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WORK WORLD. 

- ELE CTRIC boats are already in use on the 
1f anchester Ship Canal between Eastham 
and the vVea ver. The boats are a success, 
and a fleet of the1n ·will shortly be afloat. 

An instrument has been designed for 
drawing parabolas of short focus, such as 
are required for reflectors. Its construction 
is based on the property that every point in 
the curve is equidistant from the focus and 
the directrix. 

* 
Cement is wanted in Russia. Vice-Consul 

Robinson represents that there is a demand 
for cement, of ,vhich a dearth exists in 
Russia. There are only 800,000 tons of ce-
1nent n1ade in Russia-in England 8,300,000 
tons annually. A large trade awaits the 
enterprising British merchant. 

* 
A chance for cycle makers presents itself 

in Belgium. The Belgian }ilinister of War has 
announced that a series of cycle trials will be 
held bet,veen June and November this year 
at Wavre to decide upon the type, pattern, 
and 1nake of n1achines to be ultimately 
adopted by the Belgian army. English 
manufacturers should go in-and win. · 

Large glass tanks for chemical manufac
turing processes have long been a desidera
tum. The largest tanks have hitherto been 
·produced by blowing, and never exceeded a 
length of 2 ft. The Armstrong Glass Com
pany have now succeeded in making large 
tanks by a process of building up the tank 

· \ with plates or sheets of glass, and then 
fu sing the edges together. 

* 
An important find of coal has been made 

at Bredbury, near ·Stockport. After two 
yea rs' labour a good coal seam 5 ft. thick has 
·been reached. The mining engineers had 
;t!OnRiderablc difficulties to encounter in 
sinking th e pit, the red sandstone giving off 
lH uch ,vater. This has been shut out of 
the pits by about eighty yards of cast-iron 
lining. 

[All Bights Teserved.J 
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Workmen have begun ra1s1ng trusses to 
support the roof of the nfanufactures Build· 
ing of the Chicago Exhibition. These 
trusses-tlventy-t,vo in number-will be _the 
largest in the world, each covering a span of 
688 ft. Over the centre of the roof, inside, 
to the ground floor, will be a distance of 
206 ft. Each truss weighs 200 tons, and a 
total of 6,000 tons of steel will be used in 
the roof of the building. 

* 
A steel wire railway carriage seating is 

taking the place of padded, and volute spring 
seats. The new seat consists of minute steel 
wire rings compactly knitted together, ·with 
a thin layer of h~ir or felt padding over then1. 
The London & North Western and Great 
Eastern Raihvays are aclO})ting them. Some
thing now needs to be done, especially by 
the underground rail ,vay corn panies, to 
guarantee us from infectious diseases ,v hich 
can be so readily taken in much frequented 
and indiscriminately used railway seatings. 

* * 
Considerable interest has been excited in 

engineering circles concerning a process 
which has been discovered for enamelling 
the interior of boilers, ·with a view to the pre
vention of corrosion and incrustation. Ex
periments have been proceeding with the 
process for the last three years, and the 
results are certified to be of a most surpris
ing and successful character. More tests 
are being applied, and if what is claimed 
for the process be definitely attained, the 
gain to engineering generally will be great. 

* * 
In the Brin process of production, oxygen 

is absorbed by baryta heated to a ten1pera
ture of about 1,100() Fahr. The baryta is sub
sequently heated to 1,600°, when it gives off 
the oxygen previously absorbed. A producer 
capable of yielding 10,000 cubic ft. of oxygen 
in twenty-four hours consists of twenty-four 
cast :iron retorts, 13 ft. long, 6} in. internal 
diameter, and 1 in. thick, laid at an angle of 
30° to the horizon. These are charged with 
2,100 lbs. of baryta ; air is forced in at 10 lbs. 
pressure above the atmosphere, and the 
oxygen is exhausted at a yacuum of 13 lbs. 
Before entering the retorts the air is passed 
through lin1e and soda purifiers to remove 
carbonic acid and moisture. The retorts are 
heated by a carbonic oxide generator. 

[PRICE ONE PENNY. 

Plate-glass bri cks arc being n1ade from 
the sand formed in the grind ing of the glass. 
The glass is ground by a reciprocat ing 1nove
n1ent of damp quartz sand over its surface , 
the sand resting upon iron plates having an 
oscillating n1otion. The quartz cuts into 
the glass and iron, and becomes mixed \Vith 

· both, and ·when sharp edges and particles of 
sand were worn a,vay, such ,vas heaped up as 
worthless, but is now rnade into bricks . . A.fter 
being dried, it is forced into a 1nould under 
a pressure of several thou san d pounds per 
square inch. Th e brick s thus formed are 
then baked at a temperature of 2, 732° Fahr. 
These bricks are perfectly white, "\\rill with
sta nd frost, are not attacked by acids, and 
,vill resist a crushing force of from 800 1 bs. 
to nearly 1,000 lbs. on 0·155 square inch. 
vVe can i111agine a variety of direction s in 
which a glass brick n1ight be en1ployed 
,vith especial advantage to th ose who build 
houses, and still 1nore so to thos~ who have 
to live and ,vork in the111. 

* * 
A new hand can1era ,vill shortly be in the 

market. It is light and con1pact, with a 
new method for change of plates. The 
camera for ;-plate size n1easure s 11 ! in. long, 
5 in. wide, and 4 in. high. It is divided into 
four compartments : the first contains the 
lens and shutter, and is in front ; behind is 
the second, which is the exposing cha1nber; 
and behind this are t-wo chambers one 
above the other. The upper chan1 ber con
tains the stock of plates lying horizontally, 
and the lo,ver chamber receives the plates 
after exposure. In these chambers is a cage, 
which, as a plate leaves the upper chamber, 
falls, and receives the san1e on being re
turned from the exposure charn ber, and so 
on for every plate in succession, so that all 
the plates fron1 the upper chamber are finally 
placed in the lower one. Between the t,vo 
cham hers and the exposing chan1 ber is a 
narrow slit with a shutter, which opens and 
closes automatically, through which the 
plates pass and repass. In the exposure 
cha1nber is a tumbler balanced on its centre, 
and moved f ro1n a vertical to a horizontal 
position by a milled head from the outside. 
This move1nent chang es the plates, which 
can be return ed f ro1n the exposure chan1ber 
to the upper cha1nber. Th e plates . are used 
in sheaths, and there are no springs, grooves, 
or rods, and no chance of the plat es being 
jammed. Photographers will watch it. 
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.A 11 0 l T T ,v O R K .A. N D P O ,v E R • 
BY \V. C'. CARTER, 1Vf.l.l\1ECH.E. 

./\ >1· inter r ."'ting case suggests itself, which 
n1 i~·ht Lare been discussed at an earlier 
~ta..:·c, hnt it is too instructive to be omitted. 
~ 1lp po~e that a hon se bas at one side a lean
to grcenhou~e , and one day a n1an working 
on the roof dislodges a s111all pebble acci
(len ta lly, whi ch , falling upon the glas s-house, 
slwttcn:; one of the ranes to atoms. we 
pick up the pebble anc look at it, and think, 
" ·,v ell, that i~ a very sn1all pebble and looks 
very hannl ess," and ,ve lay it upon an un
brok en pan e of glass without its n1aking 
any Yisible effect upon it. If asked what 
change has t a,ken place that the pebble has 
no-w no destru ctive powers, and fro1n ,vhat 
those po,rer s were derived, ·we should prob
ab ly ans,ver that its power \Vas derived 
-fron1 th e fall, and the velocity it attained in 
its descent. Of course, such a reply is quite 
correc t as far as it goes, but w·e shall find it 
very instructive to look still n1ore closely 
at the first cause. 

The pebb le, in breaking the glass, used up 
,vork: in doin g it ,vhich n1ust have been 
given to it at son1e tin1e. It may have been 
yea rs ago, but th e pebble ,vas at some tin1e 
or other carried up from the ground-level, 
,:vhere it ,va.s harmless, to th e height at 
,vhich, th ough lying apparently quiescent, 
it possessed the powers for mischief shown 
in the da mage done ; and the fact is-and it 
might be sho wn by the laws of gravitation 
-th at th e amount of work given out by the 
peb ble ,vh en falling was exactly equa l to 
its ,veight multipli ed by the height of th e 
ho1.rne. 

"\Ve see, th en, that thi s ,vork ~ras origin
a11y put into the pebble by the agency 
which carried it up , and ,ve recognise, there
for e, in this simpl e case th at the pebble ·was 
a machine hav ing ,vork put into it, to be 
afterwards given out exa ~tly the sa1ne in 
a1nount, except the inapprec iabl e loss due 
to the friction of the air jn the fall. This 
case is, probably, as nearly th at of a perfec t 
ma chin e wi th a n1odu lus of 1 as could be 
found. 

1 1he }S(11,,£tchbaclc Ra .ilway .-W e h ave in 
thi s n1odern a1nusement a very int eresting 
illu stration of th e all -p ervading principle 
thttt ,ve are studying. '\Ve have h ere a 
carriag e start ing fr om an elevat ed posi
tion, and depending for its motive power 
upon the ,veight s of the pa ssengers , which 
cttuse it to d escend the raihvay at a great 
ve locity, and th en we find th e car ascends 
th e opposite in clin es, and 'Very nearly 
r each es a position on a level ·with the one it 
start ed from. But , hav ing come to a sta ncl
.Rtill, th e pa ssengers ::tre asked to alight, and 
the atte nd ant s pu ll th e car. up to the start
ing-point for th e return journey, which is on 
a level ·with th e original startin g-point, but 
a few fee t above the point where the pas 
~engers ar c di schar ged. N o,v, let us see 
,vhat ha s occurred, in scient ific lang uage . 
.Each pa ssenger, in ,valking up th e st eps to 
r en,ch th e s ta rting platform, raises hi s ,veigh t 
throu gh a certain di s ta nee and perform s a 
certai11 a rnon n t of ,vork. It ·would not be 
necessary to call attent ion to th is if, on 
alightin g, h n descended an equal distance, 
an d thu s recci vcd hack the ,vork don e ; hut , 
n:-; \VC kno,v, the pa ssenger do c8 not de8cencl 
when co 1ni11g off th e railway an equal dis
tance, a 11d t lin;-; he ha s givcu so1ne ,vork to 
tl1c ca r eqnal to the height ascended and 
t hat clesccncled. vVhat, then, has becorne 
()t th e ·wor k: which he gives np ? lt has gone 
to overco1 n o th e fri ct ion of th e rnachin e, and 
th e eHiciency of th e car as a 1nachine is 
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exactly in the ratio of the short distance 
descended to the longer distance ascended. 
Supposing that the passenger ascended 20 ft. 
and the car stopped 3 ft. from the top, then 
the modulus of the car, as a machine, ,vould 

17 
be 20, and the amount of work expended 

on friction would be equal to 3 ft. multi
plied by the total weight of the passengers. 

ltfodes of Measurernent.-As we no,v see 
how i1nportant it is to be accurately in
formed as to the relative quantities of work 
transmitted by machines, we may give a 
little attention to the methods adopted for 
testing with accuracy the efficiency of steam
engines and finding their modulus. 

VVe shall first consider the apparatus usu
ally employed for testing the work given off 
by an engine fly-wheel, and shall conclude 
our article by describing the means used for 
finding the work done in the cylinder and 
the final triumph of scientific reasoning in 
this direction-the indicator. 

The work given off by the fly-wheel is 
determined by means of a brake, so applied 
as to just absorb all the work the engine is 
capable of performing. 

The apparatus is so arranged that the 
atnount of the friction acting round the fly
wheel rim can be accurately measured. rrhen, 
as ,ve know by timing the revolutions the 
distance passed through by any point on the 
fly-wheel rim in one minute, we can, by 
multiplying them together, obtain the quan
tity of work that would otherwise be given 
to the belt upon the fly-wheel. · ~ .-

By referring to Fig. 4, a simple arrange
ment will be seen which shows the principle 
on which such brakes are constructed. 
Round the fly-whe .el is passed a band, A, 
having a ,veight of w lbs. on its lower end. 
The other end is carried up to a spring
balance, which can be tightened up until 
the engine has all it can stand. Then a 
reading is tak en off the balance. 

What now is taking place 1 The weight, 
w, is supported by t-wo forces. The friction 
of the band on the wheel was not enough to 
hold it till the tension of the balance was 

i 
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I 

-· ·-------@---------- A ---......... ---

Fig. 4.- .Arrangement showing Brake Principle. 

adju st ed, so that th e weight is held by the 
two forces togeth er. Stated differently : 
\Veight == friction + pull of balance. But 
we kno\v the weight, and can read th e 
ba lance, so that th e friction== ,veight - pull 
of th e ba lance . We now 1nultiply thi s 
amount by th e ci.rcu111ferent ial velocity of th e 
fiy-,.vheel in feet per minute, and th e resu lt 
ii plainly th e effectiv e ·work given out by 
th e eng ine. I f, no,v, ,ve can find the work 
in the cylinder, we shall have the t-wo 
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quantities necessary for finding the efficiency 
of the engine and determining its modulus. 
For example, let us suppose the ,veight, 
w, to be 200 lbs ., and that, when the engi-q.e 
is load~d up all she_ will stand, the pull on 
the spring-balance 1s 15 lbs., then the fric
tion on the fly-wheel rim is 200 - 15 == 185 

lbs. Let us supprn;e the 
rim velocity of the ·wheel 
to be 1.200 ft. per minute~ 
then the whole wo,rk done 
in one minute is 1,200 
x 185 === 222,000 foot
pounds; and suppose 
that, by the use of the 
indicator, we find that, 
the cylinder develops 
250,000 foot~ pounds in 
the same tin1e, then our 
modulus is 

222,000 == 111==·ss-
200,ooo 125 · 

We thus perform ex
actly the ' same operation • 
in the case of the com
plicated stean1 - engine 
th at we did in the case 
of the simple ,vedge ; and.. 
this is the point ,vhich it 
is desired to en1 phasi se 
-viz., that, ho,vever con1-
plicated a machine may 
be 1nade, the process of' 

Fig. 1.-Sectional testing its efficiency is 
Elevation. the sa1ne in all cases. 

vV e no,v come to the 
crowning achieven1ent of scientific analysis, 
which in its beautiful sin1plicity and fidelity · 
to discovered truth can be ,:vell compared 
with that of the phonograph ; and our con
cluding article shall be devoted entirely t0-
the Steam-Engine Indicator. 

__ _...·-·-·---
SI!IPLE CARPENTRY : .A. STUDENT'S 

BOOKSHELF. 
BY FRED CROCKER. 

,o, 

MA TERIALS- CON STRUCTION-POL I SHING. 

A HANGING bookshelf is an article of fur
nitur e that one can ahvays find a corner for, 
and although th e one described in thi & 
paper is not very or iginal as regards design 1. 

and is eas ily made, it looks very effect ive: 
wh en finished. The cupb oar d at t he bot 
t orn is used for th e recep tion of dra,ving . 
inst run1ents an d stat ionery, the shelves 
above for t ext-books, and the top one for . 
sp ecun ens. 

ltf ateria ls.- The sid es, shelves, and front' 
ar e n1ade of i in. and ~ in . ,valnut, but bay
,voocl, or even pi ne, may be used if th e· 
rriaker does not lik e usi ng walnut. Th e· 
cupboard is back ed ,vith .1 in. pine to keep , 
out dust. 

C onstruch'.on.-Fi g. 1 is a sect iona l clra w · 
in g. not repres ent ed h ere t o sca le, but 
divid ed int o squar es, so th at the reader· 
1nn:y easily set it out to any size. The 
ends of the she lves are ho used into the 
sides -, vhi ch clean up to full ! in. thick_
to a depth of -{50 in. , and are glued. As t ~e 
botto111 sh elf is th e fu ll width of th e sid e1 1t: 
should be only cut in -!r in. deep at the front 
and the bead s on shelf and side n1itred. 

}-,ig. 2 is a front eleva tion, giving a gerreral 
vie,v " 1ith panels, etc. The doors are fram~d,. 
th e sti les and rails being of 1 t in. by ! 1n. 
,valnut ; the panels are ~ in. thick in the 
centre and bevelled to ?t in . at the ed.ge~, 
but if the 1naker has a taste for art1st1c 
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,vork these 111ay be n1ade flat and painted 
or carved. Son1e excellent designs are given 
in N os. 6:3, G9. and 71 for painted and 
carved panels for hanging cabinets, and 
several others that n1ay be adaptr,d to the 
purpose ,vill be found in the pages of yY o~K. 
.ii. hollo,v or scotia is worked on the 111s1de 
ecl2:es of the stiles 
ancl rai]s of the doors, 
and as the n1a.ker may 
not possess a tool for 
1naking thi s, a sketch 
of a rough one that 
,vill ans \Ver the pur
pose very,vell is given 
in Fig. 3. It consists 
of a piece of hard 
,vood with a shoulder 
cut on it to f onn a 
guide, and a hancl-sa,v 
kerf in ",-hich is fixed Fig. 3. - Scratch for 
the iron of a No .. 4 making Scotia. 
round, this being held 
in position by a ,vood scre,v. In using this 
tool, or 8cratch, as it is-generally called, as 
n1uch as possible is chamfered 
off ,vith a chisel ; then follows 
the scratch, and the ends are 
finished ,vith the gouge. The 
san1e tool rnay be used to \York 
a hollo,v or fiute in the centre 
of the stiles and rails if. re
quired. 

Fig. 4 is a sketch of another 
makeshift which is often used 
,vhen a bead plane of the re
quired ,viclth is not available. Fig. 4.- Bead-
It consists of a piece of hard ing Tool 
,vood ·with a No. 12 ,vood 
scre\v turned into it and standing out the 
~viclth o~ the required bead. In using, it 
1s held 1n the san1e n1anner as a ga.uge, 
the nick acting as a cutter to n1ake the 
quirk of the bead, ·which is finish ed on the 
outs ide edge ,vith file and a little sand
pa,per. 

Each door is hung ·with t,vo 1 i11. by i in. 
brass butt hin ges, and it ,vill be noticed 
that ~he cloo!'S are n?t hung directly on to 
!,he s~des ~s is so1net nne s done, but a han g-
1 ng piece 1s put on each side. This is mor
tis ed into th e shelves and grooved into the 
Silles to avoid an unsightly joint if it should 
shrink at any ti1ne. r~rh e other details of 
construction rnay be gathered fron1 the 
drawing s . · 

~ot 1;s7iin,q.-As the process of French 
pohslung has been fully described in a 
previous volu t~1e, it ,vill be only necessary to 
add that th e :sid es , shelves, door panels, etc., 
shou.lcl be polished as n1uch as possible before 
putting togeth er, or a difficulty will be ex
perienced in finislnng the corners. 

••• 
PLAS~rI~RERS' l'YORI{. 

BY A ,VORKING PLASTERER. 

--• Q~•-
H.U:N_N,ING CORN ICE8, l\.IOULDINGS, BEADS, ETC.

J1.iN HI CHM E..';TH- TRU SSE S- 0EILING FLOWERS 
UAST IN G- lHRASURING . 

.li;un1~'iriy C1ornices, .p1 oulclirigs, Beads, etc.
( ~onue es arc run ,v1th a ,vooden 1nould · a 
·J>H!ce of ha.rcl ,~ood, about ~1 in. thick, is ~ut 
t~> th e protde of: the n1ould, and th e left -hand 
:-adc, looJn_ng f r?n1 the back, is chan1fered 
:tway_, leav ing t n1.; a piece of sheet-brass or 
no n rn theH cnt to the section of the 1nould 
:.tnd screw(~d to the ·wood, standing up t. in. 
<.dJove the _w~>(Hl; a block of wood, about 11.in. 
~~(lH.1,ru and f_rorn 6 in. to 12 in. long (dep:nd-
111g on the 81ze of th e n1ould), is fixed at th e 
bottorn of the 1nould, and a stay is fixed on 
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the left-hand side, about 1 ! in. diameter. On 
the opposite side a triangular piece of wood 
is fixed, on which the surplus plaster cut off 
by the mould drops. Fig. 5 is a front and 
end vie"v of a mould. The walls and ceilings 
are generally floated before commencing to 
run a cornice, except it is a very large one, 
,vith a good deal of work in it, ·when a screed 
only is floated, to prevent the floating getting 
too dry before the cornice can be finished. 
When a cornice has a large projection, in 
order to save materials, wood brackets are 
fixed at intervals, which are lathed and 
coated with mortar at the san1e time the 
ceiling is pricked up. The depth and pro
jection of the cornice are then marked on the 
walls and ceiling in each angle of the roo1n, 
and between these marks level screeds of 
gauged stuff are run on and made perfectly 
straight; lines of red chalk are then struck 
on the screeds upon . the walls the exact 
depth of the cornice, and laths about 2 in. 
wide, with one edge shot straight, are nailed 
to these marks, forming a level surface on 
,vhich the n1ould is to run. Two workmen 
are generally engaged , in running a cornice. 
A pie of putty is formed on the board or 
banker ; into this "\\7[.tter is poured, and the 
plaster is then sprinkled into · the ,vater by 
hand, and the vrhole is mixed up by the 
gauging trowel. One workman then takes 
a quantity of the gauged stuff upon his 
handboard, and applies it on the line of the 
proposed cornice; the other workman then 
applies the mould at one end, and runs it 
along upon the lath. The surplus stuff cut 
off by the n1ould falls off upon the board at 
the right-hand side of the n1ould, and is, 
with another portion of the gauged stuff, 
applied to any portions of the cornice Vt1hich 
have not been brought up full. When the 
cornice is nearly full up, the gauged stuff is 
made very thin, and dashed on with a brush, 

Fig. 2.-Front Elevation. 

till it is run full up to the mould. Should 
any of the gauged stufr set, it must not be 
remix ed with water, as it is what is termed 
"killed," and will not then set. Sometimes 
th e mould (in beginning to run the cornice) 
is "muffled ''-that is, the smaller membe rs 
are filled up with plaster, which is allowed 
to set, and is cleaned out after the larger 
mel!lbers ha~e been brought up nearly full. 
It 1s essential, after the gauged stuff is 
!uixed, that great expedition be used, so that 
1t d~es not set. Where a projection, such as 
a chimney breast, occurs, the corni~e is run 
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past at each end as far as the cornice pro
jects, a piece of lath being nailed on the back 
of the cornice lath to guide the rnoulcl. rrwo 
stays are also fixed against the projecting 
end of the lath to keep it firn1 ,vhile run
ning the cornice. vVhen the whole of the 
cornice has been run, the laths / are taken 
down and the 1nitres or angles are put in by 
hand, by 1neans of the n1itring tools and 
rules. Beads, splays, and chan1f ers are run 
in a si1nilar n1anner. 1'1ouldecl skirtings are 
also run ·with a mould, the lath being nailed 
on the floor. When the skirtings are of 
Parian cement, they are cored or floated up 
with Portland cement, to save the more ex
pensive ceroent. 

In running circular beads or architraves, 
the centre is marked on a bourd fixed across 
the opening and an iron pin put in. The 
1nould is fixed on a lath, the other end of 
which has a hole n1ade in it, and ,vhich 
works on the pin. A screed is ·worked round 
the outside of the arch, and the mould is run , 
rouna. 

For elliptic arches a trammel (Fig. 6) is 
used. This consists of t,vo grooves at right 
angles to each other. A slide with an iron 
pin in it works in each groove. rrhe mould 
is fixed on the end of a lath, as for circular 
work, and t,vo holes are rnade in the other
end of the lath. These are fixed on the pins 
in the slides. As the mould is moved from 
left to right, the slide in the horizontal 
groove moves from left to right, and the slide 
in the vertical groove n1oves down,vards till 
the centre is reached, ,vhen the horizontal 
slide still moves to,vards the right, and th e 
vertical slide 1noves upwards. rrhe distance 
between the two slides detern1ines the f orn1 
of the arch. When wide apart the arch is 
flatter, and when near, it approaches nearer 
to a circular form. Returned mitres, and 
other sh<Jrt pieces of cornice, are generally 
run on a board, squared and mitred by a 
savv, and fixed in position ,vith liquid 
plaster. 

6 

E ·nriclirnents.-These are ornaments of 
various forn1s, cast in plaster-of-Paris. They 
are fixed between the me1nbers of a cornice, 
or at the top and bottom, and son1etimes in 
both positions. They are cast in various 
lengths . Fig. 7 represents t,vo forins of en
ri chn1ents. In running the cornice, grooves 
or rebates are formed, into \vhich th e en
richments are fixed with liquid plaster. 

Enrichm ents are also n1ade of carver's 
co1npo, a mixture of glue, resin, and \Vhiting; 
in papier-mache; ,vith a priming of ,vhiting 
and glue over it; and in carton-pierre, ,vith 
layers of whiting and glue. Thes e enrich
_ments are lighter and n1ore flexible than 
those made of plaster, and can be bent and 
fixed with scre,vs. 

Truss es are cast in plaster -of-Paris, and 
are of various forrns and sizes. Fig. 8 
represents a truss. Th ey generally have a 
moulded cap fixed on the top. They are 
fixed at the springing of arches and in simi
lar positions. 

Ceiling Floioers.- These are cast in plas
ter, and are in several piec es. Fig 9 shows 
one form of ceiling flower. They are fixed 
in the centres of ceiling s, and in panels 
farmed in ceilings. Wh en a gas pendant or 
chandelier is fixed in th e ceiling, the centre 
of the ceiling flo,ver is cut out to fit the 
wood pateris of the gas-fitting. When 
the various pieces of the ceiling flo\ver do 
not touch each other, centre lin es for each 
separate portion of th e flo,ver are n1arked 
on the ceiling, to whi ch the different pieces 
are fixed. Th ey are also 1nacle in papier 
mache, etc. 

Cctsting. - 'I'he casting of ornan1ental 
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" '.nl'k (~)r _pbstering is. executed with plaster
(>_!- t ,ti' I;:; 111 n1tndd~ ot ,, ·ax, pla ste r> or gela
t 111 c. ln order to n1ake a mould, the 
p:ll tt , rn ---w hi\~ b . rnay be n1odell~cl in clay or 
111:l\ lie' n,11. c.xbt 1ng· on1an1cnt-1s ,vell oiled 
011 t he fn:ee and L1id on a Loard, or other 
lc-.:\',_)l ::;nrfacc. An open fran1e of the re
<J 11 i ·~i te size i~ laid round it, and the n1elted 
"? ~, or liquid r)lnst er, is poured in till level 
'" :th the top ot the fra1ne. As soon as it 
li:h ~.tiifened, the fran1e and the pattern are 
Ut k~u a way and th e 1nould allo,ved to set 
~1ard, "~l~en it i~ ready for use. The n1ould 
1s t.hen_ oiled and tilled ,vith liquid plaster, 
,r lnc h 1.:, rernoved a.s soon as it has set and 
laid in a dry pt1ce to harden. "\Vhen the 
n~oulLls a.re 111ade of plaster, they are var
Bt-:-hed ,v1th one or 
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and this is then filled with plaster. As soon 
as it has set the plaster 1nould is taken off 
and .dowel holes are formed on each side by 
~utting the p~aster out (as sh_?~n !n Fig. 11). 
The 1nould with the pattern In 1t IS then laid 
down, and a wall of clay formed at each side. 
These spaces are then filled ,vith plaster 
,v~ich is rem?ved ,vhen set. The plaste; 
,v1ll haye run into ~he ?owel holes, and will 
form pins, so that It will go together again. 
Do,vel holes are then cut in the ends of these 
pieces, and walls of clay formed at the two 
ends, which are filled with plaster, and so 
complete the mould. When quite hard it is 
bound tightly together ,vith cord, oiled, and 
filled with plaster. When this has set the 
mould is taken a way in pieces, leaving the cast. 
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. Cornices, be.ads, ~plays, chamfers, skirt
l!)gs, and architraves are 1neasured by the 
lineal foot or by the superficial foot the 
girth of the moulding being taken. ' ,-

:0'1itres, breaks, and returns are counted 
at so n1uch each. · 

Enrichn1ents are n1easured by the lineal 
foot. 

Trusses, keys, bosses, and ceiling flowers 
are counted at so much each. 

Panellings, pilasters, fascias, etc., are 
measured by the superficial foot. 

Copings, kerbs, and similar works are 
measured by the superficial foot. 

The price generally includes all scaf • 
folding, tools, etc., except in special 
cases. 

••• two coats of shellac -__ -_-....:,-:;:r--~~---~--. B =- -- - - - . - - --

varni~ ;h, t? prevent ~~= -_ !§! - ',- - . ~-·~ 1 -= • THE IRONMON .. 
tl1v 011 sinking in. ~ ~ ~ ~ ~ ~ ~ 
.A l)acking of plaster ·-= - ~ ~ -- ~ =---= = - ---~ ---- ~ GERS' AND AR-
i..;; genera lly fonned ~ lllOUUERS AND 
on eu ri ~h1nen ts, pro- B R A Z I E R S ' 
Yision for w·hich is COMPANIES. 
1nacle in the Inould. ~ BY A FOREMAN PAT ... 
,,~hen the castings ~ TERN-MAKER. 

ar e light and of open- E ~ ~ I E \ ---o-
·work, a backing of ( · " I' ~ ,. WrrH the increasing 
canvas, ,voocl, or 1;1 1 \i ' 'i Iii ~ de1nand for the more 
pieces of ,vire is put ~ r 1·a,. 8- complete technical 

1 \rl 1 ·~ Q' on. t 
1 1en t 1e pat - 1~ training for our 

te rn is undercut, a crafts1nen, it is time 
tlcxi b le n1oulcl i8 the City Companies 
used, ,vhich is 1nade _:Fig. 7 -the lineal descend ... 
of g lne or ge latin e in -:..::.~ ants and represent-
t lu~ followin g n1an- atives of the old 
npi· :- Fig. 6 craft guilds-should 

The pattern is assert their old pre-
oiled and laid on a rogatives in the 
lev el su rf ace, ancl changed conditions 
covered ,vith clay to of 1nodern industry. 
th e th tck ness of th e They ought to do 
propo :"'ed n1ould . 1\. much more than 
,vaH of clay is then Fig. 5 they are doing for 
fonnecl round it at the advance of that 
a certai n di stanc e, training in crafts-
an d in the space thu s :Fig~ 9 manship upon which 
forrned a. case of our industrial su-
p)n ster is cast, leav- prernacy mainly de-
in g· a hole at the t op pends. Our crafts-
f or pouring in th e iF.if.10 n1en have not the 
rn ~-.J.ted gelatin e, and san1e opportunities 
a few ai r-ho les round for acquiring skill 
the s iJe of the case . f in hand-work which 
J\_;::; 80011 as the case they formerly pos-
hw~ se t, the pattern, Fig. lt se·ssed; and this, 
with it:~ coverincr of ~ therefore, is a cogent 
c lay, is taken out~ It reason why the fac-
is again oiled and tory system of 
co~erecl by the case, Plasterers' Work Fig. 5.- Cornice Mould. Fig. 6.-Trammel Fig. 7.- Enrichments. Fig. 8.- n1inute division of 
and the 1nelted ge la - Truss. Fig. 9.- Ceiling Flower. Fig. 10.-Piece-Mould. Fig. 11.-Piece-Mould Joint. labour should be 
tine is poured in, supplerr1ented, and 
the air hole s being plu gged when th e gelatine When piece-moulds are made for articles ; its evil effects upon individu als corrected, 
ha ~ r isen up to th cn 1. As soon as the mould of a circular or irregular forin, a plaster case : by the encouragement of an incr eased taste 
ha s set , the patt ern is taken out, th e 1nould is n1ade iJor the pieces to fit into. A good i for hand-work. For in hand-vtork:, after all, 
iR oiled and tilled ,vith pla st er, and, when deal of ingenuity ,~.rill be exercised in making l and not in the auton1atic produ ction of 
this has set, it, is tak en out of th e 1nould. a good piece-mould, but ,vhen well 1nade it j machine-n1ade goods, lies tru e individuality 
(J rea,t care is n eeded in re1noving th e n1ould, ,vill last a long tin1e ; and the only dra,vback I and arti st ic crafts1nanship. Our sug gest ions, 
so as not to br en.k oft' any of th e projecting to it is that s111all ridg es are sometimes in bri ef, are as follows :-That the Iron
parts of th e cast. If the 1nonld should get formed at the joints of the mould, which mongers, Armourers and Braziers, and oth~r 
too hard, it is softe ned by heati ng or dipping are easily re1noved by a scraping tool befor e allied Con1panies, shall not confine th eir 
it into hot ·water. In son1e cases a plaster the casts have set hard. operations t o London only, but shall include 
ea;-;e i ;_., not requir ed. Jlf easuring.-Pla st erers ' ,vork on ,valls, I th e provinces in one broad sche1ne of prac -

l1i.l~ce - 1noulds flire also u sed for casts ceilings, and stoo thin gs is measured by th e tic al trainin g for the iron -worl~ trad es. T~at 
,vhich can not be drn" 'n fron1 the n1ould. super ficial yard. Ordin_ary sized openings j lo~al centres sh~ll be forn1ed 111 connection 
They a re forn1ccl of plaste r, and j oint ed to- are generally measu red 1n, to allow for the j with l?cal techn1cn:l scl_1ools~ mana.~ed by lo?al 
g'(' i lH~r. Fi g. H> show s n, pi ece-n1ould for a labour of pl as tering the ja1nbs or re.veals. ; c-?1n1n1tt~es, ,~ork1ng 1n un1s~n1. ,~11th the pity 
tru ss .in live piece~. It is fonnecl in th e vVhen the openings are deducted, th e Ja111bs I Con1pan1es. That loca.~ exh ibition s s~a 1lne 
fo llow i 11p; rn:inner :- and revea ls are ri1easured sepa rat ely. Th e : held annually, and pnzes and certificates 

Tlie p(i-ttl~rn is ]aid do" ·n and levelled up quirking of beads is measured by the lineal : offered, and that th e work of th e prize
all round to the requ isite hr-ight ,vith clay, foot. : winn ers fro1n · all local centres shall be 
aJ 1ont Lin. wide. Hound this a. ' "all of clay \ Rough casting and concrete floors are : selected, and again exhibited in London,.and 
or open fra1ne is laid. Th e patt ern is oiled, measured by th e superficial yard. I higher prizes offered for the best productions 
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of the local prize-winners. In this way, 
London and the country towns ·will be 
brought into touch with one another, a 
generous spirit of rivalry will spring up 
an1onc.r craftsn1en who are at present practi
cally ~s 111 uch sundered as thoug!1, they Ii v~d 
at the ... -\.ntipodes, and such a stimulus will 
have been given to artistic hand-,vork that 
,vill revive the best traditions of the 
n1edimval aa-es and do more to counteract 

0 ' the depressing influences of the modern 
factory syste rn than any of the recognised 
lab our moven1ents of the ti111e. 

... t\.s regards the nature of the work to be 
done it is clear that it must in all cases be 
,vork which can be done at ho1ne, ,vithout 
the aid of machines-that is, with tools and 
appliances operated by hand only, without 
the aid of n1otive·po,ver. This puts whole 
classes of rnetal-work out of the category at 
once · but it would embrace light forging, 
light 'casting in brass, all model work, all 
repousse "·ork, work in bent iron, and all art 
iron·work suitable for lamp brackets, screens, 
grilles, hinges, locks, and almost all work 
in bent and hamn1ered brass and copper, for 
domestic and ecclesiastical service. It ·would 
be advisable, perhaps, tc give a wide range of 
choice of subjects to intending competitors in 
the field of design ; yet, in some classes it ·would 
see1n fairer to issue a design to be worked 
to-prizes to be given for the most perfect 
embodiment of that particular design. In 
the case of 1nodel ,vork, for example, 
engines and other motors, and n1echanisms 
rnight figure lar gely in the general class; but 
in special classes it would be well to con
fine competitors to the execution of s1nall 
models in n1etal illustrative of, say, funda.
me1'ltal mechanical movements, kinematic 
chains, and the simple machines and motors. 
In thi s way a knowledge of the leading 
principles of n1echanics would be corn bined 
with handicraft. Further, in this time of 
the cleveloprnent of the applications of elec
tricity, n1odels of the various types of 
dynarnos and of installations of electric 
lighting might be placed in special classes 
for cornpetition. So, too, boring small 
cylind ers to micrometer measurements, and 
originating straig ht- edges and sn1al1 surface 
plat es, chasing screws by hand, filing cubical 
blocks, and so forth, somewha t on the lines 
of the competition for Whit,vorth schol~r
ships, n1ight ·b e made matters of special 
cornpetition. This would be fair and equal, 
because the question of design ·would not 
corne in to cornplicate the choice of the 
judg es in 1nak ing awards for workman
Bhip. 

Th e expenses of such exhibitions would 
not hav e to be borne ·wholly by the Livery 
Con1panies. i,hey could, however, do a very 
great deal. Vast potentialities lie in the 
I~onrnongers' corporate, and trust incon1e 
ot ;£2 1,000, and in th e similar combin ed 
in corne of £8,000 of the Armourers. Bu t 
th ere is no doubt that th e technical 
schools _ wou.ld be :wil_ling to accept a 
sh are: Public subscriptio ns would not be 
w;1nt_1.ng, nor, perhaps, in time, grants of 
pHbJ I c 1~10!1ey .. ()n ly in the incipien t stages 
~ou ld diihcu lt1es pr esent themselves. ''.rhere 
rn good work to be done in thi s direction ; 
nine l none are Ro well fitted to take the 
tnitiat ive ~s tl1e City Co1npanies, with -vested 
111 tt~re~t :-; H1 the . -y~ry heart of the empire, 
tHH~ Vt'1th the t rad1.t1ons and pr esti(Je of cen
t.unc:r-;: ( ) 1 t11 th cJse who are intimately 
ac ,1ua1ntcd wtth workrn en have any idea 
l.1.1.>w d t~~oted the:se r1!en are to the pursuit 
ot . . holJhiei;: 'rl wre 1s hardly a workman 
:v1 t) 1(.>11 t .lu~ v.et hobby. flere , th en, is a 
tru1tl ul 80 11 for the Uity Con1panies to 
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develop, to the adYantage of the work-people 
themselves, and in the best interests of the 
nation. The Press should insist upon this. 

••• 
COUNTRY CARPENTRY: A. COW LODGE 

OF WOOD. 
BY CHOPSTICK. 

--•o--•-
I HA VE commenced with a common cow 
lodge such as is to be found in every far1n
yard. Fig. 1 is the front elevation, showing 
the roof in skeleton-that is, before the tiles 
are on. It is built entirely of wood, except 
the quoins (A A), which are brick, and the 
foundation wails (B, B ), which are also brick : 
there are 1nariy lodges without even this, 
the posts being put into the ground, and the 
sills laid on the surface, but the better job 
is as here shown : bri~k foundations carried 
2 ft . out of the ground for the sills to rest 
on, and brick quoins the same height to 
receive the bottom of posts. 

As the roof of these buildings is usually 
framed on the ground at the timber-yard, I 
will proceed with that first. We never get 
tin1ber long enough to enable us to get a 
piece 30 ft. long, so the first thing to be 
done is to splice the plates, or, as it would 
be called in son1e places, " scarf'' them. '£he 
best way to do this is that shown in Fig. 3. 
I will suppose we are splicing the front plate, 
which is, or should be, 6 in. square. Before 
commencing the splicing, decide ,vhich is to 
be the top, front, or outside ; the fonner 
should be a round side, and the latter a 
hollo,v side, for reasons which will be under
stood by everyone who has had any dealings 
,vith timber. This being decided on, we 
have a face to work from. We now· take the 
iron square (shown in Fig. 5), and putting 
the long side, which is 1} in. wide, level ,vith 
the front, we make a pencil mark along it, 
then moving the square to that mark, we 
make another and then another in the same 
,vay, when the timber will be divided into 
four equal portions. This answers the san1e 
purpose as the mortise gauge does in setting 
out joiners' work. Each member of the 
splicing should be 4 in. long, which will 
make the whole length of the splicing 16 in., 
and, if properly done and pinned tightly, it 
will be very stiff and strong. But I am get
ting on too fast, it must only be fastened to
gether temporarily, as a piece of oak 30 ft. 
long and 6 in. square would be ra ther an 
awk,vard piece to handle. I need not say 
anything about the back plate, as that 
should be done in the same ,vay. 

The next thing to be done is to mortise 
the front and back plates to receive the end 
plates, which is shown in Fig. 9, the piece 
at w being simply waste timber, which 
should be left on at present. Be sure and 
cut away at x in the tenon, and allow for 
same when settin g out the mortises; these 
mortises and tenons will be set out with the 
square instead of gauges in the same ,vay as 
described before. Having made the mortis es 
and tenons at all four corners, put the front 
plate on some blocks so that it is perfectly 
strai$'ht ; place the back plate in its prop er 
position, and insert the end plates in th eir 
proper mortises, ,vhen, if th ey do not fit, 
they should be 1nade to do so by sa w-scarving 
the shoulders. I for got to mention that a 
! in. hole should be bored throu gh each 
mortise before fitting tog ether ; this is for 
the pin. When the corners are fitted per
fectly, n1ark the pinhole on th e t enon ,vith 
th e sarne bit as it was bor ed ,vith (this is 
called H pooking" it), and then knock then1 
apart and bore the hole in the tenon a bit 
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nearer the shoulder than the mark, ·which 
will, on the pin being clri ven in, .,,1ra \V tl~en1 
firn1ly to?'etber and rnake ·a good strong Job. 

All th: corners and splicings being no\v 
pinned together temporarily, bloek the ring 
thus forn1ed level and straight, and out of 
winding, and this being done, the"next t]ring 
to do is to fit on the ties, L. I have shrnvn 
the proper ,vay to do this in .Figs. 5 and 8, 
the forrner showing how to apply the iron 
square so as to get a good fit, and the ]n,tter 
sho,ving the H corkin g," as it is called, cut, 
the shaded portionR being cut out, and 
leaving a dovetail in the middle ,vhich can 
be marked on the plates. Both ends of the 
ties should be marked at once, a.s•:t is a grea.t 
chance if they do not t\vist some ·what , but 
by striking with the square as sho\vn, they 
will bed do,vn perfectly even if th ey ar e 1 in. 
out of truth. The ends can be left to be eut 
off after the rafters are on. We have now 
the ring ,vith the ties " corked" on, an<l ,vill 
next fran1e the principal rafters. 

First take a connnon rafter and set it out 
to the proper length ; this is usually founu 
as follo,vs : if the roof is to be covered with 
tiles the rafters should be as n1any tirne s 8 in. 
in length as the building is feet in width 
(if slates, 7 in. ·will do) ; thu s the present 
building being 15 ft. wide, ,ve rnust get our 
rafters fifteen tin1es 8 in. long-that is. 10 ft. ; 
but as this is the length fro1n th e backing or 
throat, ,ve 1nust allo,v another 6 in. for the 
foot. 1·l{ e no,v dra,v a rough sketch of the 
roof on a board, ·when it is an easy 1natter 
to get the proper bevels ; the thickn ess of 
the backing is usually 1 i in. vV e no-w cut 
t,vo co1nn1on rafters an d try the1n as they 
,vill hav e to go, when, if they do not fit, th ey 
mu st be alter ed until they ,vill. vVhen thi s 
is the case, 1nark one for the model and cut 
all the others f ro1n it. 

It is the principals only ,ve will deal ·with 
no,v. Havin g got then1 cut, tak e a pair of 
then1 and lay then1 on the frame of t he 
building ,vith the feet in their proper place, 
and the tops r esting on the tie; put a block 
bet,veen them at the top an inch thick to 
ans,ver as the ridge or pitch-board for the 
time being, then take a "collar :, (N, JTig. 10) 
and lay it on the rafters about half -,vay up, 
but be sure and get it th e same distan ce up 
on both, and mark on the rafters for th e 
morti ses, and on the collar for the shoulder. 
Thes e are usually put together ,vith wh at is 
called a "bare -faced" tenon - that is, onl y 
one shoulder-and th e collar being only 
2 in. thick, whil e the rafter is :3 in., it ·will 
bring it right . rrhe tenons shou ld be cut to 
the shape sho,vn jn Fig. 10, as the y are 
then easier to 1nortise and put to get h er. 
Befor e putting tog ether for good, cut th e 
notches for the purlin, r, ,vhen the prin cipal 
can be pinned to gether &nally, and the 
oth er fra n1ed in the san 1e ,vay on top of it 
so as to get the111 both alike. Th e ne xt thin g; 
to be done is to set the rafters out. ]fi rst 
1neas1.1re off half the ,viclth of the buildin g 
at each end for the hips, then set out bet,vee ~i 
so as the raft ers con1e even distanc es apart ; 
do this both back and front, and also on th e 
pitch-board, nf, ,vhich is usually a 1 in. 
board, then put up the principal raft ers close 
to the ties as sho,vn at H, }fig. l ; put in the 
pit ch-board, and nail ten1porari ly. Put up 
the ronnnon rafters -which con1e at th e end 
of pitch-board close to th e hip s, as at o 
(Figs. 1 and 7), a lso the "jack ,> n1ft er ~r, 
Fi g. 7) ; th is is only a co nun on raft er. 

Having clone this at eaGh end, ,ve ,rill 
proceed to fit the hip s (K, Fi gs. 1 a.nd 7). Tu 
do this, cut off the corners as sho,vn at R 

(Fi g. 7), and hold the hip in it s pla ce and 
strike it ; you \Yill not get it r ight tile first 
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tin1e~ ~ut .. d~ ~1ot p~~ it ~oo short, an? ~ou ,vill I as the ha.ck isJran1ed in the san1~. way, one also at the sp~icings: . The en4 plates can 
~he!1111,111,tge it aftt.:r ~"(?or t!1ree tries. \Vhen I explanation will do f?r the lot. · I 1rst frame now be placed 111 position and pinned to the 
1t fits pro~1erly, try if it _,vill fit the other the plate .E and the sill F to the posts c, c, c, front and back plates at the corners and the 
corner~ n~ 1t s~\ould ~o ; if so, you can cut I ~hen cu~ in the braces, an4 last. the quarter- frame of the building is safe. ' 
the. ntlie 1 tlnte by_ it. ~he sh<?rt rafters \ ing, ~h1ch shou_]d be mortised into the plate Next get on the ties and pin to the teazle 
,vluch _con1e to the lups ,v1ll require. no ex- i =:n.d sill, and !1a1led to the braces. I knO\V I posts in front, and drive down into the cork
planat1011, a8 they only want cutting the 1 !t 1s ~he way 1n som~ places to put the braces I 1ng at the back : this will fix the plates at 
same. a8 the ~ommo.n raftez:s at the foot, and J m pieces, but that IS decidedly wrong, 3:nd I th!) ]?roper distance apart to receive the 
the 11gh t be, el to fi.t the hip at the top, but , shou14 never be done. The whole, having pr1nc1pal rafters, which should next be put 
they_ should all be fitted and t~cked. up. The ! b~en fitte4 and nu1nbered, can be taken to on and fixed, and then the jack and hip 
purhr:i can no,v b~ knocked 1n~o 1t~ place I pieces ~ga~n, and now ,ve can J?Ut ~he bui!d-

1 
rafters, all these being nailed ~oth top and 

and ,fitted tro the lups, and our 1oof 1s done I ing up 1~ its proper plac~. ~his will require bottom. The quartering can be filled in at 
S<?., far ... ,,v ~ have no,v to num?er every I but few 1ns~ructioD:s, as it will be _apparent t~e ba~k and ~nds, being careful to get the 
f~le_ce. ,, 1th red cha.lk before tak1n.g down. I to the most 1nexper1enced that the sides must I pieces 1n the right place according to their 
Ilus is best done \Y1th letters, not figures. 1 first be put up and then the roof. However, ! numbers, and also not to drive the plates up 
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Cow Lodge of Wood . Fig. 1.- Front Elevation. Fig. 2.-Elevation of End (Side Framing only). Fig. 3.-Method of splicing Front Plate. Fig. 4.
Method of fixing or "corking'' Tie. Fig. 5.- IY.l.ethod of applying Square in fitting Tie. Fig. 6.- Teazle Post. showing Tenons. 'Fig. 7.- Plan of 
Roof Frame, showing Hips and Jack Rafter in Position at one End. Fig . 8.-Underside of Tie, showing "corkin g." Fig. 9.-- Detall of Mortise and 
Tenon joining End and Front Plates. Fig. 10.- Elevation of Roof Principals. A, Front Quoins (Brickwork); B, Brick Foundations; o, Corner Posts; 
D, Teazle Posts; E, Plates; F, Sills ; G, Padding Sills; H, Principal Rafters or Roof Trusses; I, Purlins; K, Hip Rafters; L, Ties; M, Ridge or 
Pitch-board; N, Collars: 0, Common Ratters; P, Jack Rafters; R, Corner where Hip comes; S, Tenon to fit in Plate; T, Tenon to flt in Tie; 
U, Tenon to fit Padding Sill; W, Waste End of Plate; X, Haunching of Mortise and Tenon. 

I v{ill give a f e,v exa mples of abbreviat ions 
.. ·when it run s to long numbers : for 30, instead 
nf XXX . ,ve rnake three strokes and cross 
then1 ; for 35, thr ee and a half, and so on. 
All the nun1bering being done, the roof may 
bo tak en down, and the plates ta.ken apart, 
an d ,ve will proceed ,vith the "teazle" posts 
(Fig . 6). Th ese go in front in1mediately 
under the tie s, and the tenon, s, is to go into 
the plate, and the tenon. T, into the tie; 
th erefore to fit these it ,vill be necessary to 
turn the ties over and put the plates on top 
of the 111, ,v hen they can be fitted and bored 
for pins as before. This bein g done, the 
p1clding sill s can be n1ortis ed and pinned on 
the botto1n of the posts, u (Fig. 6). 

\Ve hav e now to fran1e the back and two 
ends . I have sho\vn one end in Fig. 2, and 

I ,vill exp lain in a f e,v lines the best ,vay to 
proceed. First, of course, the sills mu st be 
put in their place on the brick foundations ; 
somet imes they are bedded on in mortar, 
though it is not necessary, and for n1y O\vn 
pa rt I think it is best done ,vithout. 'J.1he 
sills being in their places, and pinned 
together a t the corners pertnanently, next 
put up the corner posts - these can be braced 
by t,vo small slips of wood (tiling lat hs ,vill 
do )-and ,v hen all four are up, place the 
centre posts in their mortises and put on 
the back plate, and pin san1e together at the 
splicings. 11hen pin the padding sills on to 
the t eazle po sts and stand them on their 
quoins ; prop th em up ·with a con1n1on rafter 
or two, then place the front plate on thetn a 
piece at the titn e, and pin to the posts, and 

in nailing the short quarterings. Next fill 
in the hips with the short rafters or strutters, 
and then th e con1n1on rafters bet\veen the 
principals ; put on the eave- lath, and our 
lodge is finish ed ready for the tiles, "rhich 
do not concern us. I 01nitted :to n1ention 
that the purlins should be put in their places 
imn1ediately afte r the principals are up. , 

I have described one of the better kind of 
farn1yard buildings. 'rhere are 1?any 1n?di
fications of the sa1ne, but these 1nstruetro~s 
,vill enab le anyone to erect anv of them 1f 
called upon to do so. '11here are scnne in ,vhich 
the brick foundation conies to th e surface 
only, and s0111e dispense ,vith it altogether, 
si1nply laying a brick here and ther e to keep 
the si lls fro111 the earth ; some are placed on 
,vood stun1ps planted in the ground, and 

. ""' 
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some (and these are the commonest of all) 
are f orn1ed by ·wood posts in the ground, 
and the roof "cJ--opped up out of chestnut 
poles. These last are often built by an 
agricultural labourer, and are usuaJly covered 
in ·with thatch but I have been called upon 

' to build several in my time, thou~h I trust 
I shall never have todo another as 1n common 
·with n1ost work1nen. I am not fond of using 
the broad axe, ·which is the prin~ip~l tool 
requi red in erecting this sort of bu1ld1ng. 

.... 
HOW TO MAKE A PHONOGRAPH. 

BY \VILLIA:rtf DUFF. 

DETAILS OJt' CONSTRUCTION-THE BASE-THE UP
RIGH'l'S-THE SCREW SHAli'T-THE CYLINDER 
~METHOD OF CASTING - THE MOUTHPIECE
,.l'HE STYLUS-THE DIAPHRAGM-TURNING THE 
CYLINDER. 

HA YING in the last chapter briefly stated 
the principles upon ·which the phonograph 
,vorks, I will without further ado proceed to 
give details of construction, or, in other 
·v;ords, to tell the readers of this paper 
·" Ho\v to make a Phonograph." 

Let 1ne say this, however, before starting : 
it will not be necessary to adhere strictly to 
the sizes ·which I have given. The reader, 
if he decides to n1ak:e one, 1nay n1ake it any 
::.;ize he pleases, but each part must bear a 
-certain relationship to surrounding parts. 
l~or instance : the needle must be fixed so as 
to touch th e cylinder, and be capable of 
·.adju st ment; the cylinder itself must have 
sufficient space between the uprights to 
travel backwards and for wards in. So I 
·would advise you to set out every piece full 
size before c0n1n1encing the work of con
st ruction . 

Fjg. 1 (see WoRK, No. 167,page 164) is a 
front elevation, with the mouthpiece and 
·diaphragm removed. Each part is lettered, 
.and is of reduc ed proportions to one which 
I hav e 1nacle. A is the base, which should be 
·n1ade of good stuff, with a drawer in the bot
tom in which the blank phonograms rnay be 
]{ept. The size should be 15 in. x 7 ! in. x 
21 in. 'fhe 1nouldings of the drawing may be 
copied, as they look very ,vell, and answer 
th e purpose admirably. B, B, are the standards 
·or uprights. They should be mad e of inch
:stuff; th eir shap e and size will be seen at 
Fi g. 2. ~lake two pieces, then, like Fig. 2 . 
an d fit carefully two small pieces of th~ 
.san,e stuff, lik e Fig. 3. After th ey have been 
·carefully fitted t ogether, fasten the small 
-piece with t,v.o screws? as ~ho'\'\1n in Fig. 4, 
a nd th en ,v1th a ! 1n. bit bore a hole 
ju each, taking care to have the hole 
fr1 the position shown in the figure. The 
}1,ol.es are th e bearings for the shaft. 
). lus compl~tes th~ ~tandards, and they may 
~>c placed Jn pos1t1on upon the base, and 
·f aNtened ,v1th screws passing fro1n under
neath. Th ey sho,u]d be not less than 1 O in. 
apa,rt, and about 1 in. from the front of the 
ba s~t c, !n ]Tig. l_, is th e top, and is si.mply 
a _p1oco _ot ·wood, hke the standards, 12 in. x 
3 1:·1., ·~ 1th a hole 1 ?t in. bored in the centre. 
/!; 18 lun ged to the stand ards, as sho,vn at F. 
J W<> hraBB knobs, shown at a, may be put at 

t l1c eorn< \l'H. The.se serve a t,vofold purpose: 
t JH~Y luuk orna,n1ental; at th e same time 
H.ic.Y u,c~t a8 :-;tops to prevent the mouth~ 
J > 1 (~<:c J rorrt k noeking against the cylinder 
w brn1 tl1<:~ phou ogranrn are being placed upon 
or !'E~rnovecl f nJ111, the cylinder. The shaft' 
:D, tf-3 :i, r(J(l of l in. iron or steel 17 in. loner' 
~ :-

1
~~ cn(J, of w.hieh is tn,pped 1;ot less tha

6
~ 

d :J 1.u. ll1e p1teh of th e scre,v should be 

• 
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about fourteen threads to the inch. The 
success of the instrument depends in a great 
measure upon the accuracy of the shaft ; so, 
unless our amateur is well up in l~the 
n1anipulation, I would advise him to get this 
n1ade by a practicaJ man. I got mine made by 
an old friend who takes a pride in doing such 
work, and a finer piece of work I have never 
seen. After the shaft has been made as 
directed, t,vo sn1all holes should be drilled in 
it at right angles to each other, about . the 
centre, or 7 in. from the screwed end. Two 
nails, or pins, are passed through these holes 
vt7hen the .cylinder is being cast upon it, to 
prevent the possibility of ·. the cylinder turn
ing round upon the shaft. This w·ill be seen 
at Fig. 10, where a piece of the shaft is 
shown with the nails in the holes. The 
cylinder (marked E in .b..,ig. 1) is n1ade of 
plaster-of-Paris. It is 4 in. in diameter and 
4~ in. long, and, as already indicated,· it is 
cast upon the shaft. To do so, a mould will 
be required. This may be made by a tin
smith, or an old meat-tin may serve the pur
pose, but the plan ,v hich I adopted was as 
follows : I got a round piece of wood 4{ in. 
in diameter, with a hole in the centre to 
allow the shaft to pass through, and then I 
took a piece of pasteboard, and made a tube 
by bringing the two ends together and 
gluing a strip of stout paper on the out
side at the join. I then tacked this to the 
wood. The inside measurement ,vas 4} in. 
x 4! in. This mould ,vas a complete suc
cess, and saved the trouble of getting a tin 
one made. 

The next thing will be the casting @f 
the cylinder, and if you have had no ex
perience in using plaster-of -Paris you need 
not be disappointed if the first attempt is 
a failure. However, ~, 11ever venture, never 
win." Get 14 lbs. of the best-" well
boiled," I think, is the builder's term-and 
before mixing with water place the shaft 
in position in the n1ould. First pass the 
nails or pins through the holes as before
mentioned, · and pass the shaft through the 
hole in the wooden bottom. The top of 
the mould should come flush with the end
ing of the screwed part of the shaft-i.e., 
5i in. from the end and the bottom 7~ in. 
from the other. The shaft must be rigidly 
fixed in this position, and perfectly central 
from the side of the 111ould. When all this 
has been arranged satisfactorily, n1ix th e 
plaster with ,vater in a large wide.:mouthed 
vessel, such as a wash-hand basin, stirring 
all the ti~e, to prevent it getting lumpy, 
to the consistency of N estle's Swiss milk 
or _pancake dough. 

When this has been done, pour it care
fully into the mould, and wait patiently for 
it to set. Do not hurry this process in 
any way. In the meantime, you can be 
getting on with something else. 

At .Fig. 5 is shown a small piece of brass, 
which is to act as a guide for the scre,v. 
It is made frotn sheet brass / 6 in. thick, 
and shaped as sho,vn, and must fit nicely 
in the thread of the screw of the shaft. T·wo 
small holes are drilled in the corners of it, 
through which pass two small scre,vs to 
fasten it in position in the inside of the left
hand standard. It is indicated by the dott ed 
lines in Fig. 4. The mouthpiece, or funnel, 
may now be prepar ed ; it can be turned 
from a piece of wood 3! in. x 1 ! in. square. 
Fig. 7 explains thiA fully. For the stylus, or 
needle, a large-sized sewing-needle about 2 in. 
long may be employed. Soften it by heat
ing to redness, and allowing it to cool grad u
ally ; nip off the eye, and tap a fine thr ead 
upon it for about i in. ; make t,vo small 
nuts, tapped inside to fit the screw on the 
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needle. This done, bend the needle t1'~ice 
at right angles, and then turn do,vn the point. 
It, ·when complete, should look like .. F'ig. 8. 
N o,v get a small block of wood or cork, 
about ! in. x t in. square; bore one hole 
right through from side to side, and another 
in the bottom about ± in. up. M'ake or buy 
a s1nall brass screw with a flat head, and a 
square nut. Fasten the nut in the wood or 
cork by first sinking it in flush, and then 
putting a drop of glue or cement of sorne 
kind to keep it in its place ; put in the 
screw, which must have plenty of room to 
pass upward, if required : this is for adjust
ing the pressure of the needle upon the 
cylinder. Run one of the nuts upon tbe 
needle as far as it ,vill go, and pass the 
scre,ved end through the hole in the block ; 
put on the other nut, and fasten up. Before 
putting the needle in the block, it will be 
welJ to re-tern per it, and it will be advisable 
to flatten it out a little where the adjusting 
scre\v touches it. 

This con1pletes the needle and its n1ount
ings. The diaphragm is simply a thin cir
cular 1netal plate, about 2! in. in dian1eter. 
It may be made f ro1n photographer's ferro
type or the botto1n of a Swiss n1ilk-tin " 
\Vhatever it is made from, it must be per..: 
f ectly fiat, with no buckles round the edge, 
The block carrying the needle should be 
cemented to the centre of the diaphragm 
,vith melted shellac or Carter's liquid 
glue. 

Now·, by this tiine I fancy the cylinder 
·will be as hard as ever it ·will be, and ·will be 
ready for truing up. This can be done in a 
turning lathe; but if you have not such a 
useful tool in your possession do not des
pair, for it can be done in its o,vn fran1e. I 
presume you have the standards fitted to 
the base either by scre-ws or tenons, and the 
fly-wheel ·with handle fitted to the shaft. 
By all means have a fly-wheel, and let it be 
solid, as this helps greatly to ensure a uni
forinity of speed when rotating the cylinder. 
A fly-,vheel from a hand se,ving-machine, 
with the handle attached, n1ight be used 
for this purpose. This being arranged, take 
out the screws from the small pieces (Fig. 3) 
in both standards, and pla ce th e shaft in its 
position. See that the small brass plate 
catches the thread of the screw. Replace 
the piec es, and screw them up ti ghtly. 
Turn the handle, and you will find that the 
cylinder while rotating ,vill travel end,vise 
until stopped by the standard. Reverse 
the motion 1 and you will find that it 
·will travel back until it reaches the other 
standard. 

If you have be en reading ea ref ully, you 
will have observed that I allowed tin. ,vhen 
casting .the cylinder for truing up. The 
ends should be done first ; th ey will not 
want much doing. Take a long~ bladed knife 
-such as a table -knife-a nd hold the edge 
against th e cylinder ; turn th e handle, and 
.by this n1eans you ·will be able to scrap e the 
ends nice and smooth, and square. The 
turning of the face ·will be rather 1nore diffi
cult. Get a small turning chisel, pass it 
through a cork, and fix it fast in th e hole 
of the top, c (Fi g. 1), and allo,v it only to 
touch the cylind er lightly; on turnin g the 
handle, the cylinder ·will, of cour se, trav el 
undern eath th e chise l, and th e chisel will 
perf or1n its part with precision. Th e cylinder 
n1ust be turned back\vards an d f or,-vards 
several tim es, as th e chisel mu st only scrape 
th e surface. A littl e pati ence and care are 
necessary at this point, as the plaster is 
very easily chipped and spoi led. The hinged 
top ·will be a help in regulat.ina· the pressure 
of the chisel. · 



The Work Magazine Reprint Project © 2012 toolsforworkingwood.com

200 

"WORK" PRIZE SCHEME. 

~'0 TIC E. 

"WORK" COMPETIT[ON COUPON 
will lie found at the foot of page 207. 

CASSELL'S 
.ill./-l.l.\T[l.L4.LS OF TECH1VCLOG Y. 
Edi ted by PROFESSOR AYRTON, F. R.S., and 

RI CHARD \VORMELL, D.Sc., M. i\. 
Jll ustralt:d throughout. 

The Dyeing of Textile Fabrics. By Prof. 
H U MMEL. 5s. 

\Vatch and Clock 11:aking. By D. GLASGO\V. 
4'· 6d. 

Stee l and Iron. By Prof. vV. H. GREENWOOD, 
F . C.S. 1 J\LI.C . E., &c. 5s. 

Spinning \Voollen and \Vorsted. By 
\V. S. B. ?\Ic LAREN, M.P. 4s. 6d. 

D esig n in Textile Fabrics. By T. R. AsHEN
H uRsT . \Vit h Coloured Plates. 4s. 6d. 

Pra ctica l 11 echanics. By Prof. PERRY, M. E. 
3s. 6d . 

Cutting Tools worked by Hand &1vfachine. 
By Prof. R. H. S:r.nTH, .I\.L I.l\I.E., Ass. 1f. I.C.E. 
3s. 6d. 

CA SSEL L & COMPANY, LunTim, Ludgate Hill, -.London. 

PRACTICAL lYfANUALS. 
Practical Electricity. A L abo ratory and 

Lecture Course for First-Y tar Students of Electrical 
Engineering . By Prof. \V. E. AVRTON, F.R.S. 
I llustrated throu g hout. F ourth Editi on. 7s . 6d. 

N un1erical Exa1nples inPra ctica l Mechanics 
and ~Iachi ne Design. By R oBERT GoRooN 
BL AINE, :\I. E . \Vith an Intr oduction by Prof. J oHN 
P llRRY, l\.LE., D. Sc., F. R.S. Twenty-six Diagrarr ... s. 
2S. 6d. 

C .,.'\SSELL & CoMPANY1 LLMITED, Lu d{;ate Hill, Londtm. 

CASSELL'S 
TECHNICAL MANUALS. 

J l/ustrate d throughout 7.vit!z Draw-ings and fVorki'ng 
Diagrams. Bou nd A·~,, clot Ii. 

l\. ppl ied Mecha nics. By Sir R. S. BALL 2s. 
Brick layer s, Drawing for. 3s. 
Bu ildin g Const ruction. 2s. 
Cabi net-11Iakers , Dra,ving for. 3s. 
Carpe nt ers and Joiners, Drawing for. 3s. 6d. 
Gothic Stone,vork . 3s. 
Handrailing and Stairca sing. 3s. 6d. 
I_;~near Dra,ving and Practic al Geometry. 2s. 
J..,1near D rawing and Projection. Th e Two 

Vvk in One, 3s. 6d . 
I\fachinists, and Eng in eers , Drav{ing for. 

4 "· 6d. 
:'.vf etal-Plate \Vorker s, Dra\ving for. 3s. 
:11odel Drawing . 3s. 
Orthographica l and I sometrical Projection. 

2S .. 

Pr ac tica l Pe rspec tive. 3s. 
Ston ema so ns, Drawing for. 3s . 
Syste1na tic Dra,ving and Shading. 2s. 
C ASSF.LL & Cm.1rANY , LI MITRD , Ludgate J-/i ll, Londo n. 

THE POLYTECHNIC SERIES". 
Consistin g of Pra ctica l Illu st rated Manu als ~pecially pre

{;a red for S tud e nt s of the Po lyte chnic Instit u te, Rege nt 
S tr ed, Lond on, and suitab le for th e use of a ll St udents. 

F orty Le ssons in Ca rp ent ry W orkshop 
Pract ice. Clo th g ilt , 1s. 

Pra ctical Pl ane and Solid Geon1etry, 
including Graphic Ar ithm e tic . Vo 1. I., ELEMENTARY 

S TAGE . C lo th g ilt, 3s . 

Forty .Lessons in I~ng ineering \Vorkshop 
Pra c tj ce . 1s . 6d . 

'T'cchni c:11 Scales. In set of Ten in clot h case , 
1 .<;. pn se t . A !so on cel lul o id, in case , 10s . 6d . per se t. 

lT.lt:n-1entary ( ~he1nistry for Science Schools 
:i.nd C h \Ses . C row n 8vo , 1s. 6d . 

Bui lding Cons tru ctio n P l~tes. A Series of 
40 lJ r::n vin gs. C loth, IOS . 6d . ; or cop ies oC a ny P late 
ma y lJe (Jbtain ecl in quanti ti es oC not less th an one 
d oze n , p ri ce Vi . 6d. pe r do zeu. 

CA s<:::E LL & Co r.irA K Y: LIJ\tITED, LudJ,.,.a.'e 1-Ii'll, Londo n. 

1¥0RK. 

i.!r, published. (!-t La Belle ·~UV(l,fle, I,udg3.I~ Hill, TJo'ndon, at 
9 o el.ock everv lf ednesday morning, an cl tthmLld be obtai11ablA eve?'Jl
toh'"°e th?'Ott{lhout tke United Kinqclom on Frida11 at the "'test. 

TERMS OF SUBSCRIPTION. 
(Sent post tru to anr, part of tlie world.) 

! months, tree by po11. • • •• ls. 8d. 
6 months, ., •• ... ~s. sd. 

12 months, •• .. •• ... 6s. 6d. 
Postal Orders or Post Office Orders payable at the Geriera.1 

Post omee, London, to CASSELL and COMPANY, Limited. 

TERM:8 ll'OR THB INSBRTION Oll' ADVJIIRTI8BlllUfT8 IM BACH 
W1nntLY ISSUE. 

£, B. d. 
One Page • • 12 o o 
Halt Page - • -· 6 10 o 
(Juarter Page • • • s 1% 6 
Eighth of a. Page - • • - 1 17 6 
One-Sixteenth of & Page· - 1 o o 
In Column, per inch • o 10 o 

Small prepaid Advertisement!, such as Situations Wanted 
and ~xcha.nge, Twenty ·words or less, One Shilling and On6 
Penny 11er Word extra. if ov er Twenty. ALL OTHE'a Adver
ti se ments in Sale and Ex change Column are cha.rgeu One 
Shilling per Line (averaging eight ·words). 

Prominent Posit ions, or a •erus of inamton,. 
by special a.rranoement. 

••• Advertisements should reach the Office fourteen 
days in advance of the date of issue. 

•.• All communications respecting Articles, Designs , and MS. 
communice.tions for insertion in this Journal, to be ad
dressed to the Edit-Or of WORK, CAS~ELL and COMPANY, 
Limit -ed , Lond on , E.C. 

[No . 169-June 11, 1·892. 

as a permanent source of inco1ne" · and 
seeing that the Patent Office is n~ither 
n1ore nor less than a Record, or Regi stry-
Office, of all that has been, is bein rr, and 
,vill be done in Inventions and P:1te~1ts is 
kept up entirely at the cost of inventors 
and patentees, ,vithout asking for the ex
penditure of one penny f rorn the Govern
ment, it is very certain that so lon o-as the 
sums paid by inventors and patente ~s 1neet 
the c_ost of maintaining the establishn1ent, 
that 1s all that can reasonably be requir ed. 
We hope that the increasing intelli gence 
manifested on this subject ,vill lead to the 
result ,ve have mentioned, and re1nove the 
reproach that in Great Britain more is 
charged for an inefficient grant than in any 
other civilised country, and that the G·overn
ment 'will see that this is a refonn they 
should not wish to delay. 

ENGLISH CouNTY ~.i\.RT.-The Hertf ord
shire Society for the Pro1J1otion of Art 
has set an example which other counties 
would do well to follo,v. Its object is 
" to encourage and develop art through
out the county," aniong all classes, and 
in every direction. It holds an exhibition 
yearly in each of the chief to,Yns of the 
county in rotation, at which prizes are 
offered for drawings and paintings, for all 
kinds of wood carving, inlaying, fretw ork , 
hammered and bent iron, embo ssed leat her, 
and other branches of decorative art. rrhe 

PATENTS AND P ATENTEEs.-On the 14th · ~chief feature of these exhibitions is that the 
of July last the President of the Board of exhibitors are allo-wed to hear, throu gh their 
Trade announced in the House of Commons, local secretaries, the opinion of the jud ges 
that " The country ought not to look upon on th eir individual ,vork, or, if at th e 
the Patent Offic·e as a permanent source of exhibition, may solicit and obtain criti cisn1s 
income," and that "it should be considered fron1 the judges themselves, ,vhi ch n1ust be 
whether a reduction might not be made in very helpful, and will also ren1ove the cause 
the fees on Patents charged in the interval of sore feeling and disappoin t1nent apt to be 
between four and eight years, so as to ex- generated on such occasions, ·when exhibitors 
tend the cheap protection now given for find the work they and their friends hav e 
four years to a longer period." It is gratifying considered absolutely beautiful passecl over 
to find that the Chancellor of the Exchequer or condemned. In the eyes of a connoi sseur 
in his Budget, which he introduced on the such work is often, through it s lack of art, 
11 th of April, announced that on the 20th "a monument of n1isp]aced ener gy"; but if 
of Septen1ber next a reduction '"Till be made the faults are pointed out to the ,vork er, and 
in the Ren ewal Fees, and that they will this energy turned in a different direction, 
stand at £3, £6, £7, and £8 respec tively; the failure of one year n1ay be f ollo,ved by 
the fifth and sixth years will be £9 and £10; the brilliant success of the next. Th e 
and after that they will be £11, £12, £13, Society is co1nposed of t, vo divisions, th e 
~n~ £14 a year respectiv ely, and stated that first consist~ng of n1en1 hers and associates 
1t 1s "a reform the Government does not who subscribe 5s. yearly, th e second of 
wish to delay." It is to be hoped that artisans who pay ls. a year, and equa lly rank 
the Government will see "in the interests as 1nembers and · associates. Only those 
of the poorer patentees, and also of the belonging to or "connected vdth " the county 
further development of invention," as n1r. of H ertfordshire can belong to the Society , 
Goschen expresses it, that the present but the cond ition for honorary rnen1bership 
outrageous charge for a Patent ought to is ,vide. Honorary n1en1bers only ne ed to 
be brought ,vithin reasonable bound s, and be "persons interested in art ." .lt ·wide 
that th e grant should be obtain ab le for lat itude is a lso allo,ved in the nhttter of 
the sum of £10, of which £2 should be art isans' exhibits. The schedule infonn s 
paid on app lication, £3 on the filing of then1 that anything th ey 111ay have 1nade, 
th e comp lete specification, and at th e even if not included in th e prize list, n1ay be 
seven th year the other £5 should be paid entered for con1petition if it "part akes of 
if it is int end ed to keep the Patent in the na ture of art," and is accept ed by the 
force. Thi s reduction would, in the words exhibition com1nittee. A special pri ze ,vas 
of n1r. Goschen, "give extreme satisfaction given, for insta nce, in 1891 for heraldic 
to an ex tr eme ly iarge class," and , mor eover, gainting, and in the first exhibition of th e 
cond uce in no sma ll degree to the "int erests Society, held in H ertf ord in 1889, for 
of the poorer patentees, and also of the fur- some walking sticks ,vit h quaint ly carved 
ther deve lopm~nt of invention." He a lso head s, cut. by a worki ng

1 
n:ian at h~n1e. 

state.cl that, "with regard to Patents, the ne\.v 1'he committ ee of the ~oe1ety received 
ones tak en out after the 30th of Septembe r a grant of £1,500 from the County Coui:c il 
,vould enjoy the diminution of fees, but he to enab le them to carry on techn1cal 
,voulcl make a state1ne nt lat er on as to education in th e villa ges, ,Yhich t he.y ar e 
,vhether Pa tents take n out between th e end doing ,vith great success. Th e third ex
of th e financial year and that date shou ld hibition, for 1892, is t o be held at "\Vatf ord 
enjoy t~1e sarne ad van ta ge." ·vr ~ quite in October. Th ere ~s n~ reaso~ _·wl.1atc ver 
a<rree ,v1th the re1nark of th e President of why every county 1n Great Br1ta1n and 
the Board of Trade that "the country Ire land should not have a sin1ila r so<:iety for 
ou~ht not to look ur~on the Patent Office the promotion of art. 
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DESIGN .AND DECORATION OF ALL 
AGES. 

BY M. H. C. L. 

GREEK. 

THE cl1ief characteristics of Greek art, the 
characteristics ·whi ch have made it the in
spiring principle for the art of th~ whole 
civilised ·world, are harmony, proportion, and 
restraint. ,vhen we compare Greek deco-

1 

3 

5 
9 . 10 11. 

WORK. 

ration, especially at its best period, · with 
savage or Oriental decoration, the contrast is 
very striking. That ren1arkable instinct of 
perceiving the fitness of things, and avoid
ance of all excess which pervaded the Greek 
genius, is nowhere more n1arked than in this 
particular branch of art. Instead of covering 
the whole surface of an object with a crowded 
variety of ornament, the Greeks understood 
the beauty of plain spaces, and so appli ed 
their decoration as t.o give an effect of simple 

J-u-L 112iJc 
.I---·· ··---·Ii·---·•·,--

13 
.\ 
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grandeur in the aspect of the whole, while 
the ornament itself, ·without obtrusively 
distracting the eye, gained in value by the 
sparingness of its use. When the Greeks 
decorated a n1oulding, the ornament f ollo,ved 
the n1oulding, and its shape ·was that of the 
section of the n1oulding-a rule fron1 which 
the less artistic Ron1ans dep8rted, so deco
rating their mouldin gs that the forn1 of 
the rn v;as lost, to the ruin of the general 
effect. 

2 

17 

8 

!5 '8 ~~· i :i;;;;~ I! :u ~~ J -.~ ,.· · u 
~. -..:: .1 \ • 

Greek Ornament. Fig 1 - Necking f I i o 1 f: . Decoration on Ter~a.~ · 
0 

° . on c o umn, rom East Portico of Erechtheum. Fig. 2.-Athenian Artificial Ornament. Fig!3. 3 and 4.-
-- Egg and Ton ue M~u~~tnVases. Fig · 5.- 0rnament on Stele . . Fig. 6.- Leaf on Corinthian Column of Ten1ple of Arten1is at Ephesus. Figs . 7 and s. 
Fi<Y' 

17 
Borde~ fro V g:i Figs. 9, 10, 11, 12, 13, and 14.-Varieties of Fret Pattern. Fig. 15.- Suastika. Fig. 16 - Figures on Vase best Period 

pjg: 
20

·= ornament rg.
0
:s~ , itac

1
k fon

0 
Red. Fig. 18.-Asiatic Animal from Vase, Transition Period. Fig. 19.-Part of D~or Jamb from the Erechtheun1: 

· ap a o olun1n, Temple of Artemis Eucleia at Athens. 
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The Greek s, a1n11ng at perfection, de
lighted rno.st in d elineatin()" nature in her 
n1,Jst perf ec.t d eve lopment, the hun1c.n form. 
Th eir earl iest efforts at art were in this 
d in:ctio11, and th e forms of the vases found 
~1.t )l yet~nre, whi ch dated back to a semi
ha rbarous age long before the first glimmer
ing::; of Cfreek history, are rough in1itations 
'l) f h un1a n figures. ..... 

The ob,iects of 1netal-,vork vases, et.c., 
found at :ilycena\ are an1ongthemostantique 
='pecirnen~ of really artistic Greek ,vork ,ve 
posse~s. The decorations on these consist of 
.-.,pirals, floral rosett es, the foliage of ,vater 
plant s, and repres entations of insects and 
ruarin e ani1na ls: curves and bent lines 
;_1.re aln1ost exclusively e1nployed in these 
,designs. 

In the next period of Greek art, an 
Oriental influence bas crept in, partly by 
u1ean s of A.siatic traders, but principally 
t.hrou .~h the agency of the Phcenicians. 
rrhe Phcenicians ,vere too cosmopolitan to 
produce any very distinct style of their 
-<_Ywn, th ough they ,vere among the most 
. sk ilful craftsn1en of old days. But they 
,ver e in direct cornmnnication with various 
nations ha ving a distinct art of their o,vn, 
.and t hese distinct arts they copied them
-~el ves a nd introduced to each other. 
'Th ey traded ,vith Egypt and Assyria, 
an d through thern the two great schools 
of d esig n, if one may so tern1 them, 
helped to mould the early art of Greece. 
.. The ~6ava, or \YOoden images of gods which 
·were the first efforts of Greek sculpture, 
,-rere, P;1usan ias says, Egyptian. Greek 
a rchitect ure was la rgely influ enced by that 
·uf Egypt, ,,..hi ch, in the ti1ne of Psanu11etichus, 
·was directly opened to the Greeks, and in 
t he Doric colurnn we find th e influence of 
t he mass iv e columns of the Egyptian 
ternple . 

:\.ssyria had, however, d, far greater share 
0in th e developmen t of Greek art. In Ionia 
t he artistic tradition was di stinctly Assyrian. 
Th e d esjgns were, in many in stan ces, 
.identica l, th e hun1an figure "-'DS presented 
in th e sar11e f orn1 : sphinx es and anin1als, 
possib le and imp ossib le, such as ,ve ha ve 
becon1e fa n1iliar ·with on the .t-1.ssyrian monu -
1n ent s, n1ade solen1n proc essions, in zon es 
·{>U e above another, on the arc haic Greek 
Ya~e:-:;. T he Assy rian guilln che became a 
fa vou r ite C1reek bord er, and th e h oneys uckle, 
~;on1et in1es ca lled "palrn-le af" decoration, 
t hough probab ly d erived n eith er from one 
nor th e ot her, but fr o1n some sirnpl e many
peta llecl blossom , ca1ne dir ectl y from As syria.. 
·rhi s d es jg n br,can1e one of th e n1ost charac
t eri st ic f onn s of Greek ornan1e nt (F igs. I 
a nd 2). Th ey added lightn ess and grace to 
th e or igina l, an d allowed a certain a1nount 
of ·var iety in it s ap pli cat ion. 

Th e lotus flcnver ,,as anot her form 
borr uwed f ro1n .A.ssyria. Fi gs . 3 and 4, fron1 
antiqu e (}r eek vas es , a re bord ers evidently 
repr esent ing t he lotu s bud and flower, 
in teresting bot h in th eir lik ene ss to and 
ditfr~r1:.~nee fro rn th e A ssyrian tre at ment of 
t he san1e subj ect. 

In Fi g. 2, an a r6 ficial orna 1nent fron1 th e 
"Erecht l;e u1n at J\.th ens, ·we have th e paln1-leaf 

. \ . '111 . 1 t.rca t1:·cl 1 n a very I1.ss ynan way. 1e sp ira. s 
.n.t th e ba~~e recall th e blosso1ns of th e " sac red 
tr ee, ' ' a nd t he rosett e at each side conies 
-front t he sa 1ne school of art. 

Fig·. ;), a ~i1nilar orn run ent, con1hines the 
1):1ln1-le:1f with th e acanthu s, th e foliage of 
\d 1 ich gave snch a happ y insp irati on to 
n n)ck art. F ig. G is a leaf fr o1n th e cap ital 
of a Corinthian ~t rn ctn re in th e Ten1ple of 
}\rt e111i::-; nt Eph Psu.s : a p er fect aca nth us leaf 
is 1 daccd bel1 iud it. Th e t rea t1nent of foliage 
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reached a greater perfection than it had yet 
attained in the Greek representation of 
the acanthus, in which the characteristic 
beantie~ of natural foliage were all repro
duced in graceful curve and harmony of 
light and shade, without a taint of the feeble 
prettiness and suggestion of attempted de· 
ception ,v hich clings to naturalistic treat
ment. 

In Figs. 7 and 8 two varieties are given of 
the "egg and dart,'' or "egg and tongue" 
border which we all know so well. The 
roundness of the egg as opposed to the 
sharpness of the dart, one set off against the 
other, and affording an unobtrusive com
bination of contrast in parts with completed 
harinony, was in accord with the Greek law 
of balance and proportion. While Corinthian 
capitals were extensively decorated with 
acanthus leaves, the egg and dart and the 
palm-leaf ornament were much used on the 
capitals of the Ionic columns, as this orna
ment accorded well with the curves of the 
volutes and the roundness of the base. 

In the treatment of animals, as, for 
instance, in the Lion Gate of I\1:ycenre, and 
in the representation of mythical :figures, 
frightful and monstrous, and in the form of 
son1e of their divinities, in some of the old 
Greek work, the influence of Asiatic art is 
visible. A noted specimen of this is the 
decorated or carved and inlaid chest of 
Cypselus of the seventh century before 
Christ. On this chest, together with other 
Oriental designs, Artemis is representcii 
winged, and holding a lion and a panther 
in her hands, as she is depicted in Persian 
n1ythology. The vases of the seventh century 
bear the same trace of Asiatic influence. 
It was just after this that Greek art began 
to throw off foreign elements and develop 
its individual life. 

The development began in Oriental, and 
soon spread to European Greece. Great 
workers in bronze arose, architecture sprang 
up, and sculpture in n1arble took the place . 
of figure carving in wood. It ,vas in the 
fifth century before Christ that Greek art 
reach ed th e perfection of its development. 

A very lar ge part of the decoration of th e 
Greeks was, strictly sp eakin~, pictorial. The 
b eautiful legends of their religion provid ed 
them with the metopes and th e continuous 
fri ezes which ornamented their t en1ples, for 
th e paintin gs on their vases, and the 
engraving of their gems. 

Religious processions ,vere som et imes re
pr esented, such as that which took place at the 
yea rly Panathenaic festival, which formed the 
subject of the frieze runnin g round the Par 
thenon , fragments of which n1ay be seen in 
th e British ~1useum. This frieze is said to 
have been design ed and partly executed by 
Pheidias, the great n1aster of sculpture. 
About th e sa111e tim evre re built the Th eseun1, 
the Ten1ple of \Vin gless Victory, and th e 
Erechtheum, under th e brilliant auspices of 
Pericl es. Sculpture, whi ch went hand in 
hancl ,vit h architecture, ,vas also at its 
zenit h, and it is th e ,vorks of art of this 
p eriod ,vbich should be especially st udi ed by 
tho se vrho " ·ish to und erstand th e l1reek . 
ge niu s. 

A rchit ect ur e and sculpture /)roper, as 
distin guish ed f ron1 bas-reli ef o a purely 
de corativ e natnr e, do not come within th e 
f-cope of this paper, thou gh it is i1npossibl e 
really to div orce suc h alli ed branch es of art. 

'fl 1e ar t of Gr eece, as of every nation 
,vh ich has any tru e art, ·was in a great 
rneasu re religious. It ,vas in the t e1np les 
that th e exqu isit e bas-r eliefs were carved, 
and th e t en1ples ,vh ich bad for th eir support 
th e column s of th e three orders. The private 
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houses of the citizens were in no,vise orna .. 
mental. The temples and the theatres 
,v here the great productions of the Gteek 
dramatists were performed as a religious 
cerernony, were buildings in ,vhich every 
freeman felt he had a share, and on ,vhich 
he concentrated his pride. The houses of 
the dead, ho,vever, were considered worthy 
of ornament. A monument or stele was 
placed over the place of burial, on which 
were carved such scenes as the fare,vell of 
the dead person ,vith his fr iends, the 
funeral banquet, evidently an importation 
fron1 the religious rites of Egypt., since we 
are told the funeral feast ,vas supposed to 
benefit the dead himself. In the decline of 
Greek art the influence of Egypt was 
dominant, as iu the decline of Egyptian art 
the Greek. Scenes from the life of tha 
deceased while still on earth were also 
depicted, mernbers of his family, and even 
favourite animals, being introduced. The 
simpler of these stelre ,were surmounted 
with such a decoration as is shown in 
Figs. 2 and 5 . 

:hiarble tablets offered to . ..t\.sclepius and 
Hygeia for recovery fro1n sickness w·ere al so 
decorated ,vith bas-reliefs, generally con
taining portraits of these deities. There 
were besides political tablets, with allegorical 
subjects representing episodes connected with 
the State. The Greeks, under the inspiration 
of Egypt, ,vith its scarabs (i.e., carved gems 
in the shape of a scarabreus), and Assyria 
and Babylon, with their cylinders, becan1e 
fan1ous for the engraving of inta glios. The 
intaglio, as, perhaps, it is supe rfluous to 
mentio:o, is the exact opposite of the cameo, 
and ,vas a favourite subject for Greek art. 
The design is sunk instead of raised, and an 
impre ssion may be made from it in wax as 
with a seal. As seals the intaglios ,vere 
generally used. The subjects engraved on 
them ,vere chiefly mythological, and some of 
these still existing are of great delicacy and 
beauty. 

The Greeks excelled in metal-,vork. From 
early ti1nes they made large use of br onze, 
and th eir repougse ,vork in different kind s 
of n1etal had evidently atta in ed a high 
degree of perf ection in Homer's tin1e. Th e 
Iliad and Odyssey are full of descriptions of 
minor art work-spinning, weaving, and 
embroid ery- as practised by the hi ghest 
ladie s of the land, and n1etal-,vork in the 
shape of bea.utif ully orna1nented armour, 
and gold and silver cups an d bowls, thou gh 
the latt er were chiefly of foreign workman 
ship. The ,vrought silver cup given by 
Achilles as a priz e V{as ,vrought by th e 
in genious Sidonians. '' an d Ph renicians had 
carri ed it over the shadowy sea .'' The shi eld 
of ... \ch ill es may ha ve be en iike the automatic 
gold handn1aids of Vul can and the golden 
wh eeled tripods "that went of their own 
accord '' th e Yision of a poe t 's fan cy. but th e 
method of its production is d escr ibed cir
cumstantially as by one ,vell versed in th e 
craft. Th e n1uch variegate d neck lace of 
gold set ,vith am her lik e as th e sun. given 
to Pen elope by Eurymachus, is anoth er in
stan ce taken at ranclon1 f ron1 th e Odys sey. 

... t\..mong the 1nost characteristic produc
tions of lesser Gr eek art ,vere the t erra -cot t a 
plaqu es, and mor e espec iall :y . vases , with 
which th ree roon1s in the Br1t1sh 11useuu1 
are filled. Som e of the 111ost archaic date 
fro1n the era of barba ric art : the decorations 
are of the rough est, but among th e oldes t of 
th em we find t he beginnings of the pattern 
whi ch bears t he distinctive 11an1e of 
"Greek " techn ically ' ' fr et "seve ral vari et ies ' ' . . of ,v hich fron1 th ese vases are give n 10 

}figs. 9, 10, 11, 12, 13, and 14. The "Greek 

., 
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pat tern)' is fonnded on the "Sua~ti~a," J 

.:Fig. 15, a mys tic sign of grea t an~1qu1ty, i 
said t o repres2n t in it s shor t a.rms T1n1e, 1n 
it~ long one s Et ernity. It is an emble!fi 
.,,ve corne across ao-ain in East ern and 1n 

0 

Scandin avia n art. It is probable, ho~ever, 
that the (] reeks simply used it decora~1vely, 
a8 they djd cer tain other sym boLs, without 
know ledue of i.ts hidden signification. The 
volute ,~as a lso early popular, the most 
·beautifu l app lication of it b~ing the. dec;ign 
called the scroll patte rn, which ¥orris takes 
to have origi nated in a conventional repre
sen tation of th e waves of the sea . The 
_\ssy rian in fluence is very strongly marked 
in the decoratio n of the early Greek vases. 
J.n lookin r.r at them one might fancy oneself 
exa rnining a new discovery from N_ineveh. 
In t h e second period the ornamentation ·was 
in black on the red ground of the terra-cotta. 
In the third and most per
fect period the sub ject s were 
left red and finished with 
del icate black lin es, while 
t he backgrou nd ·was paint ed 
black . 

A va riety of colouring and 
s tyl e rnar~s th e ~ate st P.eriod. 
The spec1rnen given (Fi g. 16) 
is frorn the best period. Th e 
wo rnan hold s up a mirror , 
one of tho Be probably taken 
-0rigina 1ly f ro111 Egyptian 
1nodels, ,vhi ch forrned th e 
subjec t for some of the mo st 
beaut iful metal - work on a 
srr1all scale ,vhi ch (Jreece has 
bequea th ed tous. The handle s, 
in the for m of h urna n figures, 
·etc ., ·were often works of con· 
::~1unrnate art. Among th e 
(Jreeks , beauty an d utility 
v1en t hand in h and : every 
nH1n was an artis t. In the 
,vords of l\Iaxirne Colignon 
-(W right 's tr ans latio n, wh ich 
has been a great aid to me in 
the study of Greek art ) : "In 
a peop le, the most arti stic 
that has ever ex isted, the 
hurnb lest ,vorks reca ll t he 
t radi tion s of th e grand style. 
.A.rt and trad e vvere not 
s tr ictly divided, and in hIB 
lirnit ed dorn ain the paint er 
of va ses could att ain or main
t'.1in a certain independen t 
i ndi v id uali t.y .}' 

••• 

SOJIE GOOD 

" Wo rkshop Receipts for Manufacturers 
M ec hanics, an d Scientific Amateurs.'; 
f•'ift h. 8erios . (E . & F. N. Spon.) - This usef ul 
o<>ok 1s not m er el y a collecti on 0£ r ece ipts, as it s 
·m;rn,c wou ld seem to imply . Within the compass 
of ,1:32 pages th ere are several l on g articl es on 
lalHJrato~y app~r~ti~s and prac ti ce- desiccating, 
,evaporabn~, <.hstilhn g, fjlter ing , et c. A paper 
<in th ? ma.gw lantern occupi es 30 pag es ; electric 
rmtt, .. H'H:s, motcJrH, weldi ng mac hin es, etc ., tak e up 
.&4 p~g,.:8; and several pages ar e tak en up in de
-r:,~n bn1g-t_he pro<;e~ses of st ereo typing, mod ellin g , 
p1p<·-rr1akmg, nettmg , boat-buildin g , etc. The se 
J>~ .. p,;r? are <~xtr a<;tm~. from var ious sourc es, most 
~1: wlut;h are acknow ledged, an d th e book is fr eely · 
ill ui;trated . 

WORK. 

New Fireplace.-The value of fire-brick in 
connectio n with the burning of fuel is now ac
knowledg ed by xn.ost peopl e. The Front-H ob 
Fireplace i13 constructed entirely of fire ... bri ck, 
with the exc eption of the grate- bottom and thA 
ash -pan, whi ch could not well be made of any 
oth er material than iron. The fuel, th erefor e, is 
surrounded on all four sides by fire-bri ck; even 
the front consists of a fire-brick slab about 3 in. 
thick, laid with its edge to th e fire, th ereby 
forming a rais ed hearth or hob, whi ch absorbs 
heat, and then radiates it out into th e room. 'l'his 
fire-brick fr ont pr eve nts th e cold blast of air fr om 
coming to the front of the fuel, which, in the 
ordinary fireplace, either chills down and 
bla ckens the exposed surface of th e coal , or 
niakes the fire burn too swiftly. Sufficient air 
to ke ep up combUBtion and a bright fire comes 
over the hot surface of the front hob, striking th e 
fuel on the top. This r egulation of the supply 
of air to the fu el has many ad vantages. It mak es 

Front -Bob Fireplace. 
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ash-pan can b e re moved, and th e ai-,h eH mnpii ,~<l 
out side without cJ.uHing du st . '.l. E 1:<Jn<,1ny <>f 

fu el, with in crow;ed brightn usH of fin ~. :L A 
front h ob, for1nin g a h0l pl ate on wh ieh t() k' J'-J> 
thin gs warrn and boil wat(;r with<Jut l>lackt:11in;..,, 
th e kettl e. 4. Le ss drau ght frl th<j roorn . G. A 
good toa st ing fire. G. Ad.api:1LiJiLy t<J1any f ,)na 
of opening or !in;place. 7. 'l'}u;y may r)<; hr..1 .. d in 
th e ch ea pest form 1-;uitahli ! for c<)ttag r.:s, or wi th 
elab orr1te or namenia ti <JIJ. 

••• 
SCIENC E TO DATE. 

Hydro xy lam in e.- 'J'hiHHulmtu.11cc, N H ./ JI f , whi d, 
ha.8 been kno wn in ::.v1u(;<JU8 solut ion for uw,Hy y,~ars, 
ha s no w, owing t o t lw n; nea rd1t H of H1~1r1e Freneh 
che mi st o, bee n succc Hsfull y iHoh.1ite<l, arid can bt~ 
pr ep a.red by Himpl e rncthr .><18. Abo ut tw,J year s &.g<J 

a compound of hyd roxylamirn.: wit h zinc c}JJorid(; 
w as discovered, w 1i ieh is cufli ly pr ep tu·c.:d. Jf t} 1 h 

,. \,\ .... 
\ 

substance ii") ma.de jnto an 1:rnul 
Hion with abs<1l ute <: tlH.;r, anrl tb<:n 
<lry amwonia ga.s j 8 pa s:-.,~d t} 1ri. JTJ6h 
the mi x ture , a.n f.:nerg,~tie a{;ti,w 
occurs, by which t!i (; wlwfo of tbf, 
h yd roxylamine is lib(;rat, .;d. c.uid i,') 
di 88olved by the ether. Hy eanJ,d 
eva1-HJratiou <Jf the <;th<..:F ~al s<J!il -
tion , aft<:r 8<..:para t ic,11 frc;rn tli{! 
other produ cti; of tbe re;;;.cti1111, 
crystals of hyJ.ro xyJam irH~ :-n ,; 
obtain<.;cL TL (;H("! cryHtti.l.c..; li,1u<;fy 
rapidly wh1.m <~xp<>8(;d t0 u..ir, <JWllJ;~ 
to the ab1;orp ti<Jn of wa.t8r. "\\ ' b <:H 
pure, lwwL'V<:r, tb<:y a.re very 
stable. 'l'h (;y e:2. tJl()(h: vr.:,ry vir;
font1y when hea,ted to ?)(Ju (). 

Aconite. -- AH a result of his in
vestig ations of th e ac<mitr~ a.] kal.,)idH, 
Profel-iHor Durn,tan ha ;; ohtaiw ;d 
frou1 the root s of A r;o,1,dU,tL '1111pd 

l11:; tb n ;e di stinet alkalo i<fa : Of11 ; 

cr ystall irw - -· a,c;(;nitirw -- pr>8S(:fi6t :d 
of very poi sorwu s p rOJH;rti ei-;, and 
t wo a m urp L.0u.s-acunin<.: awl nu.
pelline . 

A Large Diamond. -A diarnonrl 
w ,~ighing 20G carats and perfeetly 
octa h e<lral in shape ha s l-v~en I<JUI1d 
at Kim berl ey. It is thr; 1:,econd 
l arger-;t ~tone ever fou.nrl a.t th 1; 
V aa.l digging s, the first bf.;ing that 
known a,s the f-;palding Jian.wwl , 
whi ch weigh<;d 280 carat s. 

Application of th e :Ylicr ophone 
in Medicine .- ·It iB 8tate d that 
H ug h es ' microphone has bee n use< 1 
successfully in Bt. Petc rsbu rg to 
a..scerta-in wbethf.=r the heart of :_L 

person supposed to be dead wa.~ 
still in action. 

Cure for Snake Bites. -_ ;. hypo 
dermic inj ection of strychni11e has 

been tried with success for this purpo;;e . 

••• 
the fire· burn more slowly, and at a r ed heat 
in stea d of a whit e and scorching h eat; also, 
since the supply of air to th e fu el is lessen ed, by 
so mu ch is the demand for a supply of air to the 
ro om leRsened, whi ch, as a rul e, is drawn t o the NOTES FOR WO RKERS . 
fire in th e form of a dl,·aught. It will be found , -+<>--

wit h th ese fir epla ces, th e door s and windows may VAC CINE virus has heen cultivat ed by a, Ru.~:-:ia11 

be kept open without th e slight est di scomf or t or phy sician ~ It is said that th is artificial lym1)h b a.., 
draught, owing to th e fact that th e fire draws in effect ive as th e genuine , and bas the adva11tag e of 
less air, and so slowly as not to be perceiv ed as a being fr ee from germs of scrofula, tub ercu lo~i.s, (;tc. 
draught. Although th e supply of fr esh air ·to th e NEARL Y all th e vessels na vigating the , rolga use 
fu el is <l.rawn in slowly, the life of th e fire is so naphtha for fu el. Naphtha heiug th ere che:ap( :t 
much prolong ed that the demand for :fresh air is than coal or wood, is con1ing into more g~neral w,e 
constant, and the room is well and continuo usly amon g th e manufa ctu rers ia Hussia. 
ventilat ed, wher eas with the old-fashioned fire- BLOOD consists of 3, colou rlebs alkaline fi uid - the 
place th e ventilation of the roorfi varies as th e "pla sma "- in which float innu merable rninut(~ 
fire is burning furiously and dra win g in a drau ght bodies called " corpu scles ," n1ost of tb o~e in h urr~au 
of cold air, or is nearly out and drawing next to II blood being yell ov.ish -recl, t.he r est heing whit e or 
non e. This surrounding of th e fu el on all sides colo u r l ess . 
with fire-brick not only ~ak e_s th e fire h ot~er and TH E t emperature at which a liquid will boil in an 
more comfor tabl e~ but it also makes it last op en vessel is depend ent on th e pr essure of tht:! 
lon ger. As a rul e, after first li ghting it n eed i atm osphere. 

E.lectrici ty. - "E leetro-Plat ers' and Metal only be mend ed t wice in the day . A gr eat savin g , I THE formula for finding th e circumference of a 
;~<::.1~l~.:.:rH: H~

1
~rn~bo<Jk ."- W e

1 

have ~eceJved from th erefore, is gai ned, not only in fu el but in I circle-suc h a~ a whee l- is 21rr, where r is th •: 
~-1-,"",1 :· ·!: L . ~ a:·tl ~y ~ Son th eir 1llustr 1t.ted labour also. Th e advanta ges clai rned ~or th ese radi us of the circle and 7r=3 ·1410. 
c:J:t .. d ;bnc un<l ~nee.lis t, JJ.,Suod und er th e above l firepla ces are :- 1. L ess labour , (a,) no ironwork THE total output of pi~ iron in the 1.!nitc,1 Statel'l 
!.,1th .!: It _ C<Jnfa.1 ns 1nforrnation lik ely to b e of to clean; (b) less mendin g of the fire t o be don e, dur ing 1891 was 8,279~870 torn,. 'l'hat of B e s 6d l h .'r 

s<;rv1.e0 to electr o-pl a ters and metal p oliE·hers. I and th erefor e fewer coa ls to be carried; (a) the st eel rails was 1,219~8.'l4 tQr.LS. 

-' ... 
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TRADE PRESENT AND FUTURE. 

• •* C'orr<·:q>1.)11d,·11tt frt>m. :Trad e a,n<l Indu~tria.l 
< .~n,tr c .~. 1111d .N r u'.'I J 1·,nn, M, cto·rfr.~, ,nu,~t reMk 
fl 1,· f ,'cf i t<,,. not /a.fr r lha n 1'1u':fdap ·,ruwning. 

11., t~l }W .\ H t,: ' r'HAI H"':~.- T\w Slwftiold stovo ~grato 
trad1· i~ dull itt llll)~t d1•pf1,rt .mL'Ut~. l\takf•rs .. hore 
art' hu ~y wit h rc~ish•r ~t.o,·t•s for the hd .ter class 
It I H 1 '4 l' :--. · T 11 t • t h 1 \ ; 1' l t. i 1 • s known in t. he t nu le a.s t ho 
, ·1·111.ilat.iu~ dP~ ·-grn .ks lll't.1 lwing- t•xt,t·usivoly m1ule. 
T l11' In t .1.•r,I", t°_\'(h'i:,; l1u., l' H, <'-H,l\l)py of brn~s O\'l'-1' thu tup, 
wh ir li. \\' hill' i111pruYin~ thl' gt'lll\l'R.l n.ppt. ' O.l'll.llCO of 
t h1• s tovt.'. prt '\' t' llb~ the ~nnoking, which wns n.tl 
(ll1j 1·l'Ji111l!llilt' frat ,lll'P t.lf t}w oldt .'l' type~. '.l'hoy ll..l'e 
u sua.lly titt ,l·d n11d nwuntl'tl with bnu,8 in pl1dn and 
tlukd sltrfo .l:l's, thL'St' lil·iug HHH'L ~ ea.sily clunn od. lrou 
~t·t·rn~ t l) bt• g11i11~ nut . of ust• r-.x.ct:•pt fLH' flre-r e~isting 
pu rpli~t·s, atu.l hra.:--s n.n1l t.ilud paU. cruM find mm~t 
fo.v1n1 r. l n ~l1(·tlit'ld t,ht"i dmun.nd for raihvn.y 
mah-r ial c111din111·~ to be fairly goc>Ll-- in fact, u1uch 
hdt1-r tl1HH ('l>ttl<l h :LYt' bt>t'H v:(pcct.cll from the 
troubl1·s in t.hu vnriuus i11<lustrio~. ..Ma.nufn,l~turors 
in t.111.· ~lit'lti1· l1l di 8t.rid . tlrt' 1t.11xiou!4ly looking forwn.rd 
for t.lw krm i11a.t.ilHt of t.lie .l)u rhn .1t1 strike.a.son this 
will dqw11d t.lw supply of lwmn .t.itc pig -iron. 'l'he 
whol1• uf t.ltt• n.vailablt• st<1ck t)t' n•lin.blo hnt.1Hls hn.s 
hl.'t'n u.l1uo:·d, l·,h a.t1st,1\d, n.1Hl the fnrnn.ces hn.ve been 
d :u npt·d d11wn fl,r t.l1t' prt'sl'nt. 

l 1.0~ TtL\I 11~. - ll'lw Durlmm rn.i11ors' <lispnte not 
lmvin g b1..;e11 :--(•tt ll'd, tlw .Mit.ldl~sbro' rnn.rket ,Yas 
~trouger. The complaint uow is scarcity of supply, 
1tntl pr :1dieally th(• stucks uf pig -iron aru. iwn.rly n,11 
t'X hn.u:·d·l'1 l. Thl'l'l' i~ 011 ly n.hout :200 tons of No . 1 
Ckn ·la.ml, n.11 iu t.hl\ ha1Hl1:, of one tirrn, ,,,ho decline 
t1> Sl'll nud e r -lr1s. , whidt is L'(1ual to the b~st price 
pnill durin g tlw l'l'Cl'llt · · huorn '' on Swt~di~h account. 
Tlw o nly qun .li t it'~ iu st.1..,ek aro No. Sand whit e, hut 
ouh::idt ~ t,ltt\ wa .LTn,nt. sttH't\S only small quantiti es can 
lit' ltnd, aud tlw st1h.ik~ i11 tlto public wn.n rmt stores 
an• bei11~ ra.1,idl y dq,ll'h :t.l. ~hipnwnts ,n o corn 
p11,rn,t.i ,·dy ltt•asy, co n s lltnt."H'H 11,bro1ul pni s8iHg for 
,kli\'1 ' ri1..·s. 1\ln.kers will not n.ccept lL~ss t.lu1,n 40s. for 
Nt.1. ;;, hut 111l'r<.'lmnt .s otfrr11tl t.o sdl H,l 3~h;. (id., n.ntl 
hu ,· t·rs otl't-rl'd ~,~ls. :~tl., bn t no bu~ines~ see1ns to 
hn,~·1· hl't·11 dl111t.· a.t t,hu.t; l\.liddlLishro' Wt\.l't'n.nts w ore 
otfr rl·d n t :HI:,;. '.2d. Lash . Iron fuu1ul e rs fl.re ftdrly 
wt•ll :-;it.ua.t,t•tl. aud 1i11"ishl'<l iTon an<l st.ed producers 
a.rt' doing- lwt.t.1' r. ::-;ted 1111\.tC':-4 n.ro :LG 17s . tjd.; iron 
s li ip p1at es, 1'.:-, lOs. , ironn.n g lt·~, t 57H . Od.; 1\ndst.c el 
11.11g ln:, 1'[) tfi.s. ; cOHlllli.Hl bars, £f, 108., all less 

~~ 11e r e1·11t., arnl f.o. t. fur f , · wa.nl delivery, bnt 5s. 
11\lll't' is rt·qui l'C'll fur lll'1)mpt d olivt•ry . Goo(l South 
Y urk:-:hir l' l.'ld\.l' is d t.' livt' l'l'll at . l 7s. tid. PL'r ton, H,lld 

.l>urlHttn fl•Undry cok0 lu~H rea.liSl'll ~5s. per ton 
dt ·li \' l ' t'l'll. 

Oll , 'l' ltAPfl':. ·-- Tnrpt111t.ine is now n1nch chcnp er 
t,lin.11 usual, t.lwrl i lm vi11~· b('('B n, st.eii.tly .fo.ll in value 
h> ~-ts. ~)d . pl'r cwt. Linst•,•tl oil holds tlrm at Hls, 6d. 
tl, ~ON. pt ·r cwt.. Cu1111110n n•::.iu, 4s. l ~d. per cwt.; 
11tt"di tun l."~it.r.u, ·hi. t.id. tot.is.; tine clitto, lis. Ga. to 
~,~. (id. p(·r cwt ,. 

~ll \£'l tl1lL t>l Nn TnAUl~. -- Th c Lin ·rpool ~hipbuild~ 
in g tnul1· iH Yt' l'Y qttit ·t. J.l e8srs . .l'ott.er & Sons 
lia.,·0 ln.u11c.h\•d a Sitilin ~ YL'Hsd of ~,400 t.ons, built of 
in111, 1l1Hl lm, ·1, on h:t11d a1wther Yl'stiel, n, Hhip of 
J , ~UO tou s, bt)t.h t,l) ordl'r of .l'tles~rs. l\ln.civ er, .1\ln.rHlia.11 
(°"- ( 'o. 

( 'o .\ 1i Tiu I it ,:. · - T"11t•re is n. gra.d nal i--ln.ckening off 
i11 this ln1s i111•ss ; for s ltip111cnt ; steam co1tl iH offt.'r('d 
at f rrn 11 ~h-L ;)tl. t.o ~l:-1. !ld . }>t'l' tun deliv l're tl at Lligh 
1.en· l or ( !arst .oH l>u ek~, Li Vt'rp oo l. ln hon so cortl 
t.111'1"\ ' lm~ bt't'll a 1tto1lera t.t\ s hipwe1it ; to lrl'lnnd. 

( \ u:t N t•'.'l' 'l'HAllK· l.i \'t'q 101ll ea hi11d, mn.ker s a.r e 
fairly l,u sy. ' l ' \1 1'. 1·at .t• 1.t' wa g 1~~ for t~ttb i lld , 1111tkt~rs i~ 
~ l·d .. a.11d l'nr 11pl111l:·d ('t'1·rs ~Id. p\·r l10nr , liut the pay 
1:--; 1110:--d.ly t'11r 11i1'el~ wurk . 

\\ ' ·\'l'( ' ll 'l1 tL4-t>t<:.- · lH Hir1uin gham t-.ht.' w1d id1 trntlo 
Cl11di1,11t·:-1 Vl'l'\ ' lhtll. Tlw 1i~11g lii-d1 "\V atc h Com
pn11.\ 's work i11~· l\llll r~ !in.,·..:: bt't.'I\ reduced to t:hir~·,y 
si, h11111i: lh ' t' \\ ' l't'k, :--;a.t.urdn .y nrnl l\fondn .y lwrng 
p lny «l.1yH, "lti1d 1 is 1..·xp•d .ed t,t.l Ct.llltintw U,rou ghout 
. 111111' H,lld ,)11ly . 

1·:~c1~urn 1N(I ' l1 1t.\lll t Tlit•n, is no clmng-r. in tlrn 
T .:1.111·i1.shir1 \ l'11g i111·,·ri11g-n.lld iron 11Hlni:;t,ril'H, t.lw only 
ll l' \\' \\ il l k of H ll \' W1 ' l : .. Jd . ('lllllill) . .; f()r\Vitl'<l bt•i11g lllOStly 
o t" ; 1. s 111•cin.l ,: lmrn .~·Ll·1·. l~oikr -l\H\.ken1, howt>ver, 
, ·1n1 i ir1111· I II iss111· :-.al isfnd .ury rq1ort ,:-1. 'l'h o ,v hit ,snll 
! 1d 1• \1ulitl:1 \ s 1,a , . l\ h c t' ll :-1·iz1·d upuu l\.!-1 all t.•xcww 
t'1it ' :-.l1'\'\' i11~ :-l1·,·c rnl 1..·u :1(Tl' t1S t',)r Ht'Vr ' l'll .l dayii, n.ud 
t Ii ,· i r1,11 !.r;t ,l«· is i11 co n s ,· q111•11cl' l>t'l'oll\in g s t.ill rnor e 
1111s1·t t l1•ll. 'l'l11 ·rl' cn,11 Ill' no doubt; t-.lm t the }ll'l 'Ht'llt 
, ·1tt tl 111u1·1l d1·111 t "-:s iu11 is in a. l:tr ge llH ·a ~ lll'L' duu tl> 
t li t' \ t ' I'\ " l' llt ' l' i il r l 'l' lll w wlti1·h 11n•\"'lt ils 11.llllll\l' ' 11111,llll-~ .. , C"\ 

t':1t · ! 111 t · ~ s a s l t i tl11• ltr ~ 1·11L 1H•1·1·~~ih · 1)f n•duei11g 
,, :1~.1·,;. '1'\11• 1'1•i 11i t ttl i~ fr1•t•\y t'X}ll'.l'S~l'll ill t hi:-t 
d 1-..r r 1,·t t kit I l11· I >111'!1.1111 ~d l'ik1• i~ till\., · a. pn •l1tth• to 
n-~ t • 1 t 1 • c :i I n w , t • 111 t , , d l ,i · : 1 , ; 1: 1 1 i l:t r l • l I n rn e t L1 r i i\ t h u 

WORK. 

other centres. The question of reducing wages is 
oortu.inly under ooneide1·ation so far as tho eng-inecr
ingindustries of this district are conocrn ecl, n.n<l there 
is little doubt thn,t any auch att empt would lt•a<l to 
serious disturbance in the ln.bour market. "\V ith 
euoh prospects, the oon<iition of the iron trade 
threatens to become still mor e sorioua. 'rhe steel 
trn .cfo has of late nu1.iuto.ine<l a firm tone both as 
r egn,rds raw and mn.nufn.otured material, but. only a 
smnU an1ount of business i:1 being douo. For st eel 
boiler plates mn.kers have lately remu.ined fu·m at £8 
por ton. 

.Jtl'l'~ TRADE. - Trn.de in jute goods is flat in 
Duntl eo. Several s}1inners int end closing their 
works as soon as the Jute they have on hand is used 
up. '!'ho market continues in a depressed state. 

CYCLE TRADE. - ln all the manufacturing centres 
of England a.nd Scotland mn.ker~ are fully employed, 
many of then1 working overtim e. 'J.'he "Sw1ft, '' 
Coventry ; "Star," ,v olverha.1npton ; " Sunb eam," 
Wolverhampton _; "New Home,,, Glasgow ; and 
'' Elswick,'' Now castle, with mn.ny other good 

. m2\.kors, are in great demand, and dealers 001nplain 
of tho delu.y in receiving s•pplies fro1n the mak ers. 
'l.,he North British :Machine CompaNy, doing a large 
wholesn,le busin ess in Glasgow and l\fanohester, 
have done exceptionally good business this season, 
having dispos ed of nearly 1,000 Safeti es in excess of 
the number sent out up to the same period last 
year. 

TAILORING TRADE. - The Frasei ·burgh branch of 
the Amalgamated Society of 'failors has adopted 
the Scotch time-log. ' 

TIMBER TRADE.-The dock deliveries show an 
incr ease. The :figures are: -

1892. 1891. 
Floated Timber . .. 1,20H loads 377 loads 
Dea.ls n.nd Battens 4,0H3 stds. 8,212 stds. 
Pr oparetl Uoarcls .• 1,201 ,, 982 ,, . 

being an increase over last year for tho correspondurg 
week of 1,150 standards and 829 loads. A fine 
parcel of pitch pine tilnber in sizes fro1n n in. X 9 in. 
to 19 in. X ltl in., and in lengths from 14 ft. to 46 ft. 
long, were sold at Liverpool by :Messrs. Farnworth 
& Ja.rdine, n.t from llfd. to 17~d. per foot. Some 
4 in. X 9 in., 3 in. X9 in., and 2! in. X 7 in. yellow, this 
year's import, were sold at Winchester House a.t 
frorn £2 15s. to .£3 5s. per Rtandard, i. e., 4 in. X 9 in., 
at 1-~d. per foot rnn, and 3in.X9in. nt ld. Reckon
ing 23s. f01· freightage, and 10s. ln,nding rate, it does 
not lcav o much for the timber. . 

Bt iILD lNO 'r.rt.-\nE.- At N elson n. dispute is pend
ing betw een the master builders n.ud contractors on 
one part, and the st.oncmn .sons and stonewn.ll crs on 
th e other. In Durhrun county trade is fn.irly brisk, 
the great difficulty being that of obtt\in.ing bricks. 
At n, rnoeting of Edinburgh joiners n,n incrcn.se in 
wages frotn 7~<1. to 8d. por hour was d.cn1amied. 
I'rogr ess was report ed in tho pr eparation of a 
uuiforru mode of measur ement for cn.rpent.ers, nnd 
joiners' work, iirnilar to those in u~e in Gln.sgow, 
Dundee, and Aberclee~ In Rochdale and dist.rict 
th e stone1nn,sons are stlll out on strike fo1· t,hc !d. n.n 
hour in dispute. .All the other building trad es are 
going on~comfortably, ther e being pl enty of work. 
A notice for an advan ce of ~<l. an hour sent in by 
th e join ers expires on July 1. 

LINEN TRADR.- In Dund ee th ere is a moderate 
extent of business in the finer descriptions of goods. 
Flax and t,()\V ynrns a,ro dull. 

OAURTAOE '1'1unE.-'l'his is now at the zcnit.h of 
lirisknl'SR, though f,itr from what it should he n.t this 
time of yt'1lr. The shabby vehicl es of all sorts fn.r ont
nn111her the bright OIHH~, although a coat of vn.rnh1h 
for n, t.wo -wheeler is only £1 10s . ,_ and for a fonr
wh ee lor or privat e carrin.g o from £~ 10s. upwu.r11s. 

.TKWll:LLRHY TUADE.- Th er o n.re a few ord er s 
n.hout., hut t.hoRe arfl not of impo r tn.nce. It is nn-
1 ikely t-.lu\.t t.hore will he mor e t~uin a \"'\Tcdc or t.wo's 
l.1t1Hy timo, n.ncl shonlc.l t.he oloct wn como on, tht?O 
wi 11 not , ho t.ho ft\.int est chan co .for Lontlou tn\l1o for 
n nwnth or two. 

' 
Co ·r·1·0N Tu ADE.- 'rwo new 1nills lrnvo stn rtet.l 

wit.h nhout 200,000 spirnllcs. .A striko nt .Accringto11, 
which hnR ln.Ht,f,d for ~cvrntt't'll Wl't~ks, hn.~ bt'l'll 

~etJ ,lC'tl. lt wnH cn,u::ie(l t.hrnn~h t.h r employt 'l'f; ref ttHing 
to allow tho Hpinnt.·rH cornpPn~n.tiun for cx t.ra , work. 

StL\'Ell TnAn F.~.- ImproYt'mcnt cont .in,ws in the 
Rlwtli1·l(l i-;ilvrr t.rn,<fot1. Onlt'l'S nre coming fr om t.110 

An:-1trn.la~in.n eolonies, and lm !:-!in oss is lookin g n1oro 
lwpdtt l all rou1ul. 

] h :<'nHA'l'lYT~ TH :\ n1~. - Liv<'rpool paintt ' l'~ n,1Hl 

pn }'('r hm1 ; l'l'~ 1tr(' hn ~y n,~ _ni-;\~n.l nt this .t,im~, of ~h(: 
y1•n.r. lint ; 1wt , nwni tlmn 111 tnrrner Yl'Hl s. J lw flttl , 
wt•at.lit•r of "t.hl' 1:ti-lf; fl'·w tlnys hn$ c1·t>nk•tl n, de11rn.1Hl 
t\1r 1t. l°l'W sk1 \.lly nn•n. 
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1.-LKTTER FROM A CORRKSPONDE~T. 

Hobbyists' Emporlums. - E . D. ( lo11don, N.) 
writ es:- '" '.l'his BnKgcstion of yours, in No. lGO, was 
such a valuable ono to my miu<l, thn.t I qnite n.11tid
pat ed considerable correspondence from u.blc J'.ll' ns 
would have resulted ere this. I nm plen.sod to tin ,;i. 
J. \A/. U. (11:ast ~Ass) ~t.u.rts the ball l'l~lling in a re ceu t 
number (No. lli'.i). 'l'hu.t . a.n emporium would bo n. 
boon needs no oonflrmation ; but how ean it be 
brought ubont.1 I will vent.uro u. few suggestion::J 
with your indulgence :-An associat ,ion of home 
work ers witJ1 n. title such as, • Ye Home Arts and 
Crnfts Guilde and Marte,' with a d e1->6t ns ce ntral 
as possible in London, for tho display nnd sale of the 
works of 1nem hers ; nnd a sta.ll occusiunally n.t cer
t.a.in of tbo 1:mitn.hle exhibitions whi ch are held in 
London - the Building and Decorn.U,·e trades, for 
example. A sn1all unnua.l subscript .ion, pn.yn.bl e in 
advance. to entitl e t.o rncmbcrsbip: Urn tir st sub
scriptio.n to be accompa.nied by a. printed form (to 
be ohU.una.ble on a.pphcatlon to the secrctnry of the 
Gnilde, with n. i:;tampcd addressed cnvL~lope) mu.king 
de claration: - • 'l'lrn.t t.ho upplicant will only offer 
such a.r~icles for disposal as are. his or h(\r .0'':n 
production, nnd that he or she will not su bnut 1u. 
his or her own na1ne articles 1nade by rcla.ti vcs or 
friends! .All articles to be sent carringe pa .id. to the 
depot and nt the own er's risk in tru.usit. ...4,,. smn.ll 
connnission would, ot course, be r equir ed on goods. 
It would be necessary someone be appointod at the 
dopot to re ce ive goods, n.ttend to customers, etc .• 
and this p erson would have to be paid, u.nd I wonlrl. 
suggest pa.rt by salary, and n comn1ission on the 
sales effected. Doubtless, little diflicnlty wonld be 
experienced in f\uding a trustworthy and suita.hl~ 
person, either 1uale or female. 'l'h e ntl'u.irs of t.h e, 
Guilde to be v ested in u. comn1iU.e(~ of, say, eight', 
n1embers (elected annually at gcncrnl 1ncet i11g) and 
a secretary. 'l'be conunittec should form them
selves into four snb-con1mit.tol' .s of two members 
ea ch, and those should take a once a we ek super
vision ot' the depot, for n. n1on th at u. time. three 
times a. ymir. 'l'he question (!f rc11n~nora.tion (s1pall) 
to secretary. n.nd wh ether tlus serncc by comm1tteo 
could be exp eot.cd to be ~ntirely voluntary. I will n<?t 
raise now. In fa ct, I think for the pr ese nt . onon gh 1s 
said, but 1nnst. add a. big sugg-estion, ns far i1.s yon, Si r, 
are ooncerncu, and trust yon will not consider n\e too 
expectunt :- Will you. 1'or thre e weeks sub seq uent 
to the n.ppeara.noe of this le tt er. ~indly n.l!ow u.ny 
who view such a scheine u.s tlns empor1u111 one 
favourn.bly to send their na.n1c and address ---u.t, the 
sn.1ne tim e their suggestions will be ,n :-lcomc - and 
otfcrs of prcliminn .ry help fr_on1 th.ose in I~onrl~n. t.o 
'l\'.lomrnd ' care of the Ed.1tor of \VoRh ., .M cssr~. 
Cu.ssell & 'c o., L.t.d., London, l~.c .• wit.h 'Hobbyist ~: 
En1porhun: written on top of envelope 1 ..,\nt~ 1t 
you will give us help yet fnrt.hcr by r(~nundmg 
readers in t,110 three subsnquent nmnb efs of \ ·VORK 
to send in th e ir names, I a.in snro yo n will 1nerit , 
and gn.in th e grat.itudc of v ery 1nany oC us. At rour 
co n vc nienoe, at the end of tho tinw. l would cn.tl or 
send for tho lette rs, and cnd cayour U1errfrom, with 
somo volunteer h elp, whi ch will, doubtl ess, be 
fort.hc01ning, to 11.rra.ng o n. pr climinn.ry m oot ing .'' 

{
Any lett er s rea ching us will be re ce iv ed . E. I?, .h.n.d 
>et.tcr call, rt.s while w e can acc ept no n "'sponstb1ht. y 

in this matt. or t.hc sug-gcstion is entirely our own. 
n.nd we shonl<l likc to Ree tho thing properly carrird . 
out throu~h \VoHK , for tho beueHt of its thonsa .nds 
of rcu.dcrs. -- ED.} 

11. - QURSTlONS .ANSWERED BY EDITOR AND STAFF. 

Bicycle Varntshtng. - A. ,v. (l)fan~htsllT). 
'l'hc informt\.t ,ion hu .ti bee n n1innt.ely g-1n.m 1n \Von ~ . 
both in t.he bi cyc le pap ers and to oorrespo1.1dellt~ 10 
reply to their qnerfr.s. Consult Indexes tor piunt 
ing bicy clo.-- .A. S. P. 

D Duloln1er. - .T. B. (F01t1·sto11rs). - 'J'h c insi<l e 
tr eb le bridg-e 111nst bo pll\ ced ~! in. to th e left of th o 
cr nt1,o in front. n.nd 1 in. nt bn.ck. anrl the bn~~ 
hriclg-c 3 in. from, nnd pa1·allfl to, t.he wre st -p_in 
blo ek · tho ontside bn s:::i bridges nt tho stullo !ll .:s
t.n.ncc: t.ho out-Hide trcblo l>ridges do not stand in a 
st.rnig-ht , lin e fnnn front to !)ttek. bnt nro . pin.cod 
somewhat irr e~nlarly, to obt .n.1n t.h c dll'Oll}Htw ~on.le. 
rl'he!r .. pr ope r p~nces cnn only ~l~ th·te1 ·1111_~1cd.~,·.hm~ 
tlw 1nstrmnent 1s Hnn.lly t.unod . .l t? !lnd th.l , pmn.t ions 
fort.he sound -holes, nu\.rk t.ho po:itt 10ns oft.h e ·1.J1ncr 
hritlg- cs on th e SL)t1nd-bon.rcl; then drn.w ii l~ne down 
t.ho c(•nt ro of cnch di y h.ion, u 1irl on the~o h

1
n08, nJ. a. 

tlistnuee of 4 ~ in . from. t.hc front. n.nrl 3 .1n. from tlll~ 
bn.ck, will l>c fonnd. the exact spot req mrcd .- H..] . 

Lenses. - ~0n cN'I'\J.'IC. - 'L'ho b~-~t .kn_own o~~JCl}~ 
g-ht.ss nud .. er~ itr c l -hn.nce:, of ... H11_ nu.~1g~u.trn, l4 c.:1.1 1.'\:. 
Co. l\.lld Ho ~t"'t.t.e. oC Pn.r1s, Sl1ot t. & l ,0,1 of .lt tut., 
Ch'rmn .ny ; bnt . t hc so hi~ tlrms Wln1ld no t ~,,a.~ 1n1w.l~ 
n.ttt,nt .ion t,o t.he ~mn.11 wnut .s of llrn amn.tun. It . is 
f nr lwtt er for yon to go to so1!1c rlcnlc~·· 'l'l~~ l:>~~t, 
~npplit'1l of th e m. 1n·<~,bably, 1::; l\lr. Ca.plat.ii tsl o 
"~nlo nnd E:(chiu1,··e cohnnn). Jle hll.~ ~la ss L>t' 
n.11 t.lw n.ho, · t•-1uun t u 11u1kers , 1101i~hin ~· powtl<'r ~. 
nntl t,H>l_S as \\'t'll, l\.nd ~~lls in n.ny q,n::ntlt,r• H.(;t:O,rd· 
in g- t n h 1s t' n t.H.ll>g't11..'. 1 hose a.milt 1...:. n1 s ." no ~ 1 kt., to 
1n 11k o t.lwir own g-rinding- tool s will ~\nd it oz~siest t~) 
lH'o cu ro su mph ~~ ot' t lH lc nsrs f~ll'Y ~n sh, t.t~ g rm'1ct, and 
u s o t h e 1t1 a ::, pat.t ort1s t.o cast iI om 111 l>u.1.~s.- U . .A. 

Tempering ~teol. - FA lTIJ .FU.L . ~R .~ 1~.r~\R · :- . no 
yon 1t\l·an •• l·1·t1t·1bl l~ <'u:::.t·stc e l 01 stool cn:stmg ~ 1 lf 
·t,hu ft.H'lltl'l'. yc..·s; if the h\tt er , no. ~ J. 
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Forge. - 1:r1NKER. - I send sketch of forge in 
Fig-. I ,vithout fan or driving wheels, so that you 
1na:r see the construction nwre clearly. 'rhe pan or 
body of the forge is of strong sheet iron, turned up 
and riveted together. A piece is generally cut out 
at each side, for laying articles level on the fire. 
1'he legs may be of gas-pipe, about 1 in. in dia1neter, 
bent out at the bottom, flattened at the top, and 
ri vete<l. to the p@.n. Two stays are shown riveted 
to the legs, the others being fixed to suit the position 
of the wheels and fan; or ba.rs of iron, about Hin. 
by ~in., may be used for the legs . . A hood is shown, 
·which is 1nacle of sheet iron and riveted to the pan. 
.A. tuyere will be fixed in the side of pan, into which 
the air-pipe from the pan will be fixed. A flre
brick lump rnay be laid on the pan for the fire, 
which will protect the iron. 'l'he driving wheels 
and fan are shown in Fig. 2, and will be fixed at the 

Fig. 1. 

Fig. 2. 

·Fig. 1. - Forge. Fig. 2. - Section of Fan and 
Driving Wheels. 

end where the hood is. The driving wheel may be 
10 in. or 12 in. in dian1eter, with a belt to a 3 in. 
pulley on inter1nediate shaft, and another wheel 
9 in. or 10 in. on this shaft, with a belt to the pulley 
on fan shaft. 'l'he fan should be about 9 in. in dia
meter and 4: in. wide, with case of sheet iron, and a 
t in. iron pipe carried from it up to the pan. 'rhe 
arms of the pan are of iron securely fixed to the 
shaft, and the vanes of sheet iron riveted on. A 
handle is fixed on the driving wheel. Sometimes 
the driving wheel is a spur wheel with teeth gear
ing into a small pinion on the interm~diate shaft; 
this ·will enable the wheels to be fixed closer to
gether. Cross -stays are fixed to suit the centres of 
the wheels in which they are flxed.-M. 

Zither. - J. D. (Aberdeen).-If you have Fittigs' 
instruction book, you have as good a one as there 
is in the n1arket at the present t in1e. Until you 
have gained a complete mastery over ordin.ary 
major chords, do not think about any others, or 
ilbout the many various modes of accompaniment . 
Such things do not come within the scope of an 
el ementary course (vide WORK, No. 151, ., Shop,'' 
page 747, "Hints on Stringing the Zither," being a 
reply to a critic who advanced such methods of 
accompaniln ent as unteachable by n1y simple sys
tem). 'l'he Eleg1e zither is not the one you should 
have purchased, but it is possible for you to learn 
on it all right with a little more patience. As to 
the glissando, etc., you have no business to atte~pt 

----.... ' --....... -I 
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Zither Ring or Plectrum - Tongue · of Horn 
Tortoiseshell, or Metal before bending to' :t1.t' 
actual size ; B, Ring bent to Shape ; C, So: 
called ' ' Concert Ring "· D The " Tongue '' 
the only important part. , ' 

any ".graces'' until you have entire control over 
your instrument . Let all such things rest for the 
J)res ent . With the u Triller" it is somewhat dif
fci:ent, a:3 thi s grace is required to sustain any note. 
It is easily 1nanaged, but requires a little patience 
at fi r!' t. Practise it with either of the three fingers, 
ke ef!1ng the1n perfectly upright, and let all the 
1~1ot10n be frci1n the last joint of .the finger, and at 
r1g1?-t an .gles. to the fret. Make it slowly -at first: a 
rapul trill will con1e by practice. Only one "sea.le'' 
need be practised on the zither ;1 it is no use wasting 

'fVORK. 

tilne o-ver them. _ Your ring evidently does not fit 
your .thumb. 1\1ake one for yourseH according to 
the d1agrunJ. II you buy one, you 1nust fit yoursclft 
but you will have to pay nrnch 1nore trmn t-.l1c 
value, as t!1ere is noth~ng in them beyo1_1d the 
tongue, ,vluc~1 1nay be athx.ecl to the thun1 b 111 any 
,vay you pret1~r. lVIake one ot'. horn, tortoiseshell, 
or n1etal-wluch1:;ver you preler. I prefer the 
f~rrner, as ~hey g1 ve a better tone. l>ei11g 1foxible. · 
If you 9-e~1de upo1.1 horn, file up the prong, and 
then boll 1t to sot'ten, and bend it to 1lt while 
flexible. If rnetal, then thick copper ,vire, filed to 
~hape, d9cs very well. The proper shape is shown 
1n the drn .. gran1. A ring of some sort is indispcm· 
sable, wlnch you can procure at. any good ruusic 
sel!er's. If there is not such a house iu your town
or 1f they have not got one-write to lVlessrs. llen
sl~aw & L~ebell, Swan Str~et, Manchester, together 
,v1th the size, by n1eans nf a hole cut in a piece of 
ca1~d. Also say ·whether you prefer the plain or tho 
so.called "concert" shape, which is also shown in 
diagrain. Fittigs 1 book contains plenty in the ·way 
of very sin1ple airs-in fact, I cannot direct you to 
any siI~pler. If you devote an hour a day to 
practice, you may play very well in a 1nonth. Of 
cou rse, you will not becmne a virtuoso in that ti1ne 
but you ·will have acquired a practical control of 
your instru1nent. and ·will have all the necessary 
knowledge to carry you to any lengths-all the rest 
is application and practice. I ought to have said 
that, to fit properly, the ring should require to be 
sprung on over the thu1nb-nail.-0Ll) 1'EACHER OJ!' 
'l'HE ZI'l'HER. 

Camera Blind .-The width of the slot is usually 
about an inch, but is quite arbitrary, the rnore 
narrow the opening the n1ore rapid the exposure, 
and vice ve1·sd. One end of the blind should be 
supplemented by mere bands on each side attached 
to the roller, which have to be wound up before 
setting the shutter, in order to limit the uncoiling 
to the opaque portion containing the exposure slot. 
There are other n1ethods of · obtaining the sarne 
ends, but this is as convenient as any.-D. 

Booltcase.-J. C. R. ( Czilross, N.B.).-'l,wisted 
pillars will not be out of character ,vith the style 
you mention, although they are 1nore properly 
associated with antique and Jacobean furniture. 
But even if they were. why regard the incident as 
of importance 1 The 1nain object is always to pro
vide suitable and tasteful articles, and whether the 
design is of a mongrel class , it n1atters little, in 111y 
opinion, provided the satisfu.ction given is what is 
desired. This is not the place to discuss styles , but 
I should have liked to launch forth on what I res-ard 
as the slavish hu1niliation indulged in by strictly 
building furniture on the accepted lines of the 
respective styles. I often see Early English cabi· 
nets in apart1nents with French, Italian, or antique 
chairs. This is a more idiotic course ~ adopt. than 
would ensue by n1ixing the styles and fitting 
spindles to various parts of the chairs , and lions' 
heads, fruit, and other carving to the cabinet. 
You evidently lik e twisted pillars ; then I should 
advise you to use then1, whether so1ne bigoted 
designer ~regards them as incongruous or not.
J. s. 

Dressing-Table, Working Drawings, etc. - A 
READER OF" WORK" (Clonniel). - You ·want work
ing drawings of " back for a fancy dressing-table 
with a mirror about 18 in. by Ll in., length of dress
ing-table about 3 ft. 2 in . ; a house ladder ; and two 
meat safes-one for inside , the other for outside 
use." Perhaps smne competent reader ,vill put 
himself in con1munication ·with you . Of the cost I 
can say nothing, as each n1an usually charges 
according to the dictates of his consci ence. I should 
have been pleased to ass ist you n1yself, but other 
work prevents such a result. - J. S. 

Electric Battery. -SM rrH. - 'l'his correspondent 
writes: "I bought an dectric battery for my '\"tife 
(who has been ailing vvjth rheumatics) for £3 10s., 
about two years since. 'l1he vendor said it ·would 
last a lifetime with care. In six months after I was 
goin~ to put in a fresh solution of sal~amn1oniac, 
but 1t would not hold the solution . The cells are 
made of tin, and they were eaten f 11.ll of holes with 
the salt." I quote this from your lette r to warn 
others against dealing with such'' profe ssors.'' 'l'he 
sketch of your cells, which you have been good 
enough to send me, shovvs that he supplied you 
with two Bennett cells, each 4} in. by21 in. by 2}in., 
worth at the most only 2s. each . The cells are now 
useless. If you will ·write and tell m e what you 
have besides these, and what you wish to do, I 
shall have much pleasure in advising you.
G. E. B. 

Intensity Coil.-G. H. (Rickniansworth) .- If the 
core is intended for a spark coil, it is n1uch too 
short. A cor e j jn, in thickness should have a 
length of 6 in. If you ,vis h to use the core and 
carcase for a spark coil, wind two layer8 of No. 20 
silk·covered copper wire over the cor e for the 
primary, and 8 oz. of No. 38 silk -covered copper 
wire for the secondary, coil. vVith a condens er of 
fifty sheets of tinfoil 2! in. by 2 in ., and current 
from two pint bichro1nate cells, you n1ay get a t in. 
spark. If you wish to use the carcase for a n1edical 
coil of one power, vdnd four layers of No. 24 silk 
covered wire on the coil for the primary , and 8 oz . 
of No. 30 silk ·covered copper ·wire over this to forn1 
the secondary coil. Th e wire can be obtained frotn 
Mr. Bottone, ,vallington, or fro1n Mr. Caplatzi, 3, 
Chenies Street, 'rottenham Court Road, London, if 
you cannot _get it in your locality. You can also 
get the paraffin wax fron1 the same vendors. You 
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certainly conld not make it; at; honie, a ::, it h ; not 
nm<le by adding 1mralli11 oil to beei-;wax.- G. lt:. H. 

.Battery for Telcphoncs. - W. S. (J)r.'.plford ).-
It the tdepliorie:-; are of the Hell perrna,H .:Ht rnag-1iet; 
pattern, as de scribed in \iVoHK, No. 28, p. '.1:m, Vol. I., 
no batt, :ry ·wiH hu required.; lrnf; sul:h tel.cpho111.::-; 
ean ~H.1ly _ho wo1:ketl 011 sho1-t liun :,-.; u.1yl in quil'.1~ 
luca,li LH:8. J Jtmg--d.1 s ta1H'1 .~ tel, :p Ii 011 fJS rcq 1.11 rr· a bu.ttury 
~o woe]~ tl1ci_n. 't1IH; liaLl.ul'y in g 1;11c1·al tL:-:-;t:: alJll 
favour Jor Llus JHU ' f!O E-,1: i...; U1<~ onli11ar y J,echirH;Ji,~ 
as nsccl wiLh (i]P( :Lri<; hr~Jls. J>1·y hatl.l :1·iu s ----h11cb a s 
the Uas sucr, E .S., arnl Ji~.( '..( ~. c<dl n-· rnav- a h o he 
employed to \-~orl,c long- --ilis tuuee alHi loud :~-;rH.::a.ki11g 
telephorws. -- c.~ . . 11.,. H. 

Pipe-Bending Machi.no. ---J. P. ( I lo11d .'l1norlh ). 
-'l,he ntuchirw. you rd,·r to, d1::-wl'ilw d jn ": ~b(Jp" 
column:-; ~orne t11nc u~o. wuH l'tJr t111"1tin;.; t.1d , 1;;-;, not 
for bend.mg thc1n. _you ea.n l.1(\Jlf! tlic : 111 l,y Jilli11;.; 
·yv1th re::;u.1 or lead . .I have al \vay H 111a 1w.µ;,_.d L<> l1en il 
u1 a hole 111 the beuch, rounding oJI' th u pa rL 1,vh1.:re 

the tube presses against so as to a.Yoid brui s ing or 
n1arking. If it fa a tube that ha.s to be fini shed. 
bend before finishing. A wood block , a s shown in 
sketch, screwed to the bench ,vou ld perhap s suit 
you. A is a stop fixed to the beu eh by a. serew, u, 
the bending block, c, section of sanH.;.- H. A . 

Panelled Dado for Hall. - E. H. A. ( D n ·on
]Jort). - I should not hav e room to give anything
that would really help you in" Sh op, " but I ·will ( with 
our Editor's permission) prepar e a n arti cle ,vhi eh 
shall show a design for such panelling a s you .. want, 
so constructed that any amateur carpenter can 
carry it out, and it shall be accompanied by all ne
cessary working diagrams. - 1.VI. 1\1. 
. "~ole Trimmer.''---.J. ~J · (It ciucd c).- You ask "if 
1t will be worth your while to patent'' t h e tool you 
refer to in your letter. \Vell, that I will not Yc.mture 
upon, but anything that is noYel, or, in o~her word s , 
original, is, I al ways think, worth a trial. Fron1 
you saying it is like a spoke -shaYe, I think perhap s 
it may be a. tool of some use in nrnny kinds of work, 
such as heavy or wide welted (machine- se -..vn), or 
in riveted work, but then it vvould need a guard 
not only, as you say, "to prevent it cuttin g th e 
upp er leather,'' but also to lay on the top of the sole 
vd1ile it is being run round, and this so th at you 
n1ay get not only power, but an e-i:en stroke a lso. 
You say "trin1n1ecl ready for the h ee l-ball wi t hou t 
the knife, rasp, scraper , or gla ss-pap er." By thi s 
you err , as it '\.vould, at lea st, n eed th e sand or 
glass -paper to close the fibres of the leath er af ter 
any instrmnent had passed ovP.r it in on e d ir ection 
only, as the finished edge would look rough. But. as 
you say, it would be very useful to amat eur s. ..ii.nd 

D 

F - ry 
1g~ 6-J. C 

Fig. 1.-A Yankee Heel-shave. Fig. 2.-Im~roved 
Sole Plane. 

no,v, havin g point ed out the ,vay tha t ~·on n1ust look 
at it in, I ·will tell you ·wh a t a.re alread y in th e 1narket, 
and their price, fe eling- sure that thi s to an in 
t ending pat e_ntee is one of th e. p~·in ci1~a.l thin gs to 
know even 1f th ey a re not a bit llk e lu s own id ea, 
for he h as then a bett er chan ce of jud g in g th a t his 
is or is not. a thing ,,ranted and produc ed. :F'ig . 1 is 
a 'Y ank ee l1eel-shave. iron fr a me, pri ce 2s. each; 
A .A, are th e h a ndles, B, the knife or .cuttin g-iron , and 
c' c, the two scr ew s th a t lib erate it to b e sha rp en ed, 
o~ set for a coarse or fin e cut. Fig . 2 is an impro, ·ed 
sol e plane, pric e Is. Id. each ; A is t he handl e, Band 
c th e cutting blade (B b eing the cut.tin g end), and D 
the guard , ,vhich runs on the ,velt n ear t he upper. 
You see, by thi s tool it is in1poss ibl e to cut th e 
upper; and, t.o end, I think I h ad bett er hint that all 
edges should be a little hollow, th erefore your 
cutting-iron would need to be a little on the round. 
-W.G. 
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Bill ia rd Tables .-- "\,V. W . N . (L eeds). - · o emch ha.m. A study of smell books as I have mentjoned h h 
I 

p n.p<·rs li.-xe a.ppC'a.red. \\' 'e on ly await tJ1e ad vent and a p:r~ctiotiJ appli cation~( theprin .e.i'ples gleaned sc . eme as been ~e~I?ed _a suitablP, sequel ' 
or a thoroug hly co mpe t ent writ er to take up the trvin tbem, under the advrne tind dn ection of the to the WoR~ Exh1b1t1on, 1n whi ch so many 
81111Jcc:t.- Eo . engineer in . oharg~-\Vh(l) wjll, I understand, te .acb readers obtain ed honours. · 

Vol .. I. of Woas:. - vV. H . (Hiiyton).- Tb e :pub- you - ebould enable yea to becom e a proflc1ent A 1 b 
lbh ed p~ice of_ V o l 1. of \VoRK is 7s. 6d .t but it is workman. If you get . into any difficulty in not genera su ject has been considered · 
ott t or pri nt. \ ou sh ould adYer tise for it in WORK . being able to understalld wba.t you read ot~ what best with which to commence; and "as. 

s ~wi n g· M ac btne .- \V. B. (Walt hanistow).-An ron see. make use of us in the future as yon have most of the d f W d th 
art1ele on H ow to Adapt a Sew in g . M.achine for m. the paat.-G. :m. B. f h. · r~ad ers O 

ORK an ousandSc 
Fret -~aw Ma chine app •ured i n WORK, No. 56. Top of Folding Sereen .- T. D . (Gateshead -on- O t. e outs1 e PU!)lic know something 

}!ra.ss -Pollsh - Glass Mending. - J. H. (Le eds). Tyn e).--Something very simple will best snit the ?f . bicycles and tricycles, competition is. 
\ uu tihonld adverti se y our book s in our ch eap top .of 'YO!lr screen. He1·e are three sket0hes, one of 1nv1ted for the best essay upon 

'' ~ale au tl E .. cha nge" ·olu nui. wh1oh will Pfoba1Jly serve your purpose or suggest "Th O 1 
Ch~mn er- Top .- J . R . (}!a gnal stown). - The only . what you want. M/ plan would he to saw out the e ye e : Its Worth to the Nation.'~ 

:n1y 1u w tuc~ yo n c. an see 1f th e dosig_n is patented on e sele cted fro~ • in. b;raid, and, as firm fixings For the three best essays the following 
I 'i by sear cl ung th e re cords at the Patent Office prizes ,vill be awarded-
L ondon. ' 

Zith .e r Musio. - F . P. (1Yort hw-ich).- There is First Prize, £3 ,· 
v ery h ttle nrn s ic publishe d othe1 :wise than in the 
tr eLle d ef. Th e reaso n for thi s is that the re would Second Prize, £2 ; 
be rnu.ny ~stoni shingly hi gh and low no tes in the 
~ccompa n1meut and bass were the latt er written Third Prize, £1. 
111 the ba ~s clef: so the ve ry obj ect ion you make is 
u._ Yery sub stantial boo n to th e great n1ajority of CONDITIONS AND , RuL~S OF THE 
z1t~er play ers . It is su rely much easier to read one O E O 
eler th an two. .As to zither n1usic with words YCL.E SSAY OMPETITION. 
th ere is ple nty published-most of it in Germany: ALL Essays to bear the WouK Prize Coupon, 
I , ca~ not say where you co uld procure any with f 11..nghsh .wo rds ~ .~u~ think it is likely tha t such i~ to cut rom one of the numbers of WouK in whiah 
be obtauied. \V ri te to Her r J. Goebe l Museum the prize scheme is announced. 
St ree t, Londo n, or at Mi tc hell's Library,'Old Bond Each Essay to be signed with an original 
~t:cet , who wi ll probably be able to furnish you nom de plwme, and to hav e the writer 's real nan•,e 
,nth ~hat you r equi re, or, at any rate, to give you " 
more in formation on thi s particu lar su bject than I and address securely attach ed to the manuscript 
ca n , . as I have had ver y little to do with zither .--- ~ in a sealed envelope. ' 
n1u~1e fo r so me yea rs. If you have A. Davis' No Essay to excee d more than two pages of 
series , you ha.v e as fa irly r epr ese ntative a selection W · t · a.s any or which I know: but the ge ntl eman men- ORK In ex t en , including any diagrams that 
t1oned above wi ll 1nost likely be in a position to put n n may be n ecessary to elucidate the text. 
you on the right track, as he is a well-known In the work of judging regard will be had. to 
pe rforrner, as well as a teacher, of the instrument. · . · · l t' f al ff · Ha vi ng in Yiew the very severe strictures which ong1na sugges ions o v ue a ecting the im-
one corre spondent ha s thought fit to pass upon nly provem ent of bicycles and tricycles, especially 
advocacy of the m eta l strings, it is satisfactory to where such improvements are shown by dia-
l ea rn that you fully appreciate their superiority. Designs for Tops of Folding Screens. 
In ?.uy · own opinion, their pre -eminence over the 
ordina ry silk and gut ones is se lf-evident· but so 
n1uch depends upon what sort of touch the player 
has ~cq u1re d. I sha ll a l wa ys be happy to answer 
quer ies r espec t ing th e zith er, and regret that in 
the .Pr esent in s ta nce I arn unable to give a cate

grams. 

will be essential, I should, in addition to glue. run a All Prize Essays and Drawings to be pub
long dowel or two into the broader part of each lished, if desired by the Editor, in VVoRK, but 
divisi~n, and through the narrower drive a s_crew the copyright thereof to remain with the 

J On cal r eply. -A . 0 . T. 
Zithe .r Mu _sic. - C. S. (Liv erpool). - The great 

bulk of music for thb zither is published in 
Ger many . I am u nab le to t ell you where to pro
cure any of Engli sh origin or w ith English words. 
Try Lltollf s' , w ho publ ish a fair variety of zither 
1nusic, or .l\,fetzlcr. Failing these so urces, your only 
cou_rsc would be to get whateve r songs , airs, etc., 
:vh1c h yo u n1ight se lect tran sposed to suit the 
inst rument. This would m ean the simp lification of 
the m elody or the r e-arrange ment of the chords 
~nd th e prop er arrangeme nt 1f ~he accompaniment 
1n the treble cl ef, so as to avo id very high or low 
notes on ledger lines-w hi ch is the reason why the 
treb le clef is r eta ined for th e accompaniment and 
bas s in mo st zither mu sic . I have seen music 
for the zither written as for the :pianoforte, but 
t here is comparativ ely little of it 1n the market. 
::-,;-eve rth eless, inquiry among the publi shers cannot 
fai l to elic it all information as to su ch music. I am 
Horry I ca nnot give you a more satisfacto ry reply · 
bu t you rnust remember that the great maJority of 
playe rs are quite sati sfied with the music of German 
publ ish ers. Writ e to Treff enbrti.nn er, of Munich, 
or Rie ntll , of Vi enna, for lists of high ·class zither 
rnn 8ic. It is possi ble that so me English songs are 
pub lished in Germany. -- A . O. 'r. 

Phono gra ph and Platinum. - A MONTHLY 
Su ns cm.IBE:R.- An artic le on "How to Make a 
Pho nogr aph" appea rs to -day. Abo ut scrap plati-
11 um, write to Messr::;. John son & Matthay, 
assa.yists , Hat ton Gard en, Lon don. - W . D. 

Wire Duloim er. - J. L. S. (Paisle y).-If by a 
"wire" dulcimer you m ea n an ord inary dul cimer 
of wood s trnng wit h wire, yo u w ill find full in st ruc
t ionR for making such a n instrument in N os. 31, 38, 
an d 41, Vol. I., of vV ORK .-- R. F. 

Elec trical L ess ons. - II. C. ( Euston Road, 
W. C.).- Th e con stru c tion of electric bells has been 
fully descr ib ed a nd ill ust r a ted in the artic les 011 
Burg la r A larm s publi shed in WORK, Vol. I . , pp . 
17!}, 27!>, 311, 418, 484, 537. 682, 699. You cannot do 
bette r than to get thi s vo lum e, and continue r ead
ing e lec tr ic pap ers in WORK, Vo l. IV .- G. E. B. 

Course of Study for Engine Drlver. - R. W. 
< !f irm£no ha rn) .- ':::3tnd y th e prin cipl es of the sc ienc es 
wh ic h gover n t he wo rkin g of steam engin es. You 
wil l fincl these in the Jesson s on Mech ani cs . Hydro
:-,Lat .icR, a.nd I lcat in the '' Pop ular Ed neat or," and on 
t.h e Stea m En gi ne in the " Popu lar E du cator' ' and in 
t ho .. 'L't~chni cul Ecl 11cator." As you a rc about to lea rn 
how to take c har ge ot' t he eng ines a nd dynamo s at 
:1 new rrn l>lic bu.Lhs, yo u wi ll find sonic less ons on 
Vol taic 1~: 1cc tricit.y a nd on Mn.chin es for Raising 
\Vn.t<.'r in th e" '.l'cchni ca l Ed ucator .'' 'l'oextendyour 
k nowledg-c of c lcc t.ri ca.I seicncc . J Rhouldu dvise you 
to stu dy " ~:Jcc tri c ity in th e Se rvice o f Mu.n ''- a 
g-ooc'i. hook . 'l'h is nnd the ~~d n ctt,to r H llHl.Y be had in 
rnonthly pnr ts , if y on prefer Lo lu1,·<! th em in thi s 
fon11 , a nd then b1n<l th e pnr l~ togc~her. Som e of 
th e l,c st books on th e steam t>mdne 11,~d on ,-:-le<:tri cn.l 
t.•11gia ee l'in g arc very cx pcn ;;i r e, bu t per haps you 
ma y be n.ble to ge t acce ss to th c1n in ouc of t.he 
public libraries or n1cc hani cs' in stitute s in llirmiug -

down into the. top edge of !he screen. Your or?a.· . - . authors. . 
mental top will then be 1n no danger of being' . ... . 
knocked off.-M. M. Copies of MSS. and Drawings to be retamed by 

the competitors, as in no case can the return of' 
111.-QUESTIONS SUBMITTED TO READltRS. 1t1SS. be undertaken. 

• * • The attentfon and co-operation of readers of WoRK are The Editor of WORK will superYise the judging 
invite,d for this section of" Shop." of the Essays, and the selection as det ermined. 

Marbling. - EFFBEE writes :- " I shonld feel · 
obliged if any reader would tell me how to make upon IS to be final. 
water colours float on water for n1arblingpurposes." All manuscripts int ended for the Cycle Essay 

Wood Stain.-H. W . T. (Harrow) would like to Competition must be addressed to the Editor of 
know the best stains for wood to show the grain. WoRK, c/o Cassell & Co., Ld., L11dgate Hill~ 

Cut Boot and Shoe Leather.-W. L . (Leith) London, E. C. They must reach him not later 
writes:-'' Would any reader kindly give the th S t d J ~ d h Id b I 'bl 
address of a wholesale firm who sells leather cut an a ur ay, une 2v, an s ou ~ eg 1 Y 
into soles and heels 1" endorsed on the envelop e or wrapper, " W orut 

Distilling.-G. H. L. (Peckham) writes:-" Hav- Cycle Essay Competition." 
ing constructed a ' Liebig Condenser' from instruc-
tions by R. W. C. in No 157, I now want a worm 
condenser. Will R. W. C. kindly inform me if it 
should be of tin plate, or will the drawn tin pipe 
answ er1 Also, will a 3-quar t sau cepan-the size 
wanted-with a head fitted to it fulfil the purpose 
of distilling from a saccharine pres erve similar to 
a fruit jam i" 
IV.-QUESTIONS ANSWERED BY CORRESPONDENTS. 

Model Locomotive. - M. (B is hop Auckland) 
writes to E. W. L. (Newcastle -on-Tyne) (see 
No. 163, page 110) :-' Model Engine Making,' by J. 
Pocock, contai ns articles on 'Model Locomotive 
Making.''' 

Knee-hole Desk.-M. (Bishop Auckland) writes 
to H. L. (Ox ford) (see No. 163, page 110) :-"If you 
wrH e me with particnlars,l will be glad to h elp you 
with instructions or drawings." 

V.-LETTERS RECEIVED. 
Questions bave been rece ived from the following eorres• 

.rondents, and answers only aw n.it space in SHor, upon which 
rJlere is great pr es111,re :-G. T. (London, E.G . ); PAT~NTKlll ; 
A. B. (Sheffield ) ; R. P. (Hor8 ha1n); B. H . llV insford ) ; F. H. W. 
(S01Llhampton); CONSTANT READRR.; c. B. B. l We8tlJ'llr .11-on
'l 'r11m1; 8. M. (Derby); J.P. H. (O ld ham\; A. P . (Nottinghmn ) ; 
,J, D. (Leeds); LAW'rON; J. W. B. (lltuid ersjle ld); L. G. (Brad,. 
f ord) ; H . H . (London, S.E.); G. S. W. (Dewsb1try) ; A READER; 
W.R. (Swpney Gr een). 

"WORK'' PRIZE COMPETITIONS. 
101 

T HE Editor of WoRK ha s the pleasure of 
callin g th e att ention of his reade rs to th e 
following scheme for Priz e Compet iti ons, 
whi ch he will feel obliged by their bringing 
und er th e notic e of fri ends and others in
t ereste d in any of tho se departn1 ents of 
work, or emp loym ent, which th e prize 
scherr1e is int ended to stimu late . 

Fu lly sensible of th e intere st which many 
thou sands of th e readers of WORK tak e in 
matters of a competitive nature, this prize 

Next Weelc's WoRK (No. 170) will contain 
full directions and di~gra1ns for mal:;
ing A CHEAP AND PORTABLE TENT 

FOR SEASIDE OR RIVER BA.THING 

PURPOSE S. 

SALE .AND EXCHANGE. 
Victor Supply Co ., Grimsby, sell Mail-cart Wheels and 

Parts. l4 R 

Caplatzl's Matchless Technical Collections 
embrace most thin gs eiectric al, op tica l, mechanica l. chemi· 
ca l, ph otographic, mod els, materials. Ca tal ogues, 2d .
Chenies Stre et, Bedford Square. l 9 R 

Lettering and Sign-Writing made Easy.
Also full- size diagrams for marking out eight alphabets, 
on ly 1s.- F. CouLTHARD, Darlington Street, Bath. 100 

De co rat ors' Sten cils (6o la rge sheet s), 2s. 6d. 
100 Fretwork Designs (new), Joo Carving, IOG 

R epom:se, 30 Fret Br ac ket s, J OO Sign Writer's Stencils (aIT 
full size), 300 Turnin g, 4 00 Small Stenci ls. Each pa cket, 
is.; postag e free .-F. COULTHARD, Darlington Street, 
Bath . (1 s 

Fretwork Deslgns.-4 0, 7d. ; 12 brackets, 1s. 1cL 
Cata lo~ue 30 0 mini atur es, 6d. Li sts fret:.-TAYLOR's Fret
workene s, Blackpoo l. [18 R 

Hasluck's " Lathe-work," 3s. 6d., new ; Coppu 
Bo iler, 17 by 71, 7 flues, new, 35s., worth double .- CooPR~, 
Po lega t e, Su ssex . [20 R 

"Screws and Screw Making." - The best b~ok on 
th e subj ec t , 3s. ; soiled copi es , 2s . T he Buyer's Guide to 
th e be ~t Books on :Mecha nica l Subje cts, with table of 
content s, pri ce 6d. ; in cloth, 1s. 6d. - Published - by 
BRITANNIA Co ., Engineers , Colche ster. [21 R 

Wanted. - WoRK, N os . 1 to 52, with index; good con-
diti on .-MIT CHELL, Valen tin e Street , Norwich. C3 s 

Unpublished Trade Reoipes. - Honestly worth 
pound s each . Pri ces mod erate. Catalogu e, 1d. - STANLEY, 
Billsow Street, Poplar, London. (4, a 

• 
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