stea1n which have re­
quir ed special arrangements and develop111ents to 
enable the1n to be applied to the various uses where 
the uid of steam is required, and each and all of 
th ese e1nbody '·general in1provements on the first 
in vented engine" of a n1ore or less extended charac­
ter. If our correspondent is within a reasonable 
distance of a scientific library he should read the 
various histories of, and treatises on, the steam 
engine ""·hich have been published, and are gene­
rally to be found in such. For example, Farey on 
th e stearn engine ; Dr . Lardner, on the san1e sub­
ject; Dr. Clark's excellent works on the locomotive; 
Seaton ·s treatise on the marine engine-one of the 
be st work s on this subject; also J. G. \Vinton on the 
steam eng ine ; Y oung's "Fires, Fire Engines, and 
Fire Brigades,'' ,vhi ch treats on stean1 fire engines: 
and n1any others, which em body n1ore or less the 
,. general improvements" in the use of steam since 
it was first known as a n1otive power son1e one 
hundred and t,venty years or so B.c.-C. E. 

On Testing Precious Stones. - LEARNER.­
To test precious stones is a difficult and complicated 
n1att.er. To be a good jud ge of precious stones, 
n1uch study and a great deal of practice are necessary. 
'l'hat it is poss ibl e to us e rough tests, which will be 
u seful, is not questioned. Let me recommend a 
book, w ritten by ProfeRsor A . H. Church ; it is 
called •• Precious Stones.'' If deeper knowledge is 
d esired , then miner a logy shou ld be studied, because 
that scie nce is the one th a t deals with precious 
stones . Eve n in the elementary stage students are 
taught how to find the specific gravity of an article, 
and to apply other scientific tests as well. To draw 
an instance of what specific gravity ca n do: it can 
decide for us whether a stone is an Oriental - i.e., a 
tru e- ruby or a spine!, a Siam ruby or a Cape. It 
will at on ce let us kno-w if a topaz is an Oriental 
to pa z, or a Brazilian or a Scotch topaz, the thr ee 
being enti r ely different in specific gravity-and in 
value, too.-H . S. G. 

Making Threefold Screen.. -ScREEN .-As re­
gard s the wood work of you r projected screen , you 
will f:nd usef ul direct.ions, with diagrams, in Vol. II., 
pag e 618 (No. 91). For ornamental tops, see Vol. IV., 
p age 206 (No. 169). A.s r ega rds hin gin g, there are 
dir ec tions for doing this with webbing at the page 
first nam ed ; brass hinges will, however, vfork 
bet te r , if you do not mind the cost, for they are 
rath er expensive . They are made S}Jecially for the 
pu r po se to turn both ,vays. If your ironmonger has 
not got t hern in stock, he can probably show you 
lith ogra ph s of them and ge t them for you. l!-,ron1 
wha t you say of your d es ign, I imagine you will do 
b es t to pa.int in ordinary tube oil colours, '.}Overing 
y our frame wit h such canvas as is used for pictures; 
thi s yo n will buy by the yard, re ady prepared,at any 
good artist s' co lour shop . Be . sure that yo~ stretch 
it ti ght ly. A mor e resth et 1c scr ee n m1ght un ­
doubtedly b e n1ad e by us in g " tap est ry'' colours on 
the spee ia l tape stry ca nv as . .All materials for this 
"tape st rv paint in g" m a y be got at Howell & 
J ame s' s, -or at Lec h ertier, Barbe , & Co .'s, both of 
Regent Street, London , \V.C. But the proce ss is as 
n1u ch one of st aining as of painti n g , a nd I doubt 
-,,vh e t.he r you cou ld re ly on succeeding in a first 
att c mpt. - S . W. 

111.- QUESTIONS SUBMITT ED TO READ}i~RS. 

• * The cittenti on and co-operation ol r eaders of W oRK are 
* invit ed f or this section of " ::i-hop." 

Cycle Whe el Repair. - A . M. (O l asgow )writ es :­
" Cou ld any kin d r ea<ler of \\TORK infor1n n1e the 
be s t way 'of r epa iring a bu ckl ed bicycle whee l 1 
"\Vo llhl 110110\V rirns be u.ny advantage for hiring -out 
purpo ses ?" 

'Tc ncler F ee t. - E . S. (1,/·o Address) ,vrites : ­
,, Ca 11 a11y r eaucr of "\VoRK g iv e me information 
co nc ernin g a rrnc·umat i c inn er so le for boots 111ade 
of h ollow i ndi a rubb e r inl"lated with air1 I am a. 
gren ,L s uffere r , h a ving to sta nd for twe lve hours 
eru :.h day on m y feet." - [T ry ho rse -hair sock .-1£ D.] 

Poli s h. _ ,v AL ~ u T writes :- '' '\Vill som eo n e 
kindl y te ll n1c ,v h at co lour to n1ix with French 
1>olis h w h en po lishing walnut, a s I want to g et it 
<la.rk t~r than th e nat.nra ] wo od is when po lish ed.'' 

Couch. -C . H . (,Yottina ha .-ni) writes: - " I should 
Yc r r 11111ch th a nk a n yon e of my fellow -reade rs to 
gi ,·n me n, ske t eh , wit h t h e size s, of a spi ndle -ba cked 
couch, the n1ore elaborat e th e bett er1 '' 

WORK. 

Gardener's Emblem.-G AEL writes :-" Could 
any reader give me a design for a gardener's em­
blem 1 I would like a. floral design in fretwork 
about 10 in. by 8 in., introducing the letters 
B. 0. A. F. G. Our Lodge is named the ' Bonnie 
'fhistle: Possibly the compass, set-square, and 
pruning-knife could be embodied.'' 

IV.-QUESTIONS ANSWERED B,Z: CdRRESPONDENTS. 

Model Screw Stea.mshtp.-M . (Bishop Auck­
land) writes to A. B. (Leith) (see No. 163, page 110) :­
" You will find a method of drawing the hull of a 
model steamer in No. 71, Vol. II. , of WORK. I 
should not attempt more than two propellerR on so 
small a. model. Yellow pine, free from knots and 
strakes, will be a suitable wood.'' 

Sash Beads.-PRACTICAL (London) writes, in 
an8wer to H. F. (Ramsbur·y) (see No. 171, page 
238) :-" 'rhe distance between the two lines, An and 
c D, must be wide enough to let sash pass between 
and be fitted on to the pivot; which pivot should 
be slightly above centre of sash, so as to keep it 
closed by its own weight. 'l'he distance between 

~~ 
J •• 

• ~-
~ ~~·, 
·-Sash Beads and Part s-~ Bead; F, Stone Sill; 

G, Oak Sill; H, Window Board; I, Frame; 
J, Head; K, Pivot. 

A Band c D having be en sett led, i_ill that r en1ains is 
to strike ont cir cles with the pivot . as ce ntre ancl 
dist a.nce s to A, B, c, and D r es pecti ,ely as show~ for 
the radii • wher e th ese cut the b ead on sa sh g 1 ves 
the points of int er sec tion ; wit .h scr ib er .and rule 
join th ese points and cut as r equir ed. I think I-I. F . 
will find it clea r from sket ch." 

V.-LETTERS RECEIVED. 

Que stions have been rf~ce1ved tr orn th e f ollowing t o rr:es­
pond ents a.ndanswers only a.wait space in SHOP, upon ~·h 1ch 
there 1s grnn 11res•11re :- :,. P. I IVhi .techapcll: ,J. A. 1Tlur1:-k) ; 
J. W. G. rKeioli l f y) : T J .B . (Heywood); S. S.( Gramtham) _;A.B.; 
H . G. (Co-reut r.11 f ; F . B. (Gr eenwi ch) ; A . M. A. T. \l , lau ;t o1cl_; 
W . ,J. (Ilu.d -<liriqton); 0. G . W. (Knut sfordl; 2\IK ~DAL L: B I,,\CK · 
POOL; H. c. M. !Liverpoo l) ; A . F. (Lut on); W. ~v. c. (Ne_l(J_ n.r,.1t 
Roadi; G. S. lltmd .•wr ) : G. V. (Ste p?l,l'!/ , E.)f, V; D. ~1::~ 1 t>ot~1 10~ 
Road) ; J. u . c. ( h,'(tS t Ham); RRADl }t OF . "OUK ' _v_ r, L~' 
JA CK PLANE; c. T. (Edinb1m1 h ) ; l~- T . (Lads): A1'.XH ! l ; ~ 
El'<iGI ~RE lt; S'fFll( I, WI ,:F.:: W. v. ~TCIVl~'ltncl,;) ; E. A. (Tr c~arrt s\ , 
AMAT1<:uc q G. ii\ H. (W an ds·wm·th); 01,D READEct; _ I•,. \V . c. 
(Leicest,rr): W . E. (Nnttin,1 Him : H . D. y, ·w11111 _H1l!) : __ J. ,_C; 
<Dundee); W . ,T. Z. ,W i nch £'st er) ; F . ,f: K ._(Tlljnd~ J,ok, ,i\.·'· 
NEWBIG G!N FIAHl'Jt LAII D(I(,; ,.,. n. (B1r1111na lurm), OLD ~V?­
BORIB!Ctc; ,J. I<~. (lVolm-r lu w 1pt<m.) ; D. ,J , K. <.Ro.-1,:0111.mon l ; F.L': 
A. It . 'l' . (Rirmin{lh<"Lm); J. l~., ,JU ~R. (Ca.stl c Rll}tkr~n?: ·!· l-r. ~ · 
(Am1ith i ll); A ~Gl.0-ACTS TR AI,IAX; G. F . D. (lark): h. n,.. li. 
(Jl'rom c); H. s. (Lo ud, ni N.E.); \VoODSPOILl~U; c. b. ::u. (f 1ns­
bu-r.11): llt P ROV Rll; G. F. t..lliddl t'sbro' ) ; J. T. J. ,M allchcs t t1·,1; 
F.ACTUlllAN; S. lt.,. G. lFi'nl-on). 

(No. 182-September 10, 1892 . 
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"W O R K '' P R I Z E S C H E M E. 
FOURTH COMPETITION. 

•o• 
"Tonrists' Road, Water, or Bail, 
Travelling Requisite" Conipet ·i tion. 

To give zest to, and widen the field of 
original research, such an outfit might, for 
instance, con1bine with it some usefu l 
appliance to be used in case of en1ergency 
-such as life-saving, or in pleasure hunt­
ing ,vhile holiday bent. This ,ve must 
leave to our readers' judgment, and feel 
sure that anything to n1ake travel more 
enjoyable ,vill be welcon1e<l by the public 
and the readers of vVoRK who have to 
travel. By the time this announcement is 
made 1nost of us ,vill have had son1e 
experience of holidays and the pleasure~ ('?) 
of luggage. For the three best suggestions 
for an '' Improved Tourists' Travelling 
Requisite," the follo,ving prizes ,vill be 
awarded-

First Prize, £3 ; 

Second Prize, £2 ; 

Third Prize, £1. 

CONDITIONS .AND RULES OF THE ,, TOURISTS' 

TRA YELLING REQUISITE " COMPETITION 

·will be found in No. 181 and subsequent 
issues. 

All manuscripts intended :for the " Tourists ' 
Trav ellino- Requisite " Competition must be 
addressedi:.to the Editor of ,voRK, c.'o Cassell 
and Company, Ltd., Ludgate Hill, London, E . C. 
They must reach him on or before SATURDAY, 

OcTORER 29, endorsed, "Tourists' Travellin g 
Requisite" Competition. 

THE WORSHIPFUL COMPANY OF CARPENTERS 
IN CONJUNCTION WITH 

THE COUNCIL OF KING'S COLLEGE. 
AR CHITECTURE AND BUILDING CONSTRUCTION CLASSES. 

The Pri zes awarded in th e last year will be distributed on 
Oct ober 7th next a t King's Co llege. 

MICHAELMAS TERM. 

Day Lectur es , 1st and 2nd year, commence 1oth Oct ober, 
1892

• hO b 8 Day Lec ture s, 3rd year, commence ~4t ct o E:r, 1 92. 
Evening Class Le ct ures, Constru ctiona l Drawmg Class, 

and th e Studio, commence rnth October, 1892. 
Quantity Class . commences 14th October, 1892. 

\Yoon C ARVING SCHO OL. 

Dav an d Even ing Classes co mm ence 1oth Oc tober, 1892 • 
Stn -dents nomin a ted by the Carpenters' Compan~. pa,Y 

h alf fees. For prosp ectus apply to THE SECRETARY, Kmg s 
Co llege Strand · .Profess or BANNISTER FLETCHER, 29, 
New Br id(Te St;eet E.C. : or, to ~TANTON WILLI AM 
PRESTON, EsQ., Carpente rs' Hall, London \Vall, E.C. 

SALE AND EXCHANGE. 
Victor Supp ly Co ., Grimsby, sell l\1ail-cart \Vheels and 

P arts . Ls k 

Caplatzi's Ch~aP. Teclll;tical Coll~ctions _em­
br ace most thin gs e 1ectncal,_ opti ca l, mecha nica l, chem1c~I. 
photograph ic, models, mat erials. Cata log ues, 2d. -C hem es 
Str ee tt Bedford Sq ua re. l 4 R 

Lettering and Sign-Wrl~ing m~de Easy.­
Also full -size d iagrams for markmg out eight a lpha~.ets , 
only is.- F. Cou~THAR~ , Dar ling ton Str ee t, Bath . N ote. 
_ 100 Decora tors Sten cils (6o la rge sheet s), 2s . 6d. 

100 Fretwork De~igns (~ew), ~oo ,Carvin g, 100 

R epom se , 3o F ret Brackets, 100 Sign \ Vr1ters Ste ncils (all 
ful l siz e), 300 Turn in g , 400 Small Stenci ls .. Each P..:lcket, 
Is • po!-itage free .- F. CouL THARD, Darhn gt.9n ~treet, 

- • ' [I ~ Bath. ~ 
Amateurs a nd T echni ca l School \Vorkshop l\f anager ;:; 

should' call a t 1oo, H oun d5di tch, Londont and see !~:lc!e­
stock or send 2 d. for th e .i\Jonthly R eg ister, <:ont a1mng 
nca rl~· 4-,oo:) lots of N ew and ,Se~on d-hand E ng m.7s, and 
En gir1ee rs' and \Vocdwnr~ers 1 O?ls, :3-nd a ll krnds ~f 
:rvhtchiue ry .- A ddr ess, Ed itor, Bri tannia Tool Factocy,. 
Colc h ester. . 

Best Boolt on the Lathe, includin g _Sere~ Cuttm_g-: 

3s., pos t tr ee . Publi shed and sold by Bntamua Co ., as. 
above. 

P icture Moulds. - 15 to 25 per ce nt. saved. Send 
· · - DENT 'S Importers Tam-for wh olesa le hst, one stamp . , , [ 

wor t h . 
•. 12a 
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