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ftg. L- Netting Needle tlnisb.ed. Fig. 2.-Needle marked out"'!~ Wood. Fi~. 3 . .::..Mesh-stiek .. Fig. 4.-No~ to go' ovei-'Tongue of~:. Fig. 5.-
Becket Stitch to start First Mesb. Fig. G.-How to make tbe Mesh. Fig. 7.-First Chlifil of Meshes. 4-~Fft'..:....Bow to make Row of Meshes. 
Fig. 9.-Bundle of Nettle Cords to form Clew. Fig. 10.-Bound Bundle of Cords tunl'lld to form Clew. Fig. . Bead of Clew. 
Fir. 12.-Hammock Clew complete. Fig. 13.-How to whip Ends of Cords. Fig."~~~Loop~ Fig. 16-.....:'Anchor~ 

~OW TO NET A GARDE:V JIAMMOCK. 
BY G. E. BONNEY. 

llr netting a garden hammock, t~vo sources 
~ pleasure are opened up to the worker. 
F1r.st he has a pleasant occupation for lonrr 
~nter eveni~gs in netting tlie hammock by 

own fires1de, and wliilst doinrr so can · loo\ fo~ar~ with pieal!ura.ble antlcip~tioo 
t e tlDle when lie will be able to enjoy 

. , 0 # ll .:-
• ..-lb., -·. 

the fruits, ofhis labours. Then Will come a. ne~ting_ needle~ (2) a. mesh-stick. The 
the long summer evenings, vdli:m, reclinipg a!q. materials also co~ vecy little, since they are 
ease. ltt·· his airy •ouch, slung .b~ween~o· • simply some stout twine and a. few yards of 
trees in his garden, he can enjoy tl1e shady fi.n_e~co.rd. Almost any stout twine may be 
coolness of the arboreal re~rea.~, a.~·d read1 or ., providll)~ it .is strong enou~h to bear 
smoke, or, doze a\vay tlie bme wh1lst ta.lnng ·a p~rson1s .wetght when made mto a ~et. 
a. well-earned rest. . .,. :; 'Wh1p-e.ord 18 a .very good strong mntertal, 

The 'tools required in the · occupftlon ot ·:hut . ...it is rather costly. Macrame cord is 
netting (of which this is one exa;(~J.a~ are alto v.ery go~. but this is too costly for the 
very few, of simple construction, easily made .purpose, aa it wo1_d take several sixpenny 
at home, and of low cost. . They consist of (1) balls to make, a. a.mmock. If whip-cord 

0 
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is chosen, it will be best to buy it in 
quantity by the pound, sit:ce it can be got 
at les:; pnce than when bought in balls. 
One of the best and cheapest materials is 
that of soft three-cord packing-twine of 
smooth and even texture throughout. 'fh~ 
stiff: rough, and lumpy varieties are alto­
gether unsuitable. A good soft three-cord 
twine fot· tbe purpose will cost about 3s. per 
lu. Those who can afl'ord it will find the 
mncram~ cord a most superior article, as it 
is xoft, strong, and very durable. 

The Netting Neeclte.-Tbis tool, shown in 
Fig. 1, may be bought at any shop where 
fishing-tackle is sold, or it may be easily 
made at home out of a. strip of thin oak, 
holly, hornbeam, ash, or other tough close­
grained wood. Lancewood is one of the 
best materials. The length and width of 
the needle may vary from 5 in. by ~-in. for 
small meshes, to one measuring 10 in. by 
I in. for use with such large meshes as those 
generally adopted in making garden ham­
lllocks. First rou~h out the wood to the 
requll'ed length, width, and thickness. The 
thickoe.c;s of the needle should not exceed 
-r\ in. Bore a ;\- in. hole with a centre-bit at 
A in Fig. 2, a y'.r in. hole at n, and another 
at c. Also bore a ! in. hole with the same 
t ool at D. Next cut out the pieces enclosed 
by the dotted lines. Tliis may be done with 
a fret sa.w1 but I have done It with a. good 
pocket-kmfe_, and with the s:\me bandy tool 
h ave smootncd and trimmed the various 
r a rts to shape, as shown in Fig. 1. The slots 
m the head and at the tail of the needle are 
r eceptacles for the netting-twine, and must 
b e cut to a len,gth proportionat e to the size 
of the needle. The bead-slot should be 2fin. 
for a 10-in. needle. Persons accustomed to 
the use of the chisel, or a small smoothing­
plane, may use either of these tools in trim­
mingtheneedleto its proper shape. It should 
then be made quite smooth witli glas:;-paper. 

1'/te .ilfesk-stick.-'l'his is the tool for form­
ing the mesh of the netting, and is made to 
t he shape shown at l<'ig. 3 out of any strip 
of hard wood, such as that usecl in making 
the needle ; or it may be of bone, whnlebone, 
or ivory. About 8 in. will be found a con­
venient length for this tool. Its width must 
be determined by the width of the mesh to 
be made, the rule being to have the width 
of the stick nearly ha lf the length of the 
mesh. That is, supposing we wish to make 
a mesh 2 in. in length when stretched out 
or measuring 1 in. acros:; when in diamond 
form, we should use a. mesh-stick only i in. 
in width. 

lloto to fill flu: "Needle.-To fill the needle 
with netting-twine, we must first make a 
running knot and loop or noose in one end 
of the twine, as shown at Fig. 4, pass this 
over the tang in the head-slot of the needle, 
and dt·a.w it tight. Pass the twine down 
one side of the needle, over the tail-slot, up 
the other side, and over the tang in the 
head-slot ; then back again down the sa.me 
side of the needle, over the tail-slot, and up 
the other side. Thus proceed, first one side, 
then the. other, alternately, passing the twine 
over the tang in the head-slot each time, and 
laying it carefully side by side, and tight, 
a.loug the needle until the slot will hold no 
more. Wind it regularly and .tight, so as to 
get as much twine as possible on the needle 
witbo}tt making it bulge out with twine at 
the sides when the head-slot is full because 
a bulky needleful is not so . easy to get 
thrt>ngh the meshes a.s one . neatly wound. 
When the needle is full, cut the twine off 
from the ball. · 

Huw to malce tl~.e Meak.-TaJte from 4 to 
6 in. of the end of the netting-twine, and, at 

• ' • 
~ 
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4 in. from the end, make a bend as shown at 
.A., Fig. 5. Pinch this between the tips of 
the thumb and forefinger of the left hand to 
form a loop, pass the needle with the right 
hand through this loop at B, and draw the 
twine through until another loop is formed 
la rge enuugh for the first mesh. Then grip 
the bend at B between the finger and thumb 
of the left hand, to hold the twine in its 
proper position,/ass the needle around the 
back of the ben B, and bring its head out 
through the loop o. This will form the 
knot, as shown m the figure, which must 
then be drawn tight, when it will assume 
the appearance shown in l!.,ig. 7, and the 
first mesh is made. Next tie the free end 
of the twine to a nail or hook, or get some 
one to hold it whilst the next few meshes are 
made. Take the mesh-stick in the left hand, 
and lay it again~t the twine in the position 
shown at Fig. 7. The mesh-stick should lie 
easily in the crotch of the left hand, between 
the forefinger and the thumb, which should 
hold the twine against the mesh-stick, as 
shown in Fig. 6, the loop of the first mesh 
being also under the command of the :finger 
and thumb. This will give the right size to 
the mesh, as it will then be in length t wice 
the width of the stick. Whilst held in this 
position, the slack of the twine is to be dex­
trously thrown over the knuckle of the left 
thumb by a backward movement of the right 
hand holding the needle. The head of the 
needle is passed through the mesh at A, 
l<.,i~- 6, passed behind the slack of the 
twme, and then drawn tight, whilst the left 
hand maintains its hold of the mesh-stick, 
and the finger and thumb of the left hand its 
grip on thebendof the first loop. At first this 
movement is not easily performed, for the left 
hand must not be allowed to relax its grip 
on the mesh-stick and mesh, the needle 
b eing altogether manipulated by the fingers 
of tlie right h and, much in the same way as 
an ordinary needle is us"ed in sewing i the h ead 
of the needle being gripped between tne thumb 
and forefinger, whilst the tail is held between 
the tips of the third· and fourth fingers. A 
little practice, will, h owever, secure to the 
workman the needed dexterity. As a fur­
ther aid, I have marked the several positions 
of the n eedle by arrows in Fig. 6. The 
first position is that shown by the direction 
of the needle after passing through the loop. 
The loop must now be pinched between the 
thumb and finger of the left hand, and the 
slack of the twine thrown back around 
the joint of the thumb, as shown by the 
dotted line. The point of the needle is now 
turned to the left, and made to pass out 
throuah the opening A. This done, it is 
tume~ to the nght in the direction shown 
by the arrow, and the loop drawn tight to 
form the knot. I have purposely left some 
knots loose in Figs. 7 and 8, to show bow 
they are made. 

Having made the first mesh in the chain 
shown in Fi~. 7, turn the chain over, place 
the mesh-sticK on the part marked c,. and 
knot the twine into the lower loop of. the 
mesh n · this finished, turn the chain over 
again, place the mesh-stick on n, and knot 
the twme into the lower loop of o ; proceed 
in a. similar manner with the n ext mesh and 
all succeeding ones until a chain of meshes 
have been made long enough to form the 
head of the hammock. The length of this 
must not be taken with the meshes stretched 
out as shown in Fig. 7, but must be estimated 
when the meshes are elongated in the other 
direction, as shown in Fig. 8. I cannot ~ve 
the exact length-that is, the extreme Width 
of the hammock-as this must ,b~ made to 
suit the occupant. A.8 a guide tio o'bWDing 
• • 

• 
• • 

the width, I may say tha:t it may be repre­
sented by the measurement from etbow t() 
elbow around the back of the occupant. This. 
for myself would be about 36 in. 

When the end of the chain has been· 
reach.ed, take a 3-ft. length of stout cord, 
J>~S It m and _out; the meshes as shown in 
F1g. 8, ~nd be the two ends together to 
form a nng, to act as a convenient holdfast 
whilst netting the remainder of the ham­
mock. This ring is placed over the bent 
knee of the workm!ln whilst sitting down, 
and 90nnected to h1s foot by a. looped piece 
of cord. As the hammock gets longer, the 
ring itself is passed over the foot, and tha 
netting brought up over the knee. When 
the chain has been thus strung on the ring 
of cord, and the meshes stretched out to 
their proper shape, it will assume the a.p­
pearance shown m Fig. 8. The chain must 
now be turned over, to bring the last mesh 
with its needle on the left-hand side, and 
then we proceed to :put on another. row of 
meshes, as shown m the figure, working 
from left to r ight along the whole width of 
the hammock. When the other end is 
reached, turn the netting over, and again 
work from left to right. Thus go on, adding 
row to row until the required length hal 
been obtained, which must be, of cours&, 
that of the intended occupant, with a. few 
spare inches over. Just a few wor~ of 
caution will not be out of place here. Be 
careful to suit th~ size of mesh to the size 
of twine selected for the netting. A fine­
size twine should have a fine meab, to ensure 
the necessary strength. A three-cord t~e 
will wear much longer than a twofold twme 
of the same size. Make the meshes of equal 
size throughout the whole hammock, or it 
Will bag in some parts, and the bagged ~ 
will be the first t o break, because of unequal 
strain on the meshes. Draw each kn~~ 
tight as the mesh is made, a.nd so secure it 
as the work proceeds. When one needleful 
of twine is used, join on the end of the ne~ 
needleful by a. knot, made 88 shown m 
Fig. 6, or what is known as a. becket. 
hitch. 

H ow to sling the Hammock.-A ~rdeo 
hammock is slung, by means of swtable 
attachments at head. and foot, between two 
trees in the ga.rden,or between two boughs of 
a large tree or to the supports of the roof or 
a verandah' or between two tripods (one at 
bead and the other at foot) secured by stout 
cords and t ent-pegs. The body of the h&m­
mock having been netted, we must n~ 
consider how we are to attach the nettmg 
to the ropes by whic~ it is. to be slung. 
Several methods of d01ng thts may be ~ 
gested :-(1) A ring of stout cord mar 
threaded in the rueshes at bead an4 f'!'lt, 
as shown in Fig. 8, and the ends ~f th1e rtDI 
spliced together to form whtlt sat~ors call & 

grummet. To this the supportmg. ro~ 
may be fastened. (2) A short stout p1ece at 
rope may be passed through the meshea 
head and foot, then turned t o form. an 
and spliced. A smaller eye ~ay 
spliced at the other end to recetve a 
or the end of a supporting rope. A 
of stout ash or oak stick may be lasbl 
the meshes at head a.nd foot of 11u9 

mock, and a stout rope tied . 
each corner to form a. support. Tbll 
spread out the hammoc!r, an_d 
perhaps, preferred by an. mva.hd 
~rson to the others herem 
The usual and most nnt•nvfWi 

howevet, of slinging a. ed 
means of attachments na.m 
head and loot, and made as 
Procure ._for each clew, 
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lengths of cord, a.bout the size of the stem 
of a clay pipe. Lay them all equally to­
gether to form a. b~nd1~1 and pr~pa.re to 
bind them, as shown .m I• IS: 9. Fus.t to.ke 
about 5 yards of nettmg-t,~me, a!ld t1e one 

• nd to a. nail or book dnven 10 a. post. 
~ext take the bundle of cords in the left 

~ band, and at a. spot 3~ in. to the l~ft of 
i the middle of t~e b~ndle, lay about 3 m. of 
: the netting-twtne m. among the cords, 
! holding i~ fir~ly ~·1th the thumb of ~he t left hand m th1s posttwn. Draw the tmne 
1 tight, and commence turning the bundle of 
' cords so a.s to wind the twine closely around 

I the bundle, as shown in Fi~. 9, for a dis­
tance uf 7 m. The first enel of the twine 

l 
will be held firmly under its coils · the 

· other enJ. must now be fastened oft'. hend 
the part of the bundle so wonnd into the 
form of an eye, as shown in Fi~. 10, with 
the free end of the whipping-twme to the 
1ight of the eye, as shown by the dotted 
lines. Pass the end through the eye, 
around the left side of the eye at the back, 
then through the eye again from the front, 

I and brin[? it down sharp in the crotch of the 
L eye. 'l'h1s will bring the two sides close 
I together at the bottom. Pass the end once 
I more throuf!h the eye from the front, aud 
l B.cdain pull it tight; then fasten otf by taking 
· a couple of turns around one of tts own 

coils m under the crotch of the eye, out of 
sight among the down-hanging cords. The 
cords-or nettles, as they are named-must 

' now be plaited, to assume the form shown 
in Fig. 12. 'fo do this, take the bundle by 
the eye firiDly in the left hand, nnd part the 
nettles ef}uaily in a transverse d irection, as 
shown in ~'ig. 11 , throwing eleven nctt.les 
over the back of the hand, and allowing 
eleven to hang in front. N ext take the out­
side one of each group (that is, one t o the 
left, a.nd the othP.r to the r ight), cross them 
both in the middle, as shown in the figure, 
and pull them down tight. Then proceed 
to cross all tlae others over these alternately, 
passing first one from the inside group over 
to the outside group, then one from the out­
side group over to the inside, until all the 
twenty have been made to change places. 
Next take the two outside ones of this 
twenty, cross them in the middle as at first, 

· and pass the remaining eighteen from side 
· to side alternately, pulling each down firmly 

with the right hand as they are crosseti 
over. From these, select two more to cross 
in the middle, and throw the remaining sLx­
teen across alternately as at first. Thus 
proceed with all the nettles, leaving two 
behind at each time, until all have been 

• worked in ; then tie the two remaining ones 
- together twice, and· the plaiting is complete. 

Each end of the nettle corcls should now be 
whipped with sailmaker's twine, to prevent 
the strands from fraying out. To do tbit~, 
take about a foot of sailmaker's twine in the 

. right hand, and the end of the nettle in the 
left hand. Lay one end of the twine up­
ward in among the strands a.t the end of 
~he nettle, and bring it down straight for an 

I
. Inch or so, then grip it there with the thumb 

of the left band. Take the other end of the 
twine, and lay it in downwards from tho top, 
and gii.p thi!S also with t.he thumb. Then 

; proceed to wind on the twine over -the end 1 
of t~e nettle, each coil close to ·the other, 
~n_til the loop of twine1 shown in Fig. 13, is 
wu &mall to admit ot being passed again 
over the end of the nettle. Then pull the 
end A down .,harp, and so. draw the loop 
U&bt around the end of the nettle, and cut. 
~all loose· ends close. 
~The nettles are secured to the hammock 
fll'l a becket hitch into one or two or more 

• 
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meshes, and the clews, whun thus attached 
and spread out, I!J'esent the appear~nce 
shown in Fig. 12. The head a.nd foot hnes 
of the hammock-that is, the ropes which are 
employed to suspend it- a.re run through the 
eyes of the clews, and tied with a. looped 
half-hitch, as shown in Fig. 14. When 
thus slung, the knot can be easily undone by 
pulling out the loop. Or it ma.y be fast ened 
by an anchor bend, as shown in Fig. 15. 
If the owner of the hammock wishes to 

strengthen the sides, this may be done by 
runnin~ a stout cord through the meshes, as 
shown m Fig. 8, and la.sbing eacb mesh to 
the cord with sailmaker's twine. The ham­
mock will be further strengthened if this 
cord is made to pass around the bead and 
foot as well, M then the bead and foot ~esbes 
will be relieved from strain. Experienced 
netters ma.y be frequently seen working 
without a mesh -stick, using the fingers of 
the left ba.nd to act M gauges to the size of 
the mesh ; but I advise the novice t~ make 
for himself . a. stick, and use that m pre­
ference. In conclusion, I may just add that, 
h aving learned how to mesh a. hammock, the 
workman may go on making other. nets, 
only viuyin" the size of ~ool.s and SlZe of 
twine to his

0

requirements. 

B RI CKL ~\YE RS' WOR.K. 
DY MUNIO. 

AltOBES (continued). 
THE ELLIPTIC . ARCH. 

• 

DRAW the springing line A B (Fig. 41), and 
divide it into three equal pa.l'ts at tho 
points c, D, then with the ra.dii c A, DD, and 
the centres o, D, describe the arcs A G, B F, 
making the chords A a and D F equal to o A 
and D B ; draw F D a.nd produce it to E, 
also draw G o, a.nd produce it to E, then 
with the radius E G and the centre E draw 
the arc G F, set off the depth of the arch n A, 
and from the centres c,,Dl a.nd E draw the 
outer arc; draw K 1 at n gnt angles to A B, 
and set off on each side of 11 half the thick­
ness of the key, and draw hnes radiating to 
E between the two curves; then divide the 
remainder of the outer cur·ve into equal 
spaces the size of the key, a.nd dra.w lines 
between the two curves, radiating to the 
centres from which the arch is struck; these 
divisions will be the moulds for the arch 
bricks. It will be evident that the intrados 
of the bricks in the lower part of the arch 
will be narrower tba.n those in the upper 
part, and this is sometimes objected to, 
and the whole of the joints a.re made t o 
radiate to the centre K., but when so done 
the labour of cutting is very much increru:;ed 
and the strength of the arch decreased ; 
when thus drawn, the soffit bevels may be 
taken in the same manner as t hose of the 
camber a.rch. 

THE ELLIPTIC GoTmo A:RoH. 
Draw the springing line AB (Fig. 42), 

and divide it into four equa.l parts, a.t 
c., D, E, then. with the radii o A, E B, o.nd from 
tne centres o and E, dra.w the curves A a, B H, 
making the chords A G a.nd B H equal to o A. 
and E B; draw D., perpendicular to .A. B, 
a.nd make D 11 eguaJ to the rise of the 
arch, then from the points H, F a.nd G, P, 
with a. radius equal to or longer than the 
springing · line, draw curves intersecting 
ea.ch oth er in the points I and n:, and 
from the points I and K, with the same 
raditis, draw the remo.inder .of the arch; 
set off the depth of the arch A L, and from 
the sa.me centres clia.w the o}lter CW'Ves ; 

• 
• 

• 

• 
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set off hnlf the width of key on each side of 
F :ar drawing lines rn.diating to the centres, 
divide the remainder of the outer curve 
into equa:l spaces the size of the key, and 
from these points draw lines betw~en the 
two curves radiating to the dtffer~nt 
centres. The same remarks as t? the s1ze 
of. th~ intra.dos. in the lower P<?rt1on of thD; 
elhpttc arch -ml! !\PPlY to tbts arch, ana_. 
sometimes the JOmts are all drawn t<r 
radiate to the centre D ; but when so drawn 
the soffit bevels in a portion of the a.rch arc 
very acute, and difficult to cut. 

SETTING. 
In setting plain arche~, the courses should 

be marked on the boaras of the centre, to 
keep the courses parallel with the lin~ of 
abutments, or the last course may be mder 
at one end than the other ; th~ c~u~es 
should ·be well bonded, and set w1th JOmts 
of one uniform thickness ; the bead or face 
of a.rch is set to a. l ine strung between the 
abutments, or a. line may be ~a.rked on the 
centre and the work set to 1t ; after one 
course' is closed, it should oe plastered over 
with a thin coat of mortar for the next 
course to rest on. . 

Rubbed and W\-Uged work is set wtth 
fine putty· the bricks a re dipped in the 
putty, whi~h must be mixed to a: propel' 
consistency, and as soon as suffic1ent ad­
heres, they are set; co.re must be used so as 
not to stain the face or sottit; any surplus 
putty which squeezes. ou.t o~ the joinb 1,n 
settin" must be left t1ll 1t st1ffens, when 1t 
can b~'cut off clean ; the faces of the bricks 
are set to a line stretched along. the wal~ 
and the joints must be set to radiate t? tbe 
cC'ntre, by having a cord fi~ed .to. a pm or 
nail at the centro from whtch 1t IS struck. 
When this is inconvenient, a templet to lay 
on the centre (Fig. 43) can be used ; the 
courses should also be marked on the centre, 
to p revent them gaining or losing. 

Cut or axed arches are not dipped ; the 
mortar is spread on the bricks by m eans of 
the trowel and they o.re set in a similar 
manner to ~uged arches ; sometimes Port­
land cement is mixed ,..,.ith the putty. 

Mouumo BRICKS. 

Cornices, stringfl, nncl other ornamental 
work are cut by the bricklayer ; the mould 
is marked on each side or edge of the bljck 
after it is squared and gn.ugcd, and the 
mould is cut : but if a. great number are to 
be cut, a box with open end is used, into 
which several bricks are fixed, and thf\ 
'vhole cut at one operation ; in cutting from 
one brick to nnothcr1 great ca.re must be 
used so as not to cnip tile edcres of the 
bricks; tlte chisel should be use~ as mucn 
as possible in the direction of the length of 
the brick. When a.rcbes are moulded, "if 
the bricks are cut before being reduced to 
the wedge shapet both beds of the brick 
will require cuttmg down, or the mould 
will uot fit ; when moulded, after being 
ma.de wedge-shaped, much ca.re must be 
exc;cised so as not to break the brick at 
the narrow encl. 

A great number of moulded bricks both 
for cornices and arches are now made by 
various mMufa.cturers, which are cut or 
moulded b efore being burnt, and th~se, 
when carefully set, . although not so per­
fectly accurate as .ho.ncl-cut bricks, make 
ve1-y good work i good setting is quite as 
important as gooo cutting. Figs. 44, ·15, o.nd 
46A represent some moulded bricks mado 
by Messrs. Lawrence & Son, of Braclmell, 
Berkshire, which uro moulded before being 
burnt. This firm also manufactures e~­
.cellent cutters and rubbers, which harden by 

• 

• 

• 

• • 

• 

• 

• 
• 

• 
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exposme to the weather, and, owing to the 
nnture of the clay, carry the same colour 
throu!Yhout. Many other firms manufacture 
moulded bricks. 

• 
• 
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Io.id across the strips. :As .soon ~ the tiles 
are laid up to the cross-p1ece, 1t ~\ll:lt be 
removed a.nd refixed, and another square of 

.. tiles laid, and so on till the centre of tl.ao 
.floor is completed. Cn.!'O must be taken m 

._ marking out for the straps,. that the borders r at each side are Cl{llal in wtdtb. 
After the centre portion is laid, take up 

• the strips, and refix them for the border, 
1 one tile width from the wall, and lay the 
r border all round . take up the strips, and 
; 1a.y the tile next t.be wall. levelling it from 
; the tilos already .laid. When the tiles are 
! sufficiently set, the whole of the joints must 

I 
be grouted aud run full of pure cement, 

_ mixed to 
1
a thidn coffnsi

1
stenc>;. Thef groh ut}

1
ng 

must be c eanc o t te sur. ace o t eta es 
before it set~ hard, or it will be impossible 
to get it otf after. Dry aawdust brushed 
over the sul'face is a good materi.il for clean­
ing off the cement. 'fhe surface of the tiles 
mu.'lt alw be kept clean while they are 

I being laid. 
The tile.<J should alv..ay~ be laid before 

~ the skirting boards :u·e fixed, to ;-;ave cutting 

Fig. 1. 

' . • • • 

FITTING AN ELLIPTIC CHUCK. 

-FITTING AN ELLIPTIC CHUCK. workn.ble appnratuH of vnriouH kind11. A 
BY JAMEs LUTUN. moment's com1idero.tion will Hhow why their 

· ~uccess is comparatively limit~. , 'l'lae fault 
THB Snr:Pr.ER FORM OF 0HUOK-DAOJ: PLATz- llt that tbef attack a d07.Cn d&Ktlnct trades1 FRONT PLATE-NOS& PLATE AND RING. each of winch demands npprcutic~hin nn<l 
THE elliptic, 01; oval, chuck

1 
as it is often lcnBthened practice to orumro succcAA. !'here 

called, adds materially to tue capabilities is httle hope of much practieal Kkill being 
of a lathe, but is, unfortunately, of sheer attained as long as amatcurR attempt to 
nece.ssity, an expensive al'ticle, costing from become hla.cksmiths, carpenterH, turncrK, 
£7 to £15, or even more according to the watchmakers, and so forth without a proper 
way in which it is made, the finish put upon ta·aining in any one of theao difficult handi­
it, and the maker's estimate of the wortli of crafts. If, indeed there must be allowed to 
his own na.me; and in respect of lathes and an amateur a littfo special freedom in tltir. 
their manifola appliances, a good name is way, I would suggest either metal or woo<.l 
decidedly better than precious ointment, as his material, but not both-plain and 
being generally, if not invariably\ a sua- ornamental turning in wood and ivory, with 
rantee of good workmanship. Hign pnces, some amount of caLinet or joinery work, to 
moreover\ permit the time to be spent Upon enable him to utilise his lathe productions ; 
work wh1ch is absolutely required for its or, M an altemo.tivo, metal-turning- filing, 
efficient construction. Humed work is scraping, engine- model mnkin~, and so 
alwa.ys bad, and it is such alone that can be forth, which will give him the skill rcc1uired 
cheaply produced. At the same time, prices for making o.nd mending any K<>rt of metal 
ought: not · now to rule ns _high as when work that may fnll· in his way_ I know a 
chipping and filing were the sole means of I few-very few-who mnke well, and use 
bringing the worlt into its in.tended foma. equa.JJy well, ornamental lathe appnratufl, 

0 

·-
• 

0 
A B c 

8 

Fig . 2. Fiu - 3. - 0 

---------------- -- ri r~. 11-. 
Flg. 1.- tack or Foundation Plate- A, Plan; B, Side Elevation. Fig. 2.-Th.e SUde with Nose cast on- A, Pla.n ; B, Side Elevation showing Noee cast on. Fig. 3.- Nose s~parate from Sllde. Fig. 4.-Steel Ban tor naae Plate- A. Edge; B, Flat Front ; c, Front drilled !or Screws. 

the tiles, and in an old house the skirting 
boards should be taken off while the tile• 
are being Jaid, and •·efixed after. 

When a tile require!f cutting, mark a line 
1\Crosg it1 and lay it on the sharp edge of a 
s~ne, w1th the mark over the edge, and 
~1ck . it ac~os.<; the line with a chisel, when 
1t Will ea.•nly break. When a. recess is to 
be fo~med for a m9:t, a ston~. wood, or iron 
marg~n must be laad round 1t and the tiles 
laid at the hot tom as already described · but 
it is a muc;h better method to keep the 
thresholcl of the door the thickness of the 
mat above the tiles, so that the door opens 
clear over it, as the recess forms a recep­
tacle for dust. 
· Ski•:tings, dados, and wall-linings are 
fixed tt;t tue ~me manner a.Ci flooring tiles, 
t~e 11tnps bemg nailed to the walls. The 
~lea are fixed with Keen's cement, except 
1DheC8.8es where the walls are liable to damp 
w n Portland cement should be used: 
'f!led floors should be covered 1 in. thick 
Wl~h dry. sawd.u.-st, to protect them from 
~t sta'!ls, dtrt, etc., till all is complete. 
'!'bat the mtroduction of tiles in entrances 
~ JlWIRageR frequently adds very consider-

l ly to the general effect is a truth on which 
llld not dwell here. · 

• 

With the appliances of modem machinery, 
much tedious labour is avoided, and the 
earlier stages of manufacture are greatly 
facilitated. If lathe appliances, indeed, 
were as marketable commodities as clocks 
and watches, there is no doubt they could 
be produced by machinery as easily as the 
Waltbam watches, and perhaps completely 
fitted in that way. But the sale i~ so com­
paratively limited that it woulcl not pay a 
maker to set up elaborate anti, therefore, 
costly machinery to make a few chucks, 
which can be made by hand in quite suffi­
cient number to meet the demand. Two or 
three lathe makers, moreover, have tried to 
bring ornamental lathe apparatus within 
the reach of amateurs of limited means, 
offering it, fa.irly well made, at prices far 
below that demanded by the leadin~ lathe 
makers ; but the result ha.9 not proved 
satisfactory; to makers or buyer~ a.s the sale 
is too limited to make it a profitable specu­
lation, and the desired accuracy of work­
manship is hardly thus attainable. 

The' natural re~:~ult is that amateurs find 
it expedient to become home manufaeturera. 
They have little difficulty in obtaining cast­
ings, and with file and scraper, and a little 
pl&.in turning, they Often succeed in making 

but they have bad Round tcclmical instruc­
tion to begin with, and these exceptions do 
w•t materially afl'ect my suggestion that the 
fewer trades an amateur takes up, the more 
satisfactury will be his work. 

J 11 detailing, however, the proce.'is of 
wnkiu!! ::u .. l fitting an elliptic chuck, I am 
oLiigcJ to }Jresumc a certain amount of 
flki ll in filing, scraping, o.nd turning metal. 
This, a;.,taiu , J)resuppo~;es a lathe o.nd slirle 
rel:lt, files, scraperx, punch, drills, screw 
tackle, and a scribing block ; o.nd a few 
otJler tools would be an ad vantage. A vice­
bench, hammers, and such-like are nlwayl:i 
at hand in any pla.ce that can be cnlled a 
workshop ; also squares, callipers, nnd com­
passes, as neccs!ia.ry tools of a metal-worker. 

A most useful appliunce-cJuite eRscntial · 
if much accurate work is to be done, apart 
from turning- is the surface plate, uut for a 
chance job, such as the ellilJtJc chuck1 it can 
be done without. We wil b('gin wath the 
chuck it.-;elf, and then pass on to the adjust­
able t·in~ which regulates and controls t hu 
action ol its slide. It is a~:; wtlll to explain 
that this chuck is mado in two fol'ms. In 
one it has a fixed nozzle screwed to the 
snme pitch as the nose of the mandrel, that 
the ordinary chuck may be attached. This 

• • 

• 

• 

• 

• 

• 

• 

•• 
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nozzle i.~ securely and [termancntly a ttached 
to the sliding plate, and when the latter i3 
in ·its central position, the nozzle forms, to 
all inteota and purpo . ..;c;s, a continuation of 
the mandrel. In m()re complete, but more 
experu~ive, chuck.CJ, this scre,ved nose-piece is 
attached to a circular di\'ision plate, and re­
volves on a. central pin riveted into the 
sliding plate. 'rhe di,·ision plD.te is either 
cut into co~ so a<~ to he held by a spring 
ratchet, or 1t is fitted to work with a tan­
gent scre"'· The former is, _J>erhaps, easier 
to make, but the latter ha.CJ, m a.U the high­
J>riced chucks, supplanted it. 

The several pa.tta of the simpler pattern 
will be a. ca.'$ting of the back plate, another 
of the front plate, a third of the nose-~iece, 
and, fourthly, a. casting of the ring. There 
will ha\·e to be provided two steel bars to 
he fitted on the base plate, and two screw 
lJlanks, which should be eventually cut 
with a. fine screw thread, as they are to be 
tapped into the lugs of the ring plate, and 
ought to be capa.ble of fine adjustment. The 
siz& will be, foe a 5 in. lathe, about 6 in. 
by 31 in., and the thickness i iu. when 
finished, which will be ·/-{in. in the rough. 
The boss which is to be bored and screwed 
o~. the mandrel will be lt in. in diameter, 
9r If in., according to the tsize of the man­
drel. nose. The several parts are given in 
~e drawing. Fig. 1 is tlie back or founda­
tion · plate ; Fig. 2, the slide ; Fig. 3, the 

'...u ... . nose ; Fig. 4, t1ie bars. Figs. 2 and 3 ma.y, 
~~ . · if preferred, be in a single castin~, if there 

ia to be no division · plate, and It will be 
easier, as a )irst attempt, to ma.k&'it thus, 
because all partAt can be faced in t:&e lathe, 

~ .... . ' 
• · thus saving'"IOUch difficult work with file 

'· .... and ~raper. ,.,IJ'Iae · solid·· noee-piece will 

• • • 

' 
• • • • 

·. ~itate chuc\ing,, and in· ))larining such 
work. it is alwa":·-well to consider this 
detait~Ind~d, it-: i.8' sometimes adviaable 
tO cast oo8s' on a piece of work solely 8.8 a 

_. means f holdin# it ·in the lathe, such boss 
being removed subseqnently. , . 

TWo slot& will be Iloticed ilL the drawing of · 
; ' . the back plate, which will file up to half an 

,-- . inck wide; two steel arms which grasp 
tke ring ~ork in t~ese sl_ots,. and are !JOOW'f?d 

. • to the slides ; theae will oe descnbed Ul 
· .. " . due. time. ·A,. ·I have suggested bnyjng' 

.. · · .castings, because they artS then 4 certain to 
· ' · be correctly proportioned,·and of nice fine 

metal, I may state that some ma.ker8 now 
fit the ba.ra onJ the back of the sliding 
plate, and, in tnat case, it will be found 
that the foundation pla~ is narrowest. 

. ., . 
. -
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A8 far as fitting , is concerned, one way is 
about as e&Bf, or as difficult, as the other, 
the several operations being similar. In 
botk it i.a a queation of accuracy in fi1ing, 
grMVing, and turning, and it will require 
the greatest patience and care if the result 
is to prove satislactory. r • 

. 'The base plate calls first for attention, 
· ·and the sooner it can be motmted on ita 

.,wn mandrel the better ; and on its ·own 
maadrel all the turning and fitting must be 

. dene, or it wiU fail in that perfect accuracy 
, which is so easential in this particular chuck. 

• 

. .. 

Examine the casting first of all. and if it is 
free, as ijt ought to be, from little excres­

. eences, ind of a nice, uniform surface, it 
may at once be mounted by mean.s of suit­
able clamps on the face plate of the Lathe, 
the boss ooin~ outwards. Il, on tria.l, it is 
found that th18 boss, after being accurately 
centred) still wobbles out of trutl; the cast­
ing is 10 "winding," and is, probably, use-
less. . 

In a good casting, this. plate should run 
; with very nearly absolute truth. abd will 

1ieed, at ~oat, a little cl~ning•oit with the 
• 

' . ·.... - . . 

• • - .. . 
• • • ,c 
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THE ART OF GRAiNING. 

file, in order to render it true eno~gh to 
bed closely upon the face pJate. If the 
latter is of a. bright surface-and lathe 
ma;kers see~ fond of putt~ng. that sort of 
finiSh upon 1t-the ca.stmg 1s liable to slip 
and it will be found a good plan to lay 
under it a sheet of coarse brown paper. 
~is gives a little ~p without interfering 
With the accuracy of the surface. A rub of 
chalk will serve the same purpose. In my 
own lathe, which had a. very smooth JOin. 
face plate, I went over the surfac.e with a 
shafl>·pointed tool, just cutting deep enough 
to gl\'e it a grain, and I have never had 
cause to regret it. The clips used to secure 
th~ work must be placed round the edge in 
order to get at the greater part of the sur­
face with the turning tool ; but after all has 
l;,r;en so turned that can be reached, and the 
bos.o; turned. bored, and screwed, a pair of 
clamps can be fitted through the slots, and 

· then, after these have been tightened up­
but on no account before- the others can 
be removed, and the turning carried out to 
the edge of the plate. The tool used should 
be either a round-nose or a point too~ the 
former having an elliptical end so as to 
approach somewhat to a point, and the 
angle of edge 80". With thiS angle it may, 
and ought, to have a lharp edge, and, to 
preserve it, it is a good plan to file a bevel 
to the brass plate before allowing the tool 
to work. It Will thus begin .in clear metal. 
and at once get somewhat below ·the h'ard 
roa~h surface of the casting. A slow 
mot10n must be used a.nd light cuts taken. 
Remember always that a tool of acute angle 
of cutting edge-under 70°-is almoat cer­
tain to catch in if used upon brass or gun­
metal, but it is not good practice by any 
means to use a tool that hu blunted upon 
iron for the purpose of cuttin!;·· or even 
roughing-do\vn, brass. Use well-sharpened 
too!s always, ground to tbe-a.nglet. whic~ ex­
penence has proved to· be the oest angle 
for the materi&l, and metal turning \vill be 
found quite as pleasa.nt1 and interesting as 
ornamental work in ivorr. · 

Before taking a finishing cut with a well­
sha.rvened and "Oil-stoned edge of 85° to 90°, 
the 'hole is to be bored f6>r the Jathe man­
drel nose. Face the boss, but its cylindrical 
side can remain for awhile. Il this boss 
has not been cored out by the founder, it 
will have to be drilled and the hole sub­
sequently enlarged. With the sharp angle 
of a graver, or point too~ make a central 
shallow hole to take a. drill point, taking 
care it is a conical depression without a 
little bit of metal in the centre, as will 
happen if care is not taken to cut it clea.n 
to the bottom. 

• • • 
, f ! 

• 

• 
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~t is not, afte~ an, a. very ~cult job, yet ii 
lS one. that mar_ very qwckly be spoilt bJ 
undue haste. · The hole should, at this 
point, be still left a shade smaller than it ia 
e':entually t<? be, as a loosely fitted screw 
will be detnmental to the working of the 
chuck. 

THE A.RT OF GRA.I:SING. 
BY A LONDOS DECORATOR. 

Us.eFUL )!Eraons oF Gunmm AND · 
FL~ISHING Caup FunYITURE. 

WITH a view to aroid any feeling of dry 
monotony which the continuance of a eet of 
papers of a. purely instructive and theo­
retical nature might result in to the general 
reader of WoRK, I purpose to \'ag these 
lessons by . occasional chapters d.ealing not 1 

so much With the art and technical aspect 
of graining as with the practical and every­
day purposes to which the instructioD.B can 
be applied. In due course, a consideration 
of the decorative application of these imita­
t ions may J urnish herein some matter of 
interest and, I hope, guidance to oj)U&tive 
.painters and graioers especially. For the. 
present, however, we will content ourselves 
with putting into . practice some of .the 
knowledge and skill which the studeut 
should have now acquired from thia series. 

Tk furni ture of tM lwme, be it ever ., 
common and plam, is a topic ~t every 
reader can be interested .in; and amoogst 

. such a. large community of wood-'!forkem-.u 
our magazine circulates, the subject of tt.a 
ch.u:Lp, durable, and efftctive finillt, will J.>I'O­
vide a welcome paper for many .. N~­
sta.ndinno, it may be remarked, with penilct 
truth, t~t the leaf!ler who, fror.p a preced

1 
a.: 

ing lesson, can gram a. door ~ sure 1,1111 

able to grain a. wardrobe, there IS much~­
forma.tiott that can with advantage .be _... 
dered soch an o~e upon the above ilfi~ 
tive conditions of met~od a'!d ~~ 
which, to thefwage-ea.t'Dlllg ""'rker, 1nJIIIU 

make all the difference between 
loss in graining cheaply-mad~ fanlitu•~ 

In graining bedroom furnstu,.._the 
of cheap 1uitu of which are so 
may here consider, in the first place, "'tobal..; .. 
the most suitable colour_ ~jd aspect 
them. The most favoureu ~~oe 
all things connected with .the eepw'£ aJIU'"J 
ment is, at the present ?me, .~t1o ness and "sweet cleanliness, if 
term it. · This is as it shonld :b4; fo~ 
ever much there may ~ to aduure •:, ill 
"good old times," the d1sap~De& . 
massive and cumbersome teada ~ 
chests of drawers, with ~he 
"dust-harbouring~ bang~ngs and 

- A twist or other drill is now to be cen­
tered on the back poppet, with its end in 
the oouical recess a small spanner being 
used to prevent it from turning, and this is 
t o be carefully fed into the hole by mea~s 
of the back poppet centre screw. Another 
way is to place a flat drill in the slide-rest, 
but I prefer to start a. true hole first of all 
of, say, *in. diameter, and then to enlarge 
it with· a slide-rest drill. A half-round en­
~neer's bit will either clear out a. cored hole, 
if an entrance is given by turnin~ a. quarter 
of an inch first of au to fit it ; or, 10 a. ~mi!ar 
war, it may be used to follow the drill, 
wh1ch will somewhat relieve its work. But 
we are obliged to consider here the ca.p~r 
bilitiea of the lathe, which may not be 
fitted with back · gtm,j, in which case, the 
easiest mode is to drill and follolf up very 
gradually with a Lar~er tool, leavin~ tlie final 
cut for an inaid,e sliae-rest too], With which 
to make the hole and paralleL 

of fifty years ago, can acar~ly be 
over-that is, fro~ the samtap ~~.: 

. il'essiv..e point of VIew. Ho~ ar · 
cbS.nnoe for the better or for worse, PI 
mite 

0
of bedroom furniture can 1?0~ .. 

chased for the price o! a.bo!lt a llDF 
of the past generation, J8 a .. -­
political economy tha.t does 
cern us. We will ta.b these LLUP~ 
find them, and assuming ~:a 
vidual reader, haV'e ,Pore . tJut 
room set "in the white ~-VJA, our 
plain deal or pine-I will end:~. 
you in making them aJJPe&! • 
little homestead a.od &hi adJ 
" better ha.Jt• 

Under this ca~~1.tr18rel~~~" fulness we bave. u 
·of ligh~ "maiideD1 ~ 011~ 
pitch-,PlDe, 
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light oak is, without doubt, the most 
popular of the list, and a.s imitations of oak 
have been thor.oughly explored herein, we 
will apply ourselves to the "getting up" of 
the furniture. 

TM prepa·ration offurnitttre f or (J1'aining 
upon may be considered from the various 
aspects of cost, durability, and excellence of 
finish. These we will return to farther on. 
Our present purpose shall be t o make a 
good permanent job without stinting our 
time or the cost of a little material. Ready· 
made furniture which is essentially cheap 
can scarcely be finely finished in the wood, 
so we commence by glass-'{>a.pering the work 
down, where required, Wltli No. 11}, then, 
after dusting it well over, we coat the knots 
with "~atent knotting," and stand aside to 
dry whtlst we prepare our first or priming 
coat. This is oest made with white lead­
say, 4 lbs. ; patent driers, ~ lb. ; red lead, 
; lb. · Beat up in linseed oil nod turpentine, 
m parts three to one respectively, until our 
paint is of thin workin~ consistency. This 
makes a hard-drying pamt of an oily nature 
to stop the suction of the new. wood. Our 
second coat iR made with white lead and 
driers of similar t>roportions and a. little 
more "turps." This is, however, first tinted 
a decided light buff with ochre in oil, and 
strained before being used ; and our furni· 
ture must also be again papered down and 
all holes putticd up before the second coa.t. 
ing is spread. It is advisable to make our 
second coating a. little darker than the de­
sired tint of ground for graining upon. 
After standing a· do.y, and without further 
g lass·papering, we may spread the third 
and grounding coat. This should be made 
as before, but with equal parts of oil and 
tuqJs, to gi vo a hnrc:l and faidy glossy sur· 
face for the combing and figurmg. The 

' furniture is now rend,y for oil-graining, over­
graining, and varnishmg. Thu colonr being 
made With raw umber in oil, according to 
earlier lessons, each article of furniture is 
barely rubbed in nnd then combed. In 
worktng the usual "turned" table· legs, it is 
best to Atipple them with 0. ury duster Or 
tool, and comb only the plainest portions of 
such surfaces. Care must be tn.ken to main­
tain the prop<'r direction of the grain, a.nd

1 
M when working a. door tho panels ana 
drawer-fronts only should be figured, and 
the surrounding portions finished with 
varieties of plain combing. When dry, we 
may overgraiu the figure and further im· 
prove the plain p:nt.'i with a shading of 
different natural depths and stronger con· 
trasts according to personal fancy. The 
top of tb.e wash·b nnd stand is better finished 
With an easy imitation of marble, called 

· U.'luallf"" black and white." Instead of, 
therefore, painting this portion twice with 
buff, we use white paint ; and after the 
graining is fin.ished 'Ye aga.i~ coat. it care· 
fully wtth qu1ck-drymg whtte po.mtl and 
with a black crayon, nr fine penci and 
black, put in the veins, and then blend 
them ~lightly whilst the white is wet. The 
furniture should, finallv, have one or two 
coats of ''hard-drying 1' or " church oak" 
varnish, as ordinary oak or copal may not, 
and noes not usually, harden sufficiently for 
much handl ing. The "marbled" top should 
be varnished with two or tbree coats of 
"~bite hard" Bath varnish, and the articles 
wtll then last, with ordinary care, a lifetime. 
The 'vn.!Jh · hand stand, which rum ally gets 
tbe mr.~St wear, will need a periodical touch· 
up and re-varnishing ; and, especially with 
re~ to the top, be it remembered that an 
occaa1onal coat or two of varnish will save 
the trouble of repainting many times over. 

• 
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TBE ART OF GRAINING. 

The !]raining of furniture in maple, 8atin· 
wood, and pitch·pint!, etc., will appear to 
most advantage when used on better·ma.de 
woodwork than thnt of the ordinary fa.c· 
tory articles. They should be '{>repnred and 
"brought on" in white lend pn.mt, if a. good 
job , is d esired, in the same manner ns I 
have described for oak, and the lessons in 
my succ~eding papers upon imitating these 
woods mU form a useful sequence to this 
resume. Most of these woods are usually 
grained in distemper, and to get R.n effec­
tive display, larger spaces and portions are 
necessary ; whereas with oak, no matter 
how small the work, the fuiure ca.n be 
pleasingly ndapted thereto. Some of the 
prettiest bedroom 1uite6 I remember seeing 
were at a City house, t en or more years ago. 
Thay were ma.de-or·veneered I suppose­
in maple and satin.wood, and were partly 
polished before being turned over to a.n 
artist. This art-worker embellished the 
articles with ornament in semi - natural · 
colours of the Adams type of design but 
with all the charm and elegance of L;uis 
XIV. decorative work. 'l'he predominant 
tone of the painted ornament was blue, and 
this served to heighten, by contrast, the 
richness of the golden - coloured woods. 
This work wns finally polished, over paint­
ing as welL 

American toalnut and pitch.pine are two 
varieties of wood that have become very 
popular for bedroom furniture during the 
last few years. Some effective suites of 
these two woods combined have recently 
attracted some notice. The pnnels were 
walnut, with inlay of lighter wood, and the 
framing portions were of . the IJitc~l·P!ne. 
Any reader who has the sklll, and wtth 1t a 
well·m:ule suite of such goods, is recom· 
mended to try this imitation. Mnple corn· 
bined with American walnut I havo also 
used to decided advantage and satisfaction{ 
but in such a case, with light pnnclM a.nc 
\valnut framework. Such ornate treat· 
monts of bedroom furniture would, of 
course, be entire!y misa.pplied to tho com· 
mon goods first alluded to; but in the face 
of a present and growing tendency to make 
the bedroom a pleasant private sanctum ns 
well as the sleeping room, their appearance 
is one sure to meet with much favour. 

The imit-ation of mahogany, rosewood, 
and other hard and costly woods, is very 
seldom required or advlliable with bedruom 
furniture. The comparative che.apness of 
real American walnut lias been the main 
reason for its use in sleeping apartment.q, 
nnd chiefly accounts for its increasing popu· 
la.rity, notwithstanding the current ' 'rage " 
for light painted and enamelled work. What 
is acceptable in the real polished wood re· 
specting the walnut is sca.rcely so of its imi· 
ta.tions, for one reason especially: d[u·k· 
gt:ained woods are very prone to show white 

·wherever t~ey got a knock, and the ordinnry 
copal varmsh never appears to so ·much 
advantage upon dark woods as upon light 
ones-loss of gloss and "bloom n is much 
more rearlily apparent upon the former sut·· 
faces. Where there iR much "wear and 
tear," light wood imitations arc, therefore, 
undoubtedly the best for bcd1·oom furni· 
ture. It is possible, nevertheless, to a.voirl 
the disadvantage of dark woods showing 
when k.nocked or rubbed by gmining the 
imitation directly upon the natural wood's 
colours. 'fhis is a. treatment capable of 
givin~ most excellent and woody effect.q, 
combmed with extreme durability, when 
the time and cost is no great object. To 
this process I will return in a future pnper. 

The clteapest modts of tyreparing ancl 

• 

• I • J 

graini11!} furniture will prove a matter or. 
some furt)ter useful instruction herein, ancl 
'rill onablo tho poorer worker to get the. • 
best show and wear at the 14Willl08t COlt, 
and will nlso explain how such nrticlea are 
grained "whole~ale " for the large and cheap 
makers. 

A distemper "grounding" paint is made 
with well·washod whiting and strong '{>ateot 
or best glue size, and this is subst1tuted 
for the previous coats of white lead paint. 
Common and the cheapest whiting will 
suffice, but if such is at all gritty, we must 
strain it through a. ha.ir·sieve. A few . 
pounds of whiting are broken up into suffi­
cient only of water to slacken it. The 
sta.iner is now added in the form of clleap • 
p_owdered pigments - ochre, umber, ana 
Venotia.n red-nrcording to desired ground 
colour. These stainers can be purchased at 
about one penny per pound; and, as the' 
whiting is usually retailed at not more 
than o. bnlfpenny per pound, the most ex­
pensive ingredient is, therefore, the glue or 
patent size. The latter being the most 
com•enient, we take about the same quan­
tity as we have whiting, and having melted 
it, with a. very little water, over a. fire, we 
stir it into the stained whiting. The worker 
must here remember that the distemper 
ground will dry much lighter, but that the 
ordinary b:ml·drying varnish will also re. 
store much yellowne&J of colour. 

u~ua.lly, without knotting or glnss·pa.yer­
ing, the goods a.re simply dusted and g1veo 
o. good coating of the bot distemper pnint. 
When thorou~hly dry, a. second coat is 
spread, and this t;;i ves a solid and hard 
ground fat· the gmming colour. If the dis­
temper is free from grit and has been well · 
spread, it id uot neccssnry or advisable to 
glass·paper the ch eapest goods. F or grnin­
ing, we take a. little fine umber, ground in , 
beer-or such pi~mcnts as we linow will 
best suit our im1tntion- and dilute it to 
working consistency with weak beer. Witb 
a large sash tool we rub over the different 
portions, and by streaking it with a dust- . 
mg brush and then using :guttn.·percha. or 
indiarubbcr combs, wo got tho varieties of 
pin. Now with a piece of wnsh·leather 
mstea.d of rag we quickly wipe out t he 
lights, or figure, before the graining colour 
dries, nod finish each panel or division right 
off. The roughest gOods are then coated 
wit.h the cheapest r&~in varnish. In order 
to obtain a SUJ.>Crior finish to tllis quick .. 
process, the art1cles rpa.y be given a thin 
coat of japan gold·size and turps in equal 
portions. The overgrn.ining by the u sunl 
distemper process is then done, and a finhl 
good coat of varnish will make a fa.ir and 
durable finish to a. cheap imitation. 

When graining dark woods after this 
method, ouo coat of the distemper ground 
will suffice to cover up the wood, but it is a 
good plan to give a. second coat of strong 
dr~l).r si~n only, which will enable us to work 
ciLhnr oil.graining colour or wl1ter·colour 
u~11 it. with much more facility and effect. 

In gmining with oil.colour upon these 
cli~temper ~rounds! it need scarcely be 
pointed ouL that t tore i!'4 no necessity to 
''bind down " beiore over-graining, ns is re. 
quired upon water graining. The strong 
size used with the ground, or in the after­
sizing, eH'cctua.lly prevents the varnish from ' 
blackening and discolouring the whitiog 
contained therein. F or a good class of • 
grained furnitu re we may get the surrace 
up in stron~ size and whiti.ng, then· '!ell 
glass·pnper tt down, coat wtth clear 81Z8, 
and gtve one coat of white lead paint. For 
mnple this is by far the best plan, and. · 

• 
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murh of the cheap plain-painted and ena­
melled furniture is also so treated. 

flctlmt l ·llottin,q compo.~itiot& or 'l.'arnish 
is sometimes used as n fir:st coating, then a. 
co.'\t of t'ize ,-nu effectually stop the suction 
of ne\v wood. The "knotting," ns it is 
usually termeti, will alone make a~ and 
rich stain for denl wood, and one whid1 can 
he either polished or varnished upon almost 
immedi:lteh·. 

Lest there l"~e any doubt in the mind of 
t.be work~r M to the dumbility of imitations 
gmined upon size colour, I nmy ndd .that 
for tht! usual wear of bedroom fumtture 
suc.-h work will last nny reasonable length 
of time. To summarise the 1,ro1 and rons 
of the two preparatory methods, oil-paint t•. 
di:$temper, we have the grenter durability, 
ar<'llmpnnied with extra co:Jt of time and 
materitll nnd the ·objectionable smell of the 
former, M against the cheapness nnd quick­
ne~. with less weari of the latter, while the 
nbsenre of the sme 1 of paint compensates 
for the dustier and dirtier manipulation of 
size lllld " ·biting colours. · 

KlaTS'S STAR-DISCS FOR SEWBG 
MACHINES: 

BEING IMPROVEMENTS IN 'TINDING MA· 
CHI~ERY FOR SII.K, CO'ITOX, THREAD, 
.-L'\D WOOL. \ 

BY JOHN CHARLES IU.NG. 

IN introducin~ something new-applicable to 
textile or se\nng machines- the m>entor, if 
wise, first ascertains if there is a. demand 
for it. or can be created with commercial 
ad>antnge. That this has been done will 
be obvious when the abo>e-named in>ention 
is e."\:plnined, and the improvements demon­
stmted. To sho\V that a. demnnd-in rela­
tion to the winding and unwinding of spun­
silk, c.-otton, thread, or wool-is, and has 
Ion~ been, urged by users and merchants, 
we ~will take a rnpid retrospecti>e glance 
for a half-century: when the tailor and 
seamstress bought their silk retail by the 
"gkein ~· at twopence; their cotton by the 
ball at a. penny ; their thread by the "knot" 
at a penny. The boot closers their skein 
of thread called "barber's twist" for a 
penny, and fin..~ thread-grey or yellow­
called closing finx: for a penny, or three­
penc.-e, and the wool or worsted by the 
"hnuk," etc. In all these •arious forms of 
putting:-up this SP!lll material, there was no 
complrunt of str-~ pressure, or "kink," 
affecting the material _ 

The advent of the sewin~ machine. now 
a requisite in e;ery house.nold nearly all 
OYer the cirilised world, created new re­
quirements for feeding the machine. The 
" reel" w.ns introduced ; this grnft on to the 
sewing machine required regulating in its 
unwinding, and a. . 41brake" was put on the 
reel. for tba~ p~e. This was found to 
stmm the silk: or thread too mucht causinu 
an une'"en stitch ; then the " bm~e" ~ 
pnt on the thread, and the reel allowed free 
play in unwinding. '£his acted ; yet withal 
there arose complaints aqainst the silk 
and thread used on the sem~ machine · it 
did not ~;eld the "pearl" stitc~ual' to 
hand work, and the evil wn:s ju 

1 

to be 
in the ree~ The best tailors of ruis and 
London, an.d sen~s~es at hi~;h-class work, 
were supplied 'nth s1lk thread, etc.. wound 
on rord~ of >nrious shapes called "~on n 

l'ilk, or thread ; and abOut fi>e yenrs ago a 
form of card rolled "Pln.stTon n '\"&s intro­
duced ; bt~t thi~. besides be~ng unsuited 
for use dtrect mth the seWUlg machine, 

• 

"kinked " the material by being wound over 
the ed~e of the card in successive layers. 
The obJectionable reel still at present holds 
it.s place, with its admitted evils. This 
year a. gentleman, who combines the philo­
sopher and the mechauician in his mental 
attributes, was thinking of the best plan of 
winding spun-silk, and had his attention 
dro. wn to the camels being loaded at Scutari 

No. L 

No. 3. 

• 

No. to. 
Keats's Star-Discs for Sewing MachJnes. No. L­

For Silk or Fine Cotton. No. 3.- For Larce 
Thread or Fine Wonted. No. to- For WooL 
The above D1agram.s are reproduced ·on & 
scale Of two-tb1rds actual we. 

for their jonrney with spools of silk for 
Teheran, and on inquiry found they had to 
cant75 per cent. of wood for 25 per cent. 
of silk ; and the weight, and . baa pack­
saddles, caused a. loss of · 10 per cent. of 
camels on the jonrney. ',He set himself the 
~ of in~ring into the complaints of 
se~-machme wor~ ~d also to 
dimimsh the load of ·woOd nsed in th& 
export· of spnn..&lk' an'd thread. 

In investigatin& the silk worked from 
• 

• 

• 

reels he found that it was not ronod silk'. 
but squa'l't', consequent upon a demand of 
users for hi~bly-finisbed silk and thread. 
To effect th1s, the strain put on the silk 
or thread in windin~ sometimes reduced its 
tensile strength one-.nalf ; and the effect of 
win9ing silk or thread tight upon a hard · 
wood cylinder, between two end discs form­
ing the reel, was that packed side by sid~ 
and layer upon layer, the silk or thread was 
converted from ronnd to square-this is 
easily felt by the fingers. In the action of 
passing through the needle eye, and tbrongh 
the stuff being sewn, the square edges l)e.. 
come abmided, and a "pearl" stitch-so 
mnch sought for by good workei-s-eannot 
be got. To obviate these evils1 Mr. Keats 
invent~d star-discs of card of such forms as 
would readily receive either silk, cotton, 
thread, or wool direct from bobbins or the 
cc twjster's frame .; " and in the transfer, not 
to injure the spun silk or thread by strain, 
pressure, or kinks, as with reels ·or 
plastrons. · 

The star-discs are made of card with five, 
seven, nine, or eleven points (even numbers 
would not work) to receive the spun silk of 
the finest ·sort or the largest wool. Of these. 
the discs with eleven, seven; and five points 
are shown in the accompanying illustration. 
The radiation is in tangenti.8.1 curves, so 
formed that the .lay of the silk, etc., starting 
at the inner interstice of the st~rr-rings. is 
wound not round the star-disc direct, bu~ 
in and out on the star-points till the out­
side edge of the disc is reached. The ma­
chinery which carries the twelve star..discs 
at once has a rocking action, which allows 
the lay of the silk to enter in and out each 
side of the star points with regularity and 
automatic precision. 

In its use on the sewing machine, it 
requires no brake ; the draft, it will be seen, 
is not from the periphery as in reels, but 
nearly central 

For wool working and hand-embroidery. 
se>eral star-discs mny hang from a wrist­
hook without any mcon>enience to the 
worker. The fact that .si.~ty millions of 
plastrons were sold in France in 18S8, is 
a. marked protest against the reel, and an 
encouragement to the i nventor of the star­
discs and winding machinery; which, with 
other new inventions of his~ obtained the 
Grand Prize at this year's Paris Exposition. 
The demand for absolute quantities of sil~ 
lineD, and cotton threads on the Cl Keats 
Cards , i'i now met by a further improved 
machine, which measures ·off any· requisite 
length desired ; and, on the length being 
detennine<!, the thread is cut off automatic­
ally, ens~g absolute quantities-from I() 
to 500 ~s-so that a ~r dress-mnker 
in buying her "peun'orth of silk or linen 
thread kitows exactly what length sbo gets 
to a. certainty never before arri'"ed at. U 
may not be miinteresting to know tba~ 
Mr. J"ohn Keats is grandson to the brother 
of the poet Keats's father. 

• • 

DESIGN FOR A. BR!.CAET. Tii FRET· 
lfORK. 

BY E. BO~~LY Sl'En"E. 

• 

To produce a pattern for .amateur lre~ 
cutters, on which they mi~bt try thea.r 
'prentice hand, is all that has been at­
tempteO. here. Whether satisfactory as a 
pleasing design, or ~<>a.rded as a mere 
Jumble of heterog_eneous det.'lils, 
little. bnt if one w11o is anxious to 
mechanism of the craft wishes for a su~ 

• .. 
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DESIGN FOR A BRACKET IN FRETWORK. 

A 

• 

A.. This pn.rt to be t.raced 
singly ror Bearer of 
Shelf a.ncl doubly, aa 
shown, and in reverse 
for Back below Shelf. 

B. This part 
to be traced 
as shown 
here, and in 
reverse for 
Back above 
Shelf. 

• • 

.l Dtmp ror Bracket 1ll Fretwork, meuurlD~ 18 tD. by lti 1ll., drawn upread y ror WORK by B. Bonney Steyne. 
• • 
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thnt shnll tc~t hi~ rcsonrrcs, this mn.y serve 
h is purpose and try hi:\ pnticnce, for even 
the worst bngbear of rnw wOI"kCt'R has been 
introduced iu one part of the ornament­
a quantity of straight lines cnt in true 
pnm.llels. In kindncSli to the operator, this 
has been pla.ccd where the shadow of the 
~hclf will preYent the close exnmina.tion of 
his attempt. 'l'o utilise the idoo., first make 
a replica of the printed pattern. Tnke a 
piece of tmcing-pn.per, a. bout l G in. square, 
fold it accurately m the centre, plnce the 
page where the design is printed on a 
board, with the cre.'\."e of the pattern 
-ex:wti.Y over the left-hand upright ed~ ; 
t rnce the A portion, nml then removing the 
l'a.per, trncc the B part, so tha.t the line a.t 
the bottom of the pa.gc touches the crcn.<(e in 
the trncin~-pnpcrt mul the line, no\v upright 
at the right-hnn<t edgc1 touches the hne nt 
the top of the A, prcv10u~ly traced. Then 
removmg the ll.'\per, double it ngain, and 
complete the pattern by tra.cing the portion 
alrc.'\rly umwn. This process will yield the 
<:omplete pnttcm of the main portion of the 
bracket, n.'i it is intended to be usccl. Of 
<'OUrse1 it is quite open to employ only the 
A porttOn, and ha\'e no fretwork above the 
$helf, if that way i~ preferred. 

}i"or wood, choose a pio<~o of mnhogany. 
wa.lnut, or similnr wood, nbout 1~n in. thick1 Qr n piece of the three·})ly wood sol<t 
s pecin.lly for fret-cutting ; work with a. 
~ o. 1 saw. \Yhen the cutting is done, re­
move the pattern by paslling a wet sponge 
<J\'Cr the surfnce and peeling off the paper. 
To M·oid warpin~, see that the hnck t'f the 
wood is nlso motRtencd at the 1'.'\mc time. 
\Yhen quite dry, soma hour:J after, take a 

lHece of coat~o glnsH-pnper, wmp it o,·er a 
evel piece of cork or wood, nnd rub down 

the surfnce, finishing with a very tine piece. 
The brn.ckot support for the shelf Rhoulcl be 
e ither a. cluplic.'\to of A, but with a.hout 2 in. 
of the irregular trelli~-work cut olt' nnd 
replace(l by o. plain border of wood, or cl~;e 
3. Rimplo L-sh:nped piece of wood. 'l'hc 
~helf mny be entirely o.t the discretion of 
the worker. Whether the finish be polish 
:-;tnin or gi lded with gold bron:~e is purely 
n. matter of tn.stc. 

• 
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• • • Po.lrrtiNI, llll'lllNfitdllrtr.t, Ollrl dro1rr• 9Mtero1Ty m·• re­
'l'lfucd IA1 ~<tntl J•m•Jo:o:lHm, bllf.t, ,tc., '" thdr l'fii'Cial i· 
litl Ill tool•, maclt~Mry, Olld 1CIIrbhOJI nJ•Ioi.inrtc" in the 
F.diior of ll't1111\ jtJr 11oli~ i" "ONr f1111tle to t:ood 
Thl~tgs." H i• 1lcsirnbU tlull lfl'cintcHr #1011&•l l~e ttl&t 
for uumfMiioJt ""tlttM-bt'] Ill nU c:n.w10htn tllu 011~ be 
1l01v t!'ltholll inct~tt~Jtie~e«. SJlf!t;llttan• tllu ractiwd 
•vill be rmrntd ni the tnrllm OJ'JICirtlmlty. It "''"' be 
t«n•lf'l':ftOOtl that t rerylhi"!l 11'hitll. fl Jtntlt-ed, (I noti«d 
- iu mtrit• o11ly, aH.t lhul, o.t H u in the potrcr of OllJ 
one tl'ho ho• n V~<e/ttl orlic:U fnr IG.Ie to ol•laill menUun 
0/ « (n thl• 1lt.pnrl111enl of WORK without chttrge, lite 
notlcu pi reil 2)(1rt..rl.-e 111. tto 11/U// of the ttntltre of adffr­
U.ument•. 

66.- ANDBitKON's I> ATP.NT Ex1• AN tu Nil 
CENTJUHllT. 

I HAYB 1'\.-ceivcd from 1\Ir. Robert .T. Anderson 
Engineer, 3, IJouiton Road, Seucombe, ono of hi~ 
11ew J'utcnt Expanding Centre-uite, of which an 
illusLt-:ttion on n. small scnle is givon in Fig. 1, 
and ~ et me My at once, before procooding to 
.<fcacnbo t.he tool itself and the principle on 

c . 
Fig. 1.-Anderaen'a Patent Expo.nding Oentre-blt. 

which .. jt, j" mauo, thnt I umlerst:md from .Mr. 
Anrlea·eon thnt he hntt decided to mnke them in 
~hrce ai1.es, n~cly, :r~~ in., i~T in ., nnd 1 in., 
~~d of ~ tn .,_-} m., and 1 in., as he had 
Or1gannlly dotenln.nro, anu that the centre-bits 

• 

at the eh~ca nnmed will be eold at la. 6<l, 2s., 
and 3s. •·cel>odively. Now the first thing to be 
Mid of thoso bits is that each will cut n hole 
doublo ita size, and any hole intermedin to between 
the two extremes of the size of the bit and twice its 
size ; thn.t n -h in. bit will cut nny hole from -h in. 
up to t in. ; the h in. bit, any hole from -h in. 
to It in.; and the 1 in. bit, any hole between 
1 in. and 2 in. Thus the work-man who owns 
thcso three sizes would be nble to bore any aizod 
hole whn.tovor between -ft in. and 2 in., o. groat 
ad\'antage when it is remembered that there are 
only three eizes tWI.de uhder -h in., namely, tin., 
y3~ in., and ! in., at all e\'ents, to the best of 
my l.lelicf nna know lodge, seeing that t.he~o three 
sizes are the smallest that I have in my own set. 
Again, looking at the price lists, I notice that 
best black centre-bits are quoted o.t 4d. each tip to 
fin., which \vould include tbo sizes I have just 
nnmed, nnd thence to 2 in. t he1·e being nbout 
eighteen sizes, Gedge & Douglas's PaLtem Au~er 
Bits nnd J onnings' Pattern Auger Bits rangmg 
from t in. to 1} in. in seventeen siz<'ll. Thus by 
t.he purchase of Andcrson's Expanding B its as 
nnmcd, and tho three ver y small sizes below -h 
in., n workmnn not only a.wcs monoy, but he hns 
a fewer unmhcr, and, therefore, less weight of 
tools to hnmlle when he r equires them, and . cnn 
do more with them thnn be possibly could with 
b its of tho ordinnry sot eizee, as he can cut any 
size whntover intormedinto to RDY two of the sot 
sizes. The principloe of tho expansion will ue 
seen from tho illustmtion. Thus to an ordinary 
-l-u in. centre-bit, a side-piece ia attached by 
means of o. screw entering the bit at A. Another 
ecrtJw enters the bit at B, passing through n slot 
in the mo\'o.ule piece, thus restraining ita motion 
outwnrds to tho length of the slot. T he IU'1D 
may be reguln.tod in its outward movement by 
the milled ecrow bend c, which is the bend of a 
screw pnBSinl?' through the bit. In sotting these 
OXlJ:tnding bate, nothing more is neC0881lry than 
to move · tho milled headed rcgnlating screw ne 
far na may bo required. The notched mushroom­
headed ecrowe do not require touching at all, the 
one at Jt near the point being close enough 
down to the plate to prevent any chatter, and yet 
near enough to allow the movable cuttor to slide. 
" •hen commencing to bore, directly the little 
sido ulndo takes tho wood it expands the eliding 
cutter to the proper diameter-that is, until. it 
comes in contact witli the head of the regulating 
~crew, beyond which, of coureo, it cannot go, ita 
t endency being to expand, and will not collapao. 
Jt '1\'ill be found that those bits cut a benutitully 
dcnr bole. I believe the only other bit of the 
kind in the mnrket is Clnrk'a Patent Expanpive 
Dit, which is more expensive, coating 7e. with 
two cutters boring from! in. to It in., and lOs. 
boring from 1 in. to 3 in., tho princaple on which 
tho expansion is eifected being altogether 
different. 
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Road, H nmmcnmith , London, S.W., send three 
11lrgo sheets, embodying by mcane of eoino excel­
lent dingnuns, though rother conreely drawn, 
instruct ions of u. simple character, nod, therefore, 
more readily understood, in " Practical Perar,eo­
tive: 1\Ionns, Course, and Opet'8.tions." The 
instructions are r endered and the drawings 
executed uy "A Draughtamnn" whose identity 
with the publisher ia indicnfod by Part III., in 
which is given a lnrge sketch of a dwelli.ng­
houao in n. style " ·bich finds much favour in these 
days. Part I . denls 'rith t.ho elementary ruloe of 
perspective by mcnna of a aoriee of progretsive 
diagntma, wit.h brief but clear and au.tliciont 
remarks at t ho aide for the guidance of the 
student. 'l'bo rulos thus exemplified are applied 
in P o.t·t IL t o putting on paper in proper perspec­
tive the uuilding ekotched in Part IJI. 'l'ho 
course lnid down in Pnrt L applioa, it should be 
s.'\id, to putting o. emnll house into perspective, so 
that the student is led on from commencement to 
finish, 11nd en1.1blod to understand and appreciate 
the rules nnd the renaon for them far better than 
ii th11y hnd been brought under his notice without 
actunl pmcticnl npplication. The whole scheme 
ia well ccnceived and cleverly carried out, and 

• 

will be found uaeful by all who are -.e1 
acquire a knowledge of perapectivt b7 
tuition. 

68.-TnB er HBRCUL'B8" RBVOLVIMG l'OIIID 
F oLutNo Sroor.. 

Hitherlo all folding stools have ueuma4 
form that is more or leBS cumbersome 
carried about in the open air for the purpote 
obtaining a · 

• 

Fig. 2.-" Herculea" RevolWIC 
l:'oeket Fold.lng Stool- A, ltoal 
folded up i.nd placed 1n Bar· 

temporary r est 
or aasuming & 
sitting posture 
when needed. 
Of these t.ho 
most common 
are two frames, 
of which one 
fits within the 
other, b oth 
hn ving the lege 
or longer eiuea 
of the frame 
connected 
about the 
middle by 
s c r e ws on 
which the~ turn 
ns on pwota, 
the seat being 
formed by 
strips of web­
bing nailed to 
the top of each fmme, thus preventing them from 
openibg beyond a corinin distance. Another fonD 
ia that of n. tripod, in which the three le= 
pivoted in tboccntreand connectedinasimilar 
at the top by webbing which forma the seat, 
the logs being extended from the top in tbe!­
of a crutch handle, eo that the whole, when cllllll 
up, mn.y form B eort of clumsy and inconveoi • . 
walking-stick. It has been reserved, howe'*" 
for Messrs. Richford & Oo., 149, Fleet StrM\ 
London, E.O., to produce a folding stool or onto 
door seat, that is nt the 88me time portable t 
convenient in being onaily cnni.cd. This &p 
nnce, which is shown in Fig. 2, is •known u 
"H orculee Revolving P ocket F olding Stool1" Ill. 
is offered at 3s. 6d. i the framework in thi1 
being japanned, although, if preferred, the 
work may be bad galvanised. The folding 
ll8 may be j ndgod from Fig. 2, aft'orda a 
able seat on t.ho lawn-tennis ground and 
cti.ckot-field, and is ,equally useful when aho•OWI 
fislling, sketching, or at p icnics. The lega Ill 
made of steel, and the joints of the legs, etc., If 
galvanised iron i they fold together round till 
central stem i the eoo.t is of canvas. Tba11811J1l.. 
of the stool when open for use is 23 in., arulll 
weight is only 28 ozs. When fold~ up .ill'• 
bag, it assumes the form shown at A, 1D whiaiD 
can be easily carried 
in the hand or the 
pocket; or it may be 
carried over the 
shoulder, slung in 
atmpa like a tele­
scope. The aeat iJ 
patented. D 

69. - 0oRH.INOB'I 0 
p A.DfT STJlAD'fBJll, 

Messrs. R. Gor­
ringo & Oo., Var­
nish, Cololll', and 
White Lead Manu-
facturera and Oil · 
Merchants, and also 

C' ....... • • • .... . ·.- . 

• 

dealers in lancewood ~ s --CJoniDie'l 
shafts and' bent tim- ri.m't ltn.J.Dil'-A. 
ber of every deecrip- B, Qppl bo141nr OoDI 
tion, Brew&!'Y &ad, llon Bn4 C J D, 
Caledonian Road, It- a.ue ltraiJllf, 
lillgton1 London, N.1 . 
have recently·~troduced a greatim]pl'O'~UI 
paint atrainen. Thil conaiata in ma&an 
strainer in 1uoh a form that the COJI1JIII' 
gauee which iJ uted ea a etr.lner 
removed, and a frelh pieoe ·• 
short apace of time, tha11 tht 
lt!ainer and rtDderinr i\ ati1l 
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SHOP. 
be .0 worn out. In Fig. 3, A nt 

. gauzo )lns bo~Y of tho stroinor, fitted with 1flrtl~b0«3 the The wiro J;11UZO. D iils ~vor tho toP clip5 D. strainer and ts held m place 
tbO or psrt o~d tho co~pressiou bond o, over Jolf "'!1St is c. 0 n fit down, bolcling tbo cliitorent bY ·cb tM chp3 other. In the lowe_r part of the ~s ti;.htlY ~~gstrninor is shown w1th the gauze r,"u.StrntJoO IUld the clips closod down. The 11! d bAJld on,., and the guuzes, which a rc mado 

scnlo out noourlllel , 
!~llltd it, 118 YOU t.bdtiglt~ll When YOU ltiHloc l lt 111111 uoon fn.lso: ihut Is Ut • "'1"UIIJ<, your 111 c·lul(s I m vu thickness frocn end' 1 ~ strlnK!I 111'0 not tho 61111111 others; to mnko sc'to\~ st'.\lckcr l ~tsomo llnl'ls u111 11 wonld hnvo to bo 111,,. . 1

11
ngs tlounrl In Lnno thoy low or ns the cnso m .. c. c n frot higher or n rn:L nd l'ise ,ron to bo certt~ly bo. I n conclusion 1 should stnnd tho subject You~~~~~~t "[Oll thoroughly undo•·· nnc.l trying to correct wl tcdoro rushing lnlo print wrong, and written b 10 oc5 not hll))(len to uo practicctlstago1-s' who ,Yvr0l't10

1or \t;VIto mnny olcl uml o or Oltt<." sn costs - 9
• • -d · Th ~er . are sold at o . por p1oce. o · tbJe8 ~· 000 which ou~ht t.o find favour Ill . ranee 1S • d 1 cOlltfl • ters and o1l an co om·men. sJPOllg psUI TilE EDITOR. 

SHOP: 
FOR TflOS& WIIO WANT TO T A LIC IT. sl COR-'101 

\Vatch nnd Clock R 
DO'I' " ' A:-o'l"S S Tr£ADY ~·~~~r.o(.P ~lNm;~ITA'l.' PAYS writes:-" As o. consta t " a mall ,· S. 1 V.) been much inlercstocl ~n ~gadorb~t WonK. I ltn\"O \Vt\tob \V curers" d 0 sn ~cct ot "lllnts to Dnt it is or 11tiloa 1~8 ngro~ with the c\dvlco given. nn honest, ca11able w<>or~~ri:~s 1ono knows whcro pos'!~ scvcrnl valuable clocks ~~~~f wbotcfo~ndN. I long scnco 1 took n. C!\rt'ltt · .u. 1cs. ot n mnn who, to honr him talf~ ~~g~~~~c'f ~O~k to 

~OTIOE TO CORRESPONDENT~. 
11cc of tile rwcat p1·cssrt re 11p01~ tile • • Jn c:o"-'!~~ 11111 n.'l of 'i\"muc, ront•·ilmto1W m·c • "'S}rQPU.Il to be brit[ _and concise i1~ aU fntu,·c ~~and rtPlaes. 

v---·.- CliiY of IM "Questions sub!'litlttl to Corres· z- a;::::::· or i'll rrfrrring to nnythtn(J that has CLp-; .. S/lop " wnten (11"8 nt]UtiiW. to refer to the ~ ~ f1411•'o/ nmnber of Womt in which. the sub· ·~ 001&,(derolion ClppW.rt4, and to g£vs the hcacl£n!f jlt! •-~ J'fJIJ1U1)h to whiCh f"r.{t~ is m cult, aml the f! ,~1~11Cl plClce of rr.ridan«, II'T" the nom-rie·pl11nu:, of ••";;:it•r 11!1 whom the qucstioa 1uu bun CLSkW. or to &At ff11l has 0u11 alrtctdy given. .A.n~wer~ can.­~Cl ·wn ~ questions which. do not bear .on rubjecl• :!tfoi~Y QOl!ll1Di.thin tile scope oj tha .MagtU•M. 

I.-LE"I'lERS FROM CORRESPO~EN'J'S. 
t Mctnl Work Book.- T INK&R writes In SJlee to ALJQUANDO (seo page 355, Vol. li .. No. ~er ust say t ru1t ruy position is rather a di!Ucult ;11:-~the fact tb o.~ a ll of my fl_r~t lotler wa.s not :irled. for bo.d it been, my pos1tJ0n would ho.vo different. I s tated particularly that I had not = ~~many of the probl~ms m \\;o.rn's book; :llat 1 had had greatly assiSted me 10 my work, :,..;aUf the elboW pa~tern, which l)aS Sa~·cd me an hour of clippwg and cuttwg w1th tho ~1 41ld which alone L as far as myself am con· pn":d oon!ider worth the money. Tllo plates also ;!,~u j ust come in for my line of work; also the ~. tapering body in sections on page 9. As .zr.pn1s the bath patterns, I can only say that,_ at t; I have not I"!lquired them, so n eed not.IP~e 1\::" any consideration. .A..s regards ALIQU.AN uo s a!!tr to go Into any problem, I ~ust thank hu~ and GecJine. :1.!1 1 hal'e neither the ti,me !>r the ability to 'IO'eStle with and correct "r arn s mlBtakcs, as I am a poor man and bal'e my living to get, so to me tlmei.! money. In conclusion I should like to say w;l thinlL every praise is due to Warn from lliS fellow-workmen for his ~1fort in · trying to he lp !hem to t.he best or his ability, and I , for one, can 4Jillreciate it. Dot Jet one man try to h elp another1 allilyou will always flnd some to find faul t, and a& ille eame time g1\'e u.s nothing better. And as Wun. I bellel'e was nearly or quite the first to q mch a work out, be deserves special pro.ise. I doa't doubt for a moment tl1o.t his book can be im· ~ed opoo, but that docs n'tjnstlty me in cavilling Uhla J!ooest etforts to bolp me, so h is shortcomings 1 CIJl overlook on those g rounds. I cannot a1.8o T-~h.e lllldennand how anything full (or nearly sol ot uronr~deflcienciCII';aod impossibllltios, could hav o W.o et immense benefit at any time in its career." 

H.cnr to fret a Banjo.-.T. G. V{. (London, N.) Wl11es in sequence to .1!". H . (Slrcat'fl.am) ;-" You r..a'.e~No. 74, Vol. n.. page 355) that my metho!l •A. CtetUog a banjo IJy d•vlding by Ql~htecmLhs 1B "'"' rl;bt; bqt that a banjo so trcltM. w ould not t~Jilntl tile correct notes. JJo you rncnn thnt t.hu '"'Mi lll>pped at the frets wlll souud out of tu no 'I :f'~'Vi~ t hat IH what you do mean. U. ns y ou auy, 
1 .e tvMtl are not In tune when sl.oppetl on the treUI t~1•prJ lfrl:tlll>d of seLLing out a.. fretting scnlo mus t ,~ 1~,1 wmn~r. I hnvn made a. g rent n hm bcr ot ..,~1!". wl1lch l um plctlf!cd to sny Jln.vc gi von groat. r~ ;:t~lrm 11) my customers, lliUBLCilr Ulld )'WO· ,fA' 'mill, llnd tt, which my v ery nunwrous teat!· "t~~' ~!~ 111,,1) verify, and yot. not ono ot theso l~t ·~ dl~oovcrctl t hat tho I~IUJjo t hoy lmvo u.:;g~a~Jng uo1m wrUt ft.·cttl;ill)ut o r Cunc. 1 think lkcti~ ~ IL to fl!t l C;xtrtmoly olJJJgcd to you for on· tiled ·:~ nrclht rn fJtJ thu suiJJcct. You cunnot. ht~vo JGu h '/mt;ttiOd o r. you would n l)t luwo wi"ILLIJII lVI lnet,:~~~~(lflC. 'l'hu 111 tsthod )'f ill J.CIVO IK IIHl Hlllllf> ~ltb k a SOn to a cnrpcn t.cr usluJ,C a. J•ICCO of KtrlnK the In~~~~ aro

1
ng lt. f<•r n. J'IIIO, tho knotk wu•·Jchrl( ean gocas anc JIJo cllvii!IOnll of 1111 I null, why hu "rit.ten near CllOU(Ih Ouo rolght. tlt luk you hud thoco1111g~t r our roQtt•od hlt.cntlln~ lt fr11· HIJUIII vt LAke. Wb apors, al'll] hntl He ut. lt t.o \-V OIU< In ruJ-.. t howa fou J, your diagram Is murkctl wronu it l bow twcl~!~n ,~r1ots when you ouly Jnt <:odcd Jt tu «upertor id •e next; Umo you ecnd any of your fol In dra~ ltslboulcl advlso you to bo hlOro carc­ICale Is g d I: IO dlagrnms. Dy my method the :t. fret, ar:d tl:ted properly from tho first to the " out WIU rnar~raflcU~lly correct, nod when once ltl&aize, 1t Youf any number ot banjos of the 'arc ti-led mr method, and set the 

all nbout cleaning clocks l • • 1 now ing mo that he h{\(l , , • ~ 0;.; OfL tt 1 sorts, inform· f U n t n ' Ot~~" Or yonrs In Pu.rls Ol' . 10 rs rms there. 'l'ho rcsnlt wns thnt i: let lnn~ hn x.e my c!oc~ to clean, nncl he com lelcl spotlt l t. ] mdln~ 1t d1d not so. [ took lt to n~othJ. shop in D--Street ; their remnrk wns "'l'hlsclocL· looks ~ it it hnd been in tho hnntls or n black~ smith. To repair tho hnrm dono would cost nlmost as much ns o.uow clpclc, therefore 1 decided not to htwe it clono. Agam, not long ngo, 1 took a vnlunble gold ,watch to o. shop or h'TCnt repute to bo clennc,d, wh1ch they told me wus all it 1·cqun·cd. On getting 1t back it constantly stopped; ~herctore 1 co.Uc<l nt nnothcr or their branch shops, wltlch I h nppon!!d to P I\SS, ancl asltect whnt wns the mnttm· 'Wilh lt. '!'hey said it wnntcd cleaning Why, I snid, it wns clcnned nt their other shop a.. few days ngo. '!'he man looked cmrpt•lscd, and w o.s PIIZ7.1ed whnt to say. Finding thoro wns no r cllanco to bo placed in this shop, I now hn.vo my w atch, nnd am at a loss who to trust. Porhnps your cont.l"ibulor would e nlighten yom· rcruleL"II by giving tbo address of ono or two rcspect.nblc work· men ot oxpcricnce nnd mature o.go-o..'l experience is only gnmcd by llJ:\"e. 'l'hero Is ono point in which I do not agree with the writer-viz., tbo.t clocks and watchCII' ought lo bo cleaned every eighteen months; thrco years I ho.vo nlwo.ys heard was the length or timo a. pt•opcrly cleaned watch ought to go, and every wa.tchmake1· I bc:wc O\"Cr spoken to on the subject is of that opinion. U I wc1·c to po.y the enormous price as keel by oxpcnsl ve s hops for ho.ving my repeating clocks cleaned e\'ery eighteen months, In o. !ew yoars cleaning so ofteu would cost more tho.n the price of a now clock. Ot course, these shops charge according to their expensive rents and establishments, therefore it would be a public benefit to society in general it the gentleman who gives such good advice would add to it the address ot some reliable work· ing clook and watch mnkcrs that are honest ~nd co.n be t rusted also the usual charpcs for cleanmg watches and r epeating clocks~ etc.' -{H.Enn S.PRJNO replies as follows to the aoo\·e. :-" '£h~ 'va~ch· makers with whom you llavo spoken on the subJect of cleaning watches. a~;~d who are agreed that a' pro· perly cleaned' watch ought to ~o for tl~ree yea re, can scar cely be trusted a:s safe guides. It 18 not so much the accumulated dirt tho.t st!>PS a wutch as l_be thick· ening and drying up of the oil used on the tu vots and other parts · and no mo.tter how perfectly a watch may be cleaued.'the oil "·ill tJllckon, run nwn.r-. or evaporate In a. much -shorter time thnn three lears. Speaking no\v w ith tho a uthority of sevorn ma· t.ured l\Uddistimmished watch manu.facturers at my back. I distinctly assert that a pertod of eighteen months is the longest average .that ono ~.?;Y so.febr r ei upon for a watch to go wtthout clewunf!. oJ"rse in a ll questions of this sort one speaks of ~vcragos only. It sometimes hafJJICnB thnt n com· blnatlon of fo.\•ouro.ble circumstances cntlrelh t·etuto ono's nverago experience. But. If you avo a A'OOd watc h. you wonlrl bo very unbw!S,o to dtru:~,t~ c 1u onal oh·oumetnnccs. lloltor l ar a op t 0 f0hlcon months' rule , O\'Cn lt t~ sometimes hnppens
1 ° K 1 t 1 ho oxcorl(onnl 1md accldentn ~::~~~~·lti~tll"ltt~o'o,I{~~Ll~~~~n~o~l nu~~C:io)~~~~~~~ct~g~~~~~ g!) on w V • 1 Junblo gold wnto 1 ?;, O~l~~~fo~~~f ~.~;~ ~0~1 tl~~ ~~~~l'~l!~o8~~npvpl~~ ~~~~n;e:u .Arter the olcanlrtg L •o "'11"'"' 

1 Id tbnt I ook lt to IIIIOthe~ ''Jttlcl::r:lt~t f~0a::no {~~0 you the wntoh waulo 0 cun ·, hnd been olcanccl only your11olf know thut tbu w~~fJ 11 nutnraUy bo ~;nrprlsed n f ew tl~ys ~olorg· lnfo'!~lglvon by tho scouml wntoh· to llel~t· tlm I ' 0t C uny monns ~ nccos•mry sl~n Jrlnkor W l\!:1 no r ~ wcuror of a watch Is n • cl~111 ot lgno.rpuct•. I hie probu.bly bo \'OTY llttlu sign, weurol( Lh w monthrr' tlntu hua thn~ t•vou n t or Uut tho clcnn °• lt t('IJUlrc·>~ gnltlo to lbt 
IL wu 1 oh IH 1111 1 IIIIJ~;~·;~JJ~J,1~n~co. hnhly untll'l" thu or 11 , , eomo o il imK rnn "wuy ono rot tho u1h11r uu"""'' ptu•t. walch nn wntuhmllknr un

1 could I ho MllrfiiCC, W I eome know uothtngi_~ori.'lui,~;· u part. \'1 
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contrnst well with the red colour of the pottery. 
P erhaps your eh le t trouble lies in how and w here to 
get suitable d esigns.- Eo. 

Lamp.- ONE IN THE DARK.- 1 o.m quite unable 
t~ answer this query. I should think tba t you 
would htwe seen where to get lt Jn tbe pu.pcr , or 
w herever tt was you saw the description. .A.s you 
dcscl'ibe it, lt is, to say the least, very vn.gue. I en.n 
tlnd no one who knows anything about it..- J. L. 

Arrangement of WORK. - E. B. CBath).-1 
am much obliged to you tor your kind suggestions, 
but no ohnngo ca n be made in the urrnogoments o.t 
present adopted for WoRK.-Eo. 

Stone Cutting and Maaonry.-PrxrE.- 1 am 
dealing with bricklayers' work no~v. and nCter ~hat 
w e must hope for po.pers on the subJeCt you mention. 
1\'ly great dintculty, n.s you must see, is want of 
spnce. 'J'herc is no difficulty whate\"er in dealing 
with any and O\'ery subject, but it is n ot possible to 
get more Into, or give greater variety In, each 
number tho.n at present. and when o.ny po.rtienlo.r 
subject Is once s tarted it is o.s w ell to work it off as 
quickly o.s other demands on space will nllow.- Eo. 

V tolln Maldng.- A DISAPPOINTED SOOSOniBER. 
- The a rticles on "Violin Mu king" are in my 
hands, the 111anuscrlpt ready to be put into type, 
nud 1 hu illus trations ready for the e.ngra ver. 
llcyond 1 his I shall decline to satisfy you, for 
courtcsr is desirable even from those who smart 
and wrrtho under· disappointment, whtoh after all, 
In your case. Is only pleasure defer red . I wonder 
it you will like fro.gme.nts of your letter in type n.s 
much ns you evidently relished them in pen and 
ink. This is your s tyle: " Can you give u s woul?-­
be flddlo ntU kors any ideo. when you w ill begm 
th011), 0 1' ho.vo rou been blow:lng your horn, and 
prom ising something tho.t your sign. writing piano­
oons tr·ucting hond cannot gr nppfe with 'I In my 
opinion your paper is full or promises which you 
luL'"" not tho ability to perform. 'f horo nre very 
few of the orig inal subscribers hero now tuklng it. 
ancl unless you be a little more trutltlul and perform 
what you promise you will ho.ve none on ·r~neside. ·wm you be so good n.s to let m e know wrton tbe 
Index to V ol. I. will be ready 1 Be as near the truth 
as you can." I am afraid you will hardly believe 
me when I sn.y that the Index to Vol. I . hns been 
ready since March 25~ a nd eau be bad for 111 . through 
your newsagent on '1-y.neside, and although you put 
m e down ns a hardened and confi rmed slnner in a 
m ultiplicity or ways, I tbiuk I could put a sufflclent 
number or trus tworthy gentlemen In to the witness 
box to sntisfy oven you that in this cnse I ha.ve so 
fnr rorsukon the enors of my utterances as lo speak 
1 he t r·ut h. the whole truth, and nothing but the 
truth, so help, etc. e tc.- E o. 

Comont.- G. K.- 1 do n ot know Ute r eceipt for 
the cement you mentiou, but tho following will, I 
think, suit your purpose. Soak 2 drs. of is inglass in 
Z oz. water for t wenty.£our h ours in a wide-mouthed 
bottle, then place the bottle In a ,·esscl of boiling 
water until the contents have evaporated to 1 07" 
Now a dd 1 0 7H ntethylated spirit and strain through 
very ft no m usl in. Dissolve 1 dr. gum ma.slio and\ dr. 
powdered gum ammoniac in 1 oz. methylated spirit. 
.Mix tltls t boroughly with the Isinglass solution 
w hile hot nod keep in well-corked bottle. I find 
this a enplt».l cement for such jobs as you mention, 
but in ouse you should Uke a simpler recipe try 
this : Place • oz. isinllla.se in a wide-mouthed bottle 
and udd water !!UftlClent to cover itj allow to stand 
for twelve hours: h eat 1n water oath os in first· 
l'eooipt, nnd add l oz. glacial o.oetle aold. This, 
perhaps, comes nearer ttie particular cement men­
tioned in your query than o.ny other.-OPU'IilX. 

Wall-paper Maker.-W. E . R. (Penrvn).-Tbe 
goods marked T are probably the manufacture of 
the old-estnl)lished tlrm, Jam~ Toioman, 17, Goawell 
Road, London, E. C.-F. P. 

CentrU'qal Pump.- F. J. H. (SaU'ord).-Your 
question cnlTiea me back to the old" days. bnt I 
mnat ourtall my r eply. In the Exhibition, 1851, 
Appold's pump was shown, and alao Gwynne"a. I 
am not allowed .8\)&Ce enough to describe what you 
require, but write te .MeasrL Gw}'D.De & eo. 
Hammenmitl!t London, and they will give you tUii 
partloulo.rs.-.1'·. C. 

lleobuta'a Tlpa.-H. P . <Blackheath).- ln test­
ing iron for strength and ductility lt Is usuo.l to 
determine the mte of elongation under an luoroas­
lng strain, \be ultlm~te reatstance and percentage 
elongation in a Riven length being spool lied. For 
instance, for br iClge work, Iron plates should have 
an ultimate tensile resistance of 22tons persecUo.nal 
squnre lnchl and extend at lcaat 10 per cent in a 
length of 8 n. before fracture. No permanent set 
should occur under a stross less than 8 tons per 
sectional square Inch. Friction mny be reduced by 
t.ho employment or rollers ; the wu.y in whloh they 
are used wlll• depend upon the nl\ture or the work 
to bo done./ Surew-jacks are Included as Urting· 
jacks, but bottle-ju.cks are used in roasting meat, 
nnd are not lifting appliances. It you will frame 
mor·o doftnlte questions I shtill be huppy to reply to 
tl1om. - Jl\ \,1 . 

Volumes of Woas. eto.- W. S. W . (Gourock, 
N. 11.1.-l~ is Impossible to say how mn.ny volumes 
thoro will be of WoRK. All connected with it. hope 
lt will run on, like Ten.nyson'e brook, tor e\"er I 
Papers on the su hJect you name are already in hand 
awaiting publication.- C. 

Cantor Leoturea.- P. R . (SundD-Zand).- Write 
to tbo Secretary or 'l'be Soolety of Arta, John Street, 
A.delpbJ, London.-0. 

• 

SHOP. 

Fixing Dlal by the Compass. - SE111PER 
FJDELIS cnn l\\'ail himself of the following direc­
tions tor Ondlng the true or utronomlco.l north:­
Pin.ce the compo.ss on a level surface, adjust the 
north or south points or the needle or cnrd cot-rectly 
to t.he "lubber·llne'' of t.he bowl (or point represent­
ing it), then I if looking south) turn the bowl care­
fully to t.he rlgh t (or west) till the lubber lino is dls­
taut from t.be sontb end of the card so mo.nr. degrees 
und minutes as represent the variation. The card 
will then show the direction of the magnotlc meri­
dian, and the lubber line the true. lt looking north, 
turn the bowl to the eo.st. The yearly variation 
(which in 1818 reached its western maximum of 
some 24~0) has now so nearly approo.ched zero, and 
is such a small !r~Uon of a degree, that for any 
praotico.l purpose the variation for the particular 
place o"ly seems worth taking into account. The 
true lo.Utude of the observatory nt Dublin is, accord­
ing to K eit.h J obnstone, 53" 23' 2".-.A.. Y. 

Carriage Cusblona. - TRIMMER.- The sketch 
which youJmve sent is the back-rest : thjs, together 
with the s ide squabs. will be easier to make than 
seat cushions. In the first {>lace get a couple of sheets 
or brown paper extra stiff, and cut a pattern out 
until it fits the pince intended. W e next p:et some 
bucking cunvns, or it preferred, black linen, and 
cut it out a lln. larger than the pattern all round. 
Next cut out th~ upholstering material U in. wider 
all round than the pattern. '!'here are two ways 
of setting the diamonds out on the cloth. The fi.rst 
is bf drawing the lines upon the pattern, and 
making a pounce of it by pricking the lines with a 
bradawl and dust-!ng powdered chalk through the 
boles on to the cloth, or by setting the diamonds 
out on the cloth with a rule and a. piece of chalk, 

e 
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Carriage CusbtonL- A, Button; B, Cloth : C, 
Ba.tr ; D, Canvas ; E, Strip of Cloth or Tuft. 

such as js used by tailors. In setting out diamonds, 
squares, ote .. be sure to be careful aud not do it in 
n hurry, as Ute beauty of the upholstery greatly 
depends upon tho diamonds being all alike. When 
marked out we stitch tho canvas to the material all 
rotmd nen.r the edge with strong thread, leaving a. 
place nt one side to stull' the cttshion: some trimmers 
sew nil up und cut a slit in the canvas at the back, 
afterwards sowing the slit when the cushion la 
stuffed ; others object, n.s it sometimes happens 
that a couple or tuCts just come whore the slit la. 
We next t1tutf the bo.ck-rest full of the best curled 
horse hair aud ram it in ns tight as we can poaaibly 
ge t it. 'l'he bo.ck-rest will have swelled out to an 
enormous size. 'Ve therefore stitch t.he slit or end 
up when the back-rest will not hold a.ny more hair 
nnd press the back-rest all over evenly. Next get 
t he b uttons or tufts and a.n upholsterer 's needle 
6 in. long, plnce the twine through, and push the 
needle through where the lines intersect each other. 
When all the buttons are placed at the front we 
turn the back-rest over and get some little pieces 
of cloth or canvus, then pull the stlings which hold 
the buttollB tightly, tie o.n a knot, then place the 

A 
• Fig. 2 .. 

Carriage CUahlona.- A, Diamond and Plptng; 
B, Diamond. 

roll between the twine, and tie up t igh tly. Tie the 
first bottom row of buttons first so that Jt makes 
the back·rost more fnll a t the top, and more com­
tortablo tor the back to rest against. F inish 
upholstering the bo.ck-rest by sttwhlng seaming 
lace nU round the edge, afterwards arranging the 
diamonds more Into shape with the band, smooth­
ing and arranging the creases out, then fasten with 
black tacks the back-rest in ita place. Fig. 1 shows 
bow the buttons are placed l.n the back, and Fig. 2 
the back-rest flnishe<L-W. P. 

Brutug Baud Sawa.-S. B. (Nottingh~':ln­
For information concerning method of b lDg 
band aawa bf means of Duncan'a machine, forward 

• 
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address and stamped enTelope to the maker T 
D nncnn, =¥J5, Manchester Street, Oldbam. He wili 
supply prmted instrncrtons.-C. 

• 

Straightening Roda.-APPRENTICE.-First. are 
you sure that your rods are properly straightened 
before t.hey are put into the lathe: and, second lathe 
steady true with the lathe centres1 If you are aura 
~n these points, then the rods must spring solely 
1n consequence of the removal or the outer tarer 
or metal. Thls is not unusual in long rods. for the 
skin la a.lways harder and less elastic than the 
inner metal, and holds it 1n some constrnint. The 
only way to ensure the st~htness of the rods 
w hen the turning is finish is to tnke a first 
heavy cut, and note the effect. It they bend, then 
straighten them before taking the finishing cut. 
which, it light, will leave them still straight . ..::...J. 

Embouing OD Olass.- W. C. (Forest Rill) has 
wri~.n a Ion!{ letter on the above subject. con. 
cludtng with, • H oping you will understand me." 
I confess I feel somewhat doubtful on the malter, 
for sto.tementa and questions are somewhat mlxed. 
I will, however, endeavour to unra,·el the meunlng, 
and answer to the best of my ability. W. C. a&ya 
h e is in the ga.s' lantern trade, and wants to know 
bow to engrave on glass as lt would mean an 
addition tobis income. He has read two or three 
books on the subject. and has watched glass 
writers do it, but still does not quite comprehend 
the how and the why. My emphatic ad \'Ice l&r it 
,V, C. thinks he can increase h1s income by doi.Dg 
such work, then pay someone in the lro.d&-a 
practical man-a tee to teach him. This, 1 think, 
Will be tbe quickest and1 1n the end, the cbeapes_t 
plan. I will, however, g1ve such iuCormation aal 
trust may be helpful. Unless the job is a vert 
smull one, wax should not be used. Mark offtbe 
lettering on paper, and place it under the glaa 
Then with Brunswick black and a fine brnsh 110 
over the glass. covering all except where the 
lettering bn.s to appear. Let it harden, which wUl 
take aho~tt t wenty-four hours. Examine caretuUT 
to see that there are no pin-holes, whicb mustt be 
carefully stopped. Clean the glass so that lt 11 
perfectly free from grease. not touching it enD 
with the fingers. Blilld a small ledge around the 
glass of lard, and place the article on a perCeetl1 
level table out of doorL Pour a suftlclent quantity 
or ftuoric acid (wbicb ma:r be obtained of moil 
chemists) to cover the glass. .A dangerously COI'­
rosive fume is given off, which would be jnjUrla. 
to breathe, hence the need of working in the o 
air. From five to fifteen minutes may be requ 
in etcblng the gla.se, de~nding on the stre th 

on a piece of gla.se Jlrst. When the etc ing 
been carried tar enough, pour off the adld. W 
wash the glass, and remove the black. U coloure4 
letters are required, then choose ftasbed gtasaBsaa(J 
the colour desired. Paint the letters with .-. 
and treat as before, bltJng down to the plain glul. 
It we desire embossed letters on ground g._ 
proceed as before, bi ting tbe letten~, etc., fal.rlf 
deep. The "ground " muet be produced by rubblal 
the surface with .fine emery and water. J: 
means of a piece ot amootb Iron. Any de aif 
fineness may be obtained by using varying 01. fl 
emery. As to the names of the makers of 1.., 
glasaea embossed on the cblmneya, I presume JUI 
done by the sand blast ; at any rate, it has suc~b u 
appearance to me. It W . C. will carry out. • 
m struotions I think be will meet with auocea ; 
should any ~urthor dJftloulty arise, and be will eta• 
his want. 1 will do my best to meet it.-0. B. 

Dulalmer Pl&~g.-P. J. (Birmingllam).-1111 
very pleased that P. J. has ao far succeeded wl&b 
his dnlclmerl and hope be will be equally a.t;. s\:eCO:. 
tul in learn ng to play Jt. He must no d 
heartened at making npparent11 slo\v P~ 
first, ns this, it he pene\·eres, will soon gttle pl-c 
to more rapid advance, and after a sho~t me 
will find almost nnr tune come oomparn~~ell.:ef 
to him especially i be" has an ear,u as 1 18 d the 
First for the position of the in.etrument ~f with 
performer. Place the instrument on .a ta. ebrl 
the back end raised on the etap~ : thi~ will aaDf 
the upper notes within eaey strtk.ing distiUife'ar of 
also enable the player to strike the notes ~ bt • 
each other. 'l'he seat should oo of suclt a betg 10118 
will bring the elbowath(whl3h )sb~~dle~e~~Jl~~ the 
to. but not touching, e s ~ ~be beaters should 
frOnt edge of the instrumen t.be tburnb 
be lightly held, not gripgectftn ~e:;:d the blow 
a.nd the 1Jrst and aecon ~ 1 • 01 115 such it 
should be given not wib~ a 1~ tb~~f;btest po~ible fatal to goOd playing. u " al ost insensible 
moveme~t of the wrist aJ1 dedf ~:~hu~b and lingers. 
contraction of the mueo ea 0 

11081 r G star~ 
Commence by prac~nc ::::.. T~~e s'bould be 
with the first two -• D th xt two ,.lth &ha 
struck with the rlgltt~~ t:en~gbt band, wbioh 
left band, the next .......... wth note Of tbe scale, aacl 
wiU bring us to the ~even ce tile nest 
the left hand la now read.J to ~~~;~trhand aldB 
octave. which oommen~ 3:!.t two notes G A.~ 
of the cent..e bridltlS- .uae th ext two BC. wlua 
struck with the lift haudD ~ 1on the left or U. 
the right, the nu~!":;,a 10 08 to tbe top. tatf'C 
bridges), with the l.,.b., 1saDd and returniDtr s 
two n otes with eao ord r When we 
scale 1n enctl:r thedud me _,:'it j,qnal tacill'T· 
oan be played up an own ..... D'rOceed to ec80•'11!' 
ttot tiu tAen. tile learoe:i.:Ye ao.s no& aar:C 
:_~er~TtJ."e'U':~~·=~ 161o 
of DO'h'• more an»' itiiiiiJd· •~• 
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.. rlarcr" who ran lil\kcr lnnnnwrnhl<' tmn.tchcs or 
tunc~! but who ca11110~ ~·t rhron){h lllh' \~llhout n 
bungio · sucb u 0110 ii! 1111ro to ha\·o the wmd t nkou 
out. of his l!ldl:t l>Y tho llr~L who comes ulong who 
can ratllo a LUIIC. bo it c,·or ~o t~implc. r,ight. otr th,o 
rt'<'l Al(ll.ln I &\f don't bo dlsc•ourol{(•d 1f you don t 
a J)~c~r to l>u goll i 11~ on. Onlr nn:doty is l\ very 
P~'"·rCul rnctor n~t~~l ost. l]rO)tr~s. t\ncl vory ofton .r\ 
umu or exorc~tlo ttmt. wo1r t como right ono doy. w1ll 

uniO rl!l iliiS)' m; posslblo tho \'Or)' li!'XL UllH' or try­
f.l 11 ltt not ncl\•lsnl>lu to si~ too 11)111( 1\t n strotoh, 
Wl~·hn cor I(CI-' dullnnd 1 trctl, ns wollns tho nmsolcs. 
and ·• llttlo rmd ofUJn " Is g~·ncmlly found to cnsuro 
b\)Ltcr progri!S!I lhtU\ 10111( tlradghlg practices with 
corrc.~pontfl.ng lntorvnlslwtwol•n. Ono Tory Impor­
tant pnrL 111\!SL oot. l>c (OI'I{nt u.•n, nnd tJmt Is to k<?Cll 
thu In tr1uucnt. well In tuno: (ruquont tu tunl{ 

11constums the hn.nd to tllo plnccs whore ~he not.c:i 
nrr to bo tonnd1 nnd nh~•l kC'CIJS Lho cru· t.J"IliiiCd, ond 
hill! a (rlr more oencfloJnl orrect I hau o t first upponrs, 
bulb upon I ho lustrumont nnd the player.- It. F. 

Pln.no SoundbOIU'd..--P IANO.-You will lmvo 
!"<'tld, by the Umc you soo lhls. thnt an iron pinto Is 
plnccd nt tho bottom ot lho piano to rccolvo tbo 
ba:.~ strlnHS. Oluo nll odgos of the soundboard 

0~01 111 1 ho bottom ; of course thnt lnoludos tho bont 
shlo crlgcs. 'l'ho sound board rests on tlllol8 or slips 
ot wood. tJ1o rabbet on tbo boot aldo form lug ono. 
'l'ho rcuso11 tbo soondboard la loft t In. bolow tho 
wrc•st plank Is In cnso the back bonds a llttlo; whou 
tho str!Un is on lt. wlll not Jnm tho I!Otmdboard. 
Nn1v with rcforonco to :rour Uroadwood plnno, it 
it iR going to romr\ln tho emno height. you will htwo 
to 11t nug lt ns it Wl\8 bctoro It fou t\ro romnklng 
it.. rmd )'On mnko it. according to nstruoUons given 
b)' ' tL DI(Sri\RAN t>l1M, or courso it. wlll bo etrenlft.h­
cncd. nnd yon oan llt.rlng it ncQordtbg to instructions 
gi\•cn in No. H of WORK.- T. E. 

TAble Ptano.- SrNilAO.-Your ldra tor m~ 
tl l3blo pltUlO with mot.nl bt\rs lnetonal of slrln~ hns 
l>t•l'n tlnliolvntctlln somo mcn.sut·u b~~ nn Instr ument 
1'ulled tho A urliJlhouc. tuning torKR being used 
in tc1ul ot IIITings; bu~ t\8 to cost, 1 hey nro more 
•'Xjllltt8ivo tlmn l!omo plnnos, t ho morlt in them 
eh 11111 being in their rom11lnlog In tuno longor 
tl1ar1 11 p1nuo. Those of one or two ootM·es sold In 
~<hope aro only toys; tho difficulty wouhl be to get 
tho lower notes, then you woultt requiro keyboard 
aurl a ctlo!1 which form 11 largo ltom In tho cost or 
a p~no.-T. E. 

Phonop aph Parta.-OoRAPlT.-ltun plenscd to 
I!C\Il that you t.n.ko an Lnt.orcst. In Woru< · aml ns 
J OUaro 11 constant reader of it, it wiU doubll(\88 ho 
or gren~ survioo to you. I run also ph•IIJiCd to le urn 
thnL YOII nro lnlorostod In tho phouOJtl'l\pb, and 
"oul!l llko lo mr\ko one. It la truo 1 hnL I did 
llromiao to Atlve working tlrnwing~~ &ntl Instructions 
Cor mnkinl( n )lhonogruphl but you k now snob a 
t hlng Ls Loo long for pu bl ootloo 1n " Shop," nnd 
tllt'ro ru-o mnny ililog or anoru hoJXlrlaoco lo lbo 
rt'Adiug publlo nwnJOng publlcntlon In the bodf or 
tlw lllll>llr; theso. or oout'SO, must bo uttondo< to 
and get. lho prorurNtco. Porhnps sOIIIOUmo. whou 
tho dt mnnd Cor suoh ao nrtlolo will havo &l'ISOn 
th11 Jo~dltor wlllllull room for it. In tho m cnntltuo: 
If yuu huve n cl llnito wnnt In thllt or nny othot· 
1111\llCr, wrllo 81atln)C lhG &lmo IUS )Jitt.inl)' ns you 
cur1, nnd we will do our IO\'OI best to h elp you.­
W. O. 

A cmola Wood.- L&o.-1.'Ws wood will not hurt 
by keeping either In tho .. round •• or ,. plnltk." o.s 
IL h1 vw-y d ense, tmd Will requlro n vory consider· 
ublu Llmu to th·y 01111 SOt\SOn, OS JlOOit~lly lt out into 
thlok plnuk11. As ru••nrds whon to out, ns wood 
does not, dotorlot•ulo Sy boing kopt, this is qull<l 
lnunnt.odui.- A. J. H. 

Englnoorlng Em),loymont. - 'PnENTrotc -
SoiJio sho1111 lnko wol"lting apprentices, uud If you 
aonrl your nrldt•oss lo 'l'. M:. Bear[ Brlt.nnult\. W orks 
Colohus~r. be mt\y, porhnl)s, g vo yo u tho nnmo8 
or ~;omo Ukoly tlrms.-Eo. • 

, Bismuth a.nd Metal 8amplo.- IoNORAl\IOS.­
): ou ct\n buy bismuth ut M I.ISsrs. Johnaon Mutt boy 
nncl Co .• ll nlton 01u·don, E.O., but n.s' tllo pt•lco 
Ynrlo'l wllh tbo umrltot und t lao form In whl0l1 it 
Is t'I'Qlllrocl, you hnd bot.tor wrlto to thom, slating 
whn~ you roquiro, nud o.sklng for nn csi.Jtunto. '.l'ho 
Rllllll)ll) you aunt wu.s n pleco ot ttnlonn, whloh 111 
aul111ido of loud, nnd wblob forma oxteuslvo veins 
r unnlnlf through a llruestono rook In Outnborlnnu 
aml lJorhYIIhh·o and t.b rough t\Ol(Ly alato In OornWt\U • 
JOtl 1mrt11 or the pnro oro contnln sa~ pnrts or lou<l 
fialcn1~ utmost invariably contnlll s s1lvor, nnd oven 
RO lllllllllt\ PtOJ)OI'tlon U8 ~WO ]ll\rtl! of tho )O.tlQr in 
n thnusnnd of oro onn bo llrofltably extrnotod Crom 
lhol,•nd after Bmolling it f:rom t.bo oro.-ll'. D. 0. 

,Me t ea~, Purohaatng,-J. ?ti. TI. ( W<tllseltd-on.-

(71111 0). - Y 0\1 lllltl obtnln nnt.lmon{ nnd. blsn\ut h 
r•m• Me.&lrtl. J ohnson l\luu.ht•y, & Oo., llntton 

Onr.tcn. LOtHic1n, lrl.<.: .• but ns tho prlcos vo.t·t with 
IIHIUHtrkt•t uucl 11111 fvt•tn In whiuh lt Js r equired 
Y<1!1 luul bt•tlt•r Wl'il n In 1 hem, HlliUull' what you re~ 
ljlllrt·. tlllll .. ,kill)< (ur 1111 c•:~lltnuto.-.l!i~ n. c. 
, Droascr, Dovotautng, oto.-·r. 'l'. (/lllbttrn.).­
rw,l r\rllolt•t~ 1111 tlau 1ur11u••· hn vo npJ10tLI'ud In Vol 
q .. \111{1.!~ 117 lllltl liO, IJI ht'I'WI~() Nod. 00 and aa: 
h.lru I) iU<Ik lht'lll IIJI. IJtwolulllng will bo troatod 
In t lltw, but tiJI ull wnnl-11 hrwo to bo 8U[)J>IJod us 
W(•ll Ill! 11111!111 O( IUIIII I I)I II' jtJI IIUI'<I, too llliiOh 11.Pac0 
t-llnuol bo l(lv,•u t er '"'' iolcl! on wont I ww·k v urr 
t!t;~t·d to l11·nr >on 11ro nlwny!l wiJ llng t~ lilllon 

-~~: 1.~''0, of which yon will .flml. plenty In WoJUt, 

_ retdlag Rea4lDIJ Btaud.-11:. U . ( T,oudora, N.). 
l hilYu hllOlf KIVOU two dcSIIIlliS, 0 110 o r whloh 
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Fold.tng R end.lng Stn.nd.. 

11'18', 1.-Rtllntl el'l'ot. Flg. L-Oin••••l. Jl'l!f~ . :1, 4,1\0Ctii.-AnR'IOI 

a l whtch fnuno NUl be a<IJII~Ie•l h)' lltlntr 1\nll K 111 1!'lf8. 1 
and'· 1'18"· 11, f, ami &-8buwt111r pror-t'u or 11.1r~ ot IIIAnd 
tnlt111lfr. 1'1 K· t.-111111111 Ill he ""l'tlln flllllhJClhlU ll Hh 0 l\lld 
D. r llf. Ill. ·Junc•th!H nfrllfhl •lll"lll 0 rmdt. lftg.tl.-I'IV\IU 
10 lit• u,ru •~ 1'0111 urn, 11 arullll-•• IIOil~lun Clt t~nrL nt nail• 
8 &11111. I"ll• 11. - JliiiiJ() lllld Ph u l AL huLLOIII u( ldL•bllnll 

P. rl,.. 11. 14. IUI<l16.-l'r<l('•'ll8 of oluaiDif lilt PooL a,., 
rrr. 11.-abtnrtbr buw to fuhl l'ta.JU .. 

might suit y-ou. Dut ns "tnslcs lliO'or," nnd M you 
nught. not ft\J.Ioy clthor of t.hoso two. 1 hn\'O do­
signed tho ono hnro shown. It woJI aMde lt should 
bo 1\8 riglu M lf modo minu.s it~ Coining fnollltlei!. 
You mny~hnnglno Ull\t tho nrllelo would bu 1\ 
rickety tilllllr- no such t.ht.ng. Sizes must. bo left. 
to yourso.lt, but I will gi\•o you n fow bJnt.s. No 
plcoo oomcs ontlroly 1\}ln.rt. from tho othc.rs. lL mny 
seem a lot. of u·oublo ncec&lllry to mnko thhs alnnu. 

· but you will know best whether it will rcCOillJICll l>o 
you. 'l'ho rnlls o, o nro oonnootod by oross rl\lls 
K Jr, sorowed on to tholr t'ronLII, not bot.weon t hc111. 
•rhrough c. o pn88 plvot.e, which on tot· Into U1o shlo 
thlokncsscs of tbo Crnmo. 'l' ho lnuor nro lfi'OO\'Cd 
tor nbout. thl'cc·pn.rls tholr length, stnrllng fL·om tho 
A end. .Accol'ding to U1o dist.nnco tho t.op mU H. Is 
scrowed Crom tho lops or c. o. so will bo regul t\tOn 
tho nn~;lo ot whic h tJ1o fn\m o will bo ucuustt>\1. 
11' 1({8. 3, 4, nntl5 oxplnln thll!. 111 foldinl(, the fmmo 
Is turned IIJ) nml O\'Ol' i it t h un runs down bolwcllll 
o, o. 'l'hls notion oun oo seen br l!'ig. Ill. 'l ' hu mlltt 
o, o, nro hlnKcd too. o. ao thnt. they nmy tolllns In 
Figs. U. 7. nnd 8, whm·o Is shown tho prooc.~ ot 
clo~lng. 'l'ho rl~ht·hnnrl o is unllotl lo o by un 
ordlnnry hinge. l h o left-hn nd o must bo oonncolcd 
to o by t~ hinl{o slmlltu• to .l<~lg. !l. I <lo uot know 
wltothor snoh n hini{O is obt.nlnnblo. J t, 01' sonHl· 
thing like it., could bu cn~ily mndo by yourself. 1t 
will bo ueccssnr~. ns t lw lutL-hnnd u turns both to 
left ltml right. 'I ho rail 1 !::1 hinged~ us in Fig. 10. nt 
one ond to o, n nd, ut tho loft.hnnn end Is shaped 
for ru1 inch or so, n.s in Sl'ctJon in l~'ig. 11. On Lhu 
tuner thlckncl!S of o ut tJ1o end Is n l1lngo. to lho 
lowor half of whloh is aorowoll n. pivot, ns in Jl'ig. 
12. 'l'ho pivot trtwels nlong 1 whut\ folded. Ill! .In 
l<'lgs. 6, 7, nnd S. 1>, u mus t not oo lon~or tlmn t.bo 
length ot the fmmo- lho loft·hnnd ono bolng tho 
lonl{cr by Uto combined thlcknOIISCS of ono o uutl r. 
'l'ho ft'ot nro shown in l•'il',"tt. 13, 14, t\ntl 16. 11, n nro 
vcr11 thin tint motnl rolls. nt ooch c ull ot whloh is a 
pivot, ns In Fig. 12, whloh runs n.lon{l' tho feet, 
which will bo In section for somo dls tnnoo ahnllnr 
to J<'ig. I I. Whe n folding. n Is {>ushcd up, t.llking 
with -11. tho feet_ n1.1 in Fig. 1-1, 1\IH OnnUy ns in l!"'lg. 
15. 11, rr lllll!!t run n goo!l diSl41nco clown tho!oor, or 
tile)' will bo useless. A smnU h ook o1· bolt must bo 
fixed lo tho loft·hnnd o, t~ eonnoot IL ru1d o, Md 
provont tho !\lllnd from colln\l!\lng. 'J.'hickJIC$8 or 
woocl you will. no douht., bo ulJ o tojuclgoot. lC not, 
wrll o ngnln. Sptl<.'o is hnporLllnt..- J. S. 

Carpontor's Paper CBp.-OAtuuoc.-'l'h o con­
slrnotlon or 1t pn[lCr cap onn h nntly be descr ibed 
In Wo mt wbilo lhoro 1\1'0 so uHmy rnoro useful 
Md t>n\olical sul>jocts r c<(llirlng nltcnlion.- D. A. 

I~Inlttal&Bnd Tool Chos t.- S. H. D. (Netoloum).­
Unloas you cun ongt·nvo neatly, do not LlltOilllJt to 
do t ho I nit lnl1.1. Any C'ngl'tl\"Cr will do lho work Cor 
you mnoh bt.~Lt.o1· Uum you coulll \'ossillly do lt 
without consldol'l\lllo prnc llco and ski I. I presume 
you tu·o wnnting tho inltlnls for tmdo purlloscs. 
Yes, you mu)- be suro thnt a joln~r·s tool ch est. 
will not b o O\'Orlooked, but no tJn\o ctm bo lll\UlOd 

for t.ho t\llJ)ourruiOO of t\n nrtiolo on ft.-D. D. 
Fronoh Poltsh.-.l. G. (Aslllon-1mdrr-Lt/nt).­

Fron r h polish for onk or bny w ood Is just tl1o snmo 
n.s nuy otho1· Franoh polish. l t Is n solutlon ot 
ebolhto nnd m othylntcc1 spirit. OtJ1or iJ.lA't'Ollien ts 
ara often used, but they nro oC doubtful o.d\·nnhlgo. 
The polish mny bo lluldo olt.hor tblok or thin, no· 
cord lng to tho prOilOrtious o( luo and spl.r1t.-D. D. 

bn.molllng.-P. W. D. (Kcl/7t.9hat~~).-Thoro nro 
sovernl wnys of onnmclllng f umituro ot lbo kind 
you rotor to. If lbo ortllnnry ClllllllOI pn.lnts dn not 
produce t\ sulliolontlv goou result~ you mny t r y tho 
following process, but to got 11. to tho high lluish 
•· which la soon on tho bost Curnlturo ot the kind.'' 
ro~ulres skUI nml o..xpol'lonoo. Stnln tlto wood 
(p!no1) with vm·mlllon mlxod wiLh Jl'ronoh polish. 
'l'hen In the uemtl wny got up Lho polish wJih spirit 
rubbOl'. U nloss_ yon oon do' Fronoh J>ollshlng well, 

b
y on mny us well bo oontout wit.h euum ol ]mint..-

. D. 
BBg Btollo Tablo Covortng.-Lt'M'LB ScoT.­

.A good dt•nl will clotJond on t.ho oonstt·uotlon or the 
tnblo. You will not thll'l tho job 1\Jl Ol\Sy ono, 
lhOIII{h it will bo IIIUOh Slll\pllflcd it YOU Olln Ut\• 

~·Tow the bod. It you Ollll do this. t~mt not ko how 
tlw presont cloth le fnstonod. dlrootlons nrc \l!IIIOUCII­

sl\ry. It you ClUIIIOI.. I must n~k for furUil!r 1)1\r­
tioullll'~ buCoro I o1m belp you.-0. D. 

Ml\rblo Stalns.- 0. 11'. li. (South Lamtu·th).­
Tho simplest mlxtnro Ytlll rl\n uso ror ro luring 
ntl\rl>lo nnd romoving Rltlin~. is one of whltln~i 
o:oc:t~lo aold, 1\llrl wnt.cr. Dlssoh·o somo o f tl1o n<'lc 
nnd thon nmlto 1\ 11m~t o willt tho wbltht.K. Lot 
Jho po.sto romtlin on U1o mn•·hlo ror n rcw h0\1\-s llml 
then wnsh oil'. ' l' ho liPI•licntlon mny bo t'Op~·nt~<l 

I ( n eOCSSI\l'Y. n~"liOlllbor I hilL OXI\110 neld is "' 
dondly poison.- D. lJ. 

Worm in Wood,- R. J. (Rdillburgii).- Unll'SS 
your ohnlrs nt·o v ery old. tlw atl\lo or tho wootl 
ebowe thnt tho mnlol'lnl hr1s boon llll~ultocl t o tho 
purpose. You cuu do lilllo ot· nothing to nrn•st 
tho docny, whloh fi'OIII your n <'count should not 
h two boon nllowo1l to prococ'l 110 fr\l' 11s it 11a~. 'l' ho 
best. thing yon atlll do Is ln lmpt·cgnnlo l ho rh•fct~­
tlvopnrtswlth b nr.oUno. 'l'hiswlll klll t ho\lm·ms, 
nnd, t!O fnr L\8 Is possible, will t•rovl.'nL thn injury 
oxton dJug. ll't·om YO\Il' th•soriJI Ion, 1 hnngint• lho 
sulto Is only n common 01w. so pruy llo nnl h•t my 
remlll'ksln nnt wny Ut.• tnl.cn1~ implving I hut lOll 
bnvo boon tnkon in. If you OI'O inofltu•rl to 1 inkt'l· 
With tboohl\lrs yotu-sc:M, tho hinllhnt cltocuycu pariA 
tnny bo cut out nnd I'<'Jllncod by souud wood wUl 
porhnpa bo of sorvloo to you.- D. D • 

• 
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:Boring out JUfle.- J . W . 8. (OrX:1lty).-To mo.ke 
it suit for a shot-gun :-For this job a good lathe is 
wanted , and a plug-reamer with a eutUng shoulrler; 
the pin~ to flt an ugly Into the barrel, and the cutting 
shoulder aa much larger 1n diameter as will cut 
a way the l&nda of the ritllng. 'fo attempt this job, 
the worker must be expert at the uae of the latlle. 
and handy at adapting tools to the requirement of 
the job R8 it progN~Sca. This plug-reamer must bo 
followed by a reamer that will ftnlsh the inside ot 
the barrol quite smooth. Great care will be re­
quired in uslng the cutting reamer, or some parts 
will cut up roughly and leave a faulttsurface that 
cannot be removed in the ftniahing.- lVERPOOL. 

Rubber Shoetlug,-MA.ZrNNDA.R(Ra.waLPindi). 
-1 am afraid that. anything which could be said 
in "::;hop" about the manufacture of rubber sbcel.­
ing would be of very little assistance to you, but 
your suggestion shall be kept in mind. I am pleased 
to he-ar that the article on rubber-stamp making 
has been of assistance to you, and your letter is 
another e\·idence of the utility or ' VOttK in any 
part of the 'vorld.-D. A. 

Lead Lfghta.-OINQOI!l PoRTs.- The mnt.erlnl 
used for cementing or stopping in the glass !ended 
lights is a mixture of lnmp blaciCand puttf(pnintor'sJ. 
a nd then cleaned off with plast.er o Paris, the 
plt\&ter helping the setting of the putty.-E. D. 

Addreaaes or Writers 1n WoRK. - F . B. 
(Tauutonl.-'rhe addresses of the members of the 
staff or \\ToRK cannot be given; but any scaled 
and stamped communication sent to the office of 
Woax will be forwo.rded to the desired destination. 
-C. 

Windmill Speed.-WJNDMII.L.-Tbe n.ngle nt 
which to set the sails of a windmill vo.ries f1-om 15 
degrees at the ehatt to Z1 degrees at the end of encb 
bJade. You can regulate your mill by a .. counter­
fan" if on level ground. H you will send full pnr­
ticulars as to load and nature of work to be done 
by the mill, I Clln furnish the information you seem 
to require.-F. 0. 

Dtalltug.- H. E. T. S. (Lewisham).-! am not 
acquainted with the table ,referred to, unless it be 
a table of Mean Time. i.e.. of tbeditferences between 
dial and clock. Many good almanacs, Whitaker's 
for instance. give this dilference for every day in 
the year. Would not H. E. T. S. do botter to work 
out his dial, full elzel. by rule1 ln the process of 
engraving a small wagram trlfting errors may 
creep in which become gr&\'e ones when enlarged. 
I am not aware that r fng dials o.re made o.t the 
present time, but I believe that in the old "Cho.m­
bcn'e Encyclopredia," published last century, such 
a dial Is figured, and its construction explo.incd.­
A . Y. 

Locomotlve BoUer.- T. L. P. (Liverpool).-To 
make a locomotive boiler you must, afkr tho 
designing and drawing is completed! IRY out all the 
several platea to fullefze, giving the r proper nllow­
ances for ftancpng i and cutting out such holes us 
may be required oefore attempting to put them 
together. The nangtng m ust be done over a block 
of cast iron whose edges are rounded to U1e smne 
radius ae t.he lnsidea of the plates. This will be 
s tiff work in these plates, especlaUy in the tube 
plates, whose thickness for_your boiler should not 
bo less than 6 or 7 gauge. The radius over which 
t.boy are tlanged should not be less than i in. 'l'hc 
plates will hil.ve to be held down on the block by 
means of a collared or a BOre\9ed bolt passing 
through any convenient bole or holes. P roperly 
each plate should he.ve Ita own special block, made 
to the contour of the interne.l part of the ftange. 
Great care and patience are necessary to the formo.­
tJon of neat and even tiRnges. and it they are not 
regular, proper jolnta cannot be made between the 
p lates. The barrel need not be made in three rings 
nsin practice, but a single a beet wiU do just as welL 
It should be about 18i in. or 19 in. long, and be 
rolled round to make a butt joint. and then bo 
united with a strl_p of about i in. wide wiUl two 
rows of / 1 In. or tIn. rivets. When rivetl.ing the 
Yarlous parta you must pitch the rivets pretty 
closely together, say not J;urther apart than 1 in. 
fl-om centre to centre; better / 1 in. or iln., for if too 
far opart the seams will certainly leak. You hnd 
b~tter buy the r lveta of copper, not Iron, or ell:le yon 
wtll have go.lvanlo action going on; have snap or 
cup heads everywhere rather than countersunk 
bends. '.fhe bend of the r lvet will be l:eld up by 
means of a dolly or bar oC Iron slightly hollowed on 
the end to support it, whUe the tall Is banlmered 
over with the no.rrow pane of a hammer and 
tlnaUy flnlshed and rounded neatly with a • snap 
to<?l· In positions where a dolly cannot be made to 
attord diiect support to the rivet head, a hammer 
with an elnsUo aeh handle, called a "holding-up 
hammer,'' is ;preaaed against a suitable fulcrum 
and forced \V> underneath the rivet bend. Your 
flre tubes ah6uld be e.bout t In. internal diameter 
and from nine to twelve in number . 'l' bey must 
be expanded in their holes to me.ke them water­
t ight, and beaded over in the ftre box to protect 
them from the action o f t.he flame. Tbey me.1 be 
ol copper orot brass, but not Iron. When the rivet.­
tlng is done tho 8e4ms are caulked-that ta, the enda 
of tbe plates are all dumped up in minute detail by 
driving a blunt ohtael-like bent tool ee.y tin. thick 
at the end, ap.inat them with a hammer. This 
sUsht\7 epl'f!ada the metal and causes close contact 
to take place between the plates. Caulking Is 
alwaJI necesea17.t and it neglected, or cfone 
hurriedly, the bOuer will inevitabiJ' leak, When 
lhe bo1ler la finished, 7011 must teat lt under water 

r 
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pressure to, sny, 50 per 'cent. higher pressure lhRn 
you Intend to atearn it under. Then JrlOl'e caulking 
will htwe to be done at those sections where wat.er 
weeps out. 'fbere is eo very much work in a 
locnmotive holler ot tho elzo you contemplate that 
it is impossible to g~,·o you full information in a 
mere reply. The vnrious stays, fittings, and mount­
ings should dcmund some ut.tcntion. Hut if you 
want nny Information about epecinl parta os you 
proceed, or drawings, or any hints in design, I will 
trl' and help you.- J. 

Bamboo Washstand.- F. S. P. (TVllitworth.).-
1 have given you a desiJ,Cn for a washstand in bam­
boo, but I l'Cjl'ret. thnt there Is not s uttlcicnt. apace at 
my tli~:~posal for the ncct'SS4rl explanations m con­
nection with the con'ltrnctlon. This will be of 
little cont~cqucnre to ;you, a.s you Bll)' you aro ac­
quainted With the j Oinel'f of bambOOS, but it is 
an essential mntter LD those renders who are igno· 
rant of this knowledge. 1 Wl\8 at first about t.o 
send merely a \'e!'Lial t·oply to your query-not a 
sketch in nolo lilion ; for, 1\8 you will readily under­
stand, nn!IW<'rtl arc gh·on to individutLI corrcspon· 
dents tor the hcnoflt of other rcatlcrs besides them­
selves, nncllhitl reply caulll\rdly be classed t\.11 bene­
ficin! to others witl1out full working details ; but I 
hnve doue 1.hns much because yon are a new sub­
scriber, uncl it is always our desire to show our 
regard for tbo~:~e whom we wish to continue (as you 
any you at prcsontdo) to apprecit-..to us. PerbalJl'l some 
brother coutributo1· who hns hnd mot·oucqunmtance 
with bamboo furniture tllllD 1 have will note tltis 

Bamboo Washstand. 

reply, and lot us ho.vo a few descriptive papers con­
cerning U1is bmnch of industry. Ilnmboo canes 
nro or snch slcndt•r proportions o.nd comparative 
lightness that it would almost nppea.r that m build­
ing up such an nt·ticlc n.s a wn8h!'to.nd, upon which 
a. great amount ot wci~ht will ncccSBo.rily bo 
brought to bear in the slu•pe of mo.rble top, bRain, 
and water, but a weak tuH1 feeble job would be the 
result of any amount or skill nnd labour; therefore, 
my hn,·ing this in \'low will <'xplrun my reason for 
showing upright cane-s underneath the table, lheir 
pnrposo bcin.: to 1\dd to the strength or tbe stand in 
lending support for U1e just-mentloncd weight. I 
do not know whether thiS delli!nl will suggest any 
details to you suitable for tl. toilette t~blc; as you 
desire, lmt., of course, it you wish to match it 
properlr you will hnve t>rcclsely the snme under­
part. You furth er My that rou will probably make 
u. wardrobe to complete a bedroom suite in bamboo. 
Now it strikes me thnt you will ba\'O a peculiar job 
befoTe you. for a wnrdrobo being a species of oup­
bottrd, I fttil lo sec how you can mo.ke a lighter 
nrticlc1 or a better-looking one, by the aid of bam­
boos tuan you cnn with bonrds only. But I must 
lca;e you now, with the hope tbo.t you may, in the 
future, be fully Instructed and pleased in bamboo 
furniture making.-J. S. 

V.-Dnuur AoK~OWLJtDOJ\IENTS. 
Qneetlon1 hro vo IJeNI r••Co'\\'t•d from th~ followantr rorrul'On-

• nenu, and """wera on!)' RWRI~ I ll& CC lu t~nurJ. upon wblch ~here 
la greou vrcu••ro :-H. 11 . !Lolltlon, E. C. I: u A. 'V. (E•"ll'~ 
Tou;n) ; A. K. W. ci•Ungtou); J. W. T. D. (DrlDIIIMI); l'lfAG-

• l'l&lllOM: A WOCIICIIIl; 0. W. O.t .Z:..~Innl; R. A. \'V,(Siml]ord); 
R. C. (Sout/1 L<lm!Wih : J . R .; 11. 0. (1V4/Inll); R. A. (/IU"Q'tmll ; 
G. H. M. I!Atlf<l)_t A. M. (,Uolbom•; 8. P . j"'"lilnghcm) ; 
W •• J. W. (King' I C..TOII); J . 0. Jl. (hii.VI'JH'IIIl: 1'. • W. (Lmldcm, 
N . lY. ) ; 11'. K. (Jlonr~r.iu); L. J. P.tA/tOI<knherufl; PL'OJOIIICt; 
Dllt.PB • J. R . lB,.Irllr); 8CRI!ORI BICII (0o·port) • ltiiA Ditll 
( lYallnlb i. B ULTA (11 oc/11: .1. M. 8. T. ( Oo uoll); N. Q. (.11.., .. 
dlutw) • VOOD OLD J aarr; DADIIL&R : A. 0. H. (E ... ntngt.,.\; 
A. M • ..l (.d):1'1hCN) i llct81Kil'l AIIIITA!CT : 11:. A . (Bri«DO; 
J. R. 0. C.&IJIIaiC·IIIW•"LN>UJ: 0. W, tLnnd"''• 8.8.); B. P. 
(C.Utl•/orctl; lt. If. P. lllt'<frtttlll; O. 8. cLoadan, IY.); J. W . 
(Loootf<m., 8. W.) i. C. U. D. ( Lolldlftl, W.) <.J AOUT; AIC AD:Wl D&ll 
or" WO&IC"; r;. K. B. ICOI'A'""'oOCitll) : w. P. l l>ortforct); AliiA· 
T I VR CARrii!IT&a i. Olll 'TOO 'YO'OL)) U11:8 TO ICICOW; J. 
W . 18Dldll Wcalu); 11 . J . 0 . tNorl.llnMptoll) ; U. J. (SIIf'rtJI)\ P. 
W . P . 1Cockennoutl): \V, 0. Cltllltftf) 1 )t AOIO ..i. JJ. H . (}Jcg,._ 
&..,1: 0. P. tlAarer EdMI>IIIoot)J· H . H. (IIHUI; \1. W. :M.c.l.mt­
doot,II.B.); J., B. (Q,~tiO; • O.jLiM'1>000; J . H. (Bou1tn .. 
-.7nftta; )(. R. tHMddlrl,lleld); • lol. J. 1Dt!l/41Cl; Jr. ~V. 
Cl.dttatw); A. B . (8tnlt/ord, Jl.) 1 J . .t E. M. (London, R.«;.l; 
0 . W, H.· (PhotUI«&d) 1 11 . W. D. Clln'triOllfiNjll; R. B. B . 
(Slltater ~~i~· 8. (.1,.,..,_,: 111011\VOIIUll; w. P. ( l'(platt) ; 
D. llo<J. vu-m); .A. &. B. (llow), 
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"WORK" EXBIBITIO!. • 
(1~9I). 

For Classification, Prize Llat. eto., 1ee Woa 
Nee. 70 and 78. 

lxPoRT ANT P'RIZB Coll(pKTJTJO)J!f~tlf~~=~-: 
WITH TB.B .&.BOVE·N.AVZD Exammo.. 

The Publiehen of WORK hue much plfiUIIN _ .,. 
offering the following Prlzea for ~~~::!~ 
Medal and Certificate of Merit, to 
Successful Exhibitora fD the nrloa.a 
Classes as set forth fn pagee 290 
Magazine :-

For Daillft fM' NedGI.. 
FrnsT Pruza: • • • • Two GuiDeu. 
SEOOND PRIZE • • • One Guinea. 
1 'HJRD P.RJZE • , • • Ralf+Guine&. 

For Duig" for Oert(l(c4te. 
FIRST PRtZE • • • • Two Gulneu. 
SECoND PRIZE • • • One Guinea. 
THIRD Pruzx • • • • Balf·&-Gnln• • 

It any Competitors willb to enbmit a Model ID 
Clayt Plaster, W u, etc., aa a Deelgn for M'ed&l ta. 
steaa of a. Drawing, they are at Ub0rt7 to do ao. 

Competitors should send Jn Dra!t'inle or llodela 
not later than September 30, 1890, addrelied. C&l'J'ilae 
(or postage) paid, to 

MESSRS. C.ASSEI.L & OOMP ANY, LDUHD, 
L4 B!tJJ,W 840T40 .. 

Prize Competition. Lt7D04H HnJ• 
M edal (or Cmiji.cate, M LoNDOJII', lC.O. 

the caae 111a11 be.) 

A Motto must be atnzed to ea® Drawiu. u4 
the nan1e n.nd address of tbe sender encloaecl ID a 
sealed envelope bearing the MI1M motto, whlcb 
must be transmitted b7 poet, uuder co•er, to the 
.Kditor of WOHK. • 

The Drawings aent fn CompetiUOD wtn be •'" 
milled to three competent judges, who will lelea& 
those that. are considered most worthr of prilel. • • 

The Prize Drawings will beoome tbo 1II'ODeriY 
of Messrs. CA.SSELL·& CoXP.ANY, Limited. who wm 
return all Designa made by unsucceutul oompeti. 
tors to their respective owners carr1.1ae paid. 

The A wards, with the namea and add revs of 
tlte successful competiton, will be annoWioed ID 
WoRK in due course. 

For further particulars, all intending ooml!&~tort 
should apply to the Sec.retaryt "WoRK~ Exbibi- · 
tion, CASS£LL & COM.PA.NY, ! Jmit.ed. as abo•e. 
stating which competition they I.Dtend to oonteat. 

N .B.-Any Competitor, whether euoceeaful or 
not, is at liberty to exhibit hie designs at the forth­
coming WoRK Exbiblt.lon, on 1llling in the ..PfOPU' 
nppUcation form for space : and IIUooeBI In thll • 
Competition will be h eld to be no bar 10 bJ.a re-­
ceiving honours if awarded by the Jurors ID add!· 
tion to the above Prizes, but such forma muet be 
tilled In and forwarded previous to the~ of Sept. 
to the Secretary, Womr Exhibition. aa abofe. 

. W ORK 

TBRMB OJ' 8UB80RJPTJO& 
! mootb., tree b7 poel .. .. .. JJ. IlL 
I tDODC.~ • •• • • '' la.. Id. 

U monlba, .. •• •• •• 11. N. 
Pollal Orders or Poa\ omce Ordan ~r.blaaUbtOIIot.-1 

Poal Olllce, Loudoo , ~ O~a .. u.ud oox•.uT, Llwl~ 

TltiUIB POit TK a lallt&TIOI' o • .ADva&ftlll:llDft Ill ... 
WallKloY lHOL 1. ~ d, 

0 P • - •• ·11·· ne •s• • • • Ill o B.&!l Pa.lce - - • • • • • • 
l,luart.er l'asa - - • - • • • • I 11 I 
:&:ishLh ot a l'llf& • • • • • • • l lf I 
Ooe.Six~enlb ot a P .. a • - • • • • ~ ,: : 
lo Oolumll, per !nab • • • • • • 

small preJ1Atd .A.cln~laemeat.l, auob u llt8tgt~~oaa :!:-'o':! 
and Kxcbange, Tw~lJ Worda or lell, One a•, .Ad""" 
Peoor per Word oxua lt over Twanl.l· ALL ~=::-• uae 
t11enoeo~a ID Salo ud Bxcbantre OolUIDA art •-
ShJlllDII per Line cavenalna t lllhl wordll. 

PrOIIIftam& PotftiVIII, If' a NrWca of ~ 
~ IJ)ecial .,.,..,.,_. 

••• Advertlaemeot.l 1bould rncb \ha Oftloe toar .... 
daya lo &dunce ot lhod~ ot laaue. 

~ -~--
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saddle. Wbe ----·----·-·-~~ 
road, I can .n th_e Work Is 11 h 
saddle. A Sit Wi.lh ease on I£ t, ne on n. good level 
best o.dvanf.?2d nder, When he broad part or the 
over the hi };'e, not only busing hJs ankles to the 
should llket· est Part or the~ to push thll pedals 
the lowest ~.e PUSh them b ~ow or crank, bnt he 
the. best po~iJ~~ f Wben si't5n;~rdsbwhen passing 
actions, but he . . or perform in ar ack he is in 
formance of th 18 b1n the worst ~ the t\rst of these 
he. should be_ PT ack.ward push 0 refards the per­
USing his a k.lt aced m euch n,tbe pedals, and 

BJl~t~!J ~~~~~~;;;M~f~JIWOOD,-}. IJ tllf!IIO Tf'fjlliro 
un o.mntcur to mlke l~Y 8~J0 JliOt HllltJ11JIIJ Lhlul(lf ft>J' 
11o.vc Urnc and rn h 10 quuntlllt;H. Y t)ll will 
t·cqulre 'rhe costo,'!_OY Y JJUrt:hlllllng nnr )'tm m~y 

PI · b .,. o. mero nothlng.- IJ. rJ. 
um lng.- J. P. (Klnyt~lana} - rte 1 1 fJ:J 

mu:P~uea~io~ In theortler In which Y()ll gl V~ o.~~. 
tbe s~ompseorsr mmeettnll or sohlder, whou purthfured ';t 

, a wo.re OUSCS tlOet! 1 Clt I 
anythmg added to or mixed with IL 

1
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r;~d1 y 1for use. You can mix lt yourscl; it )'()U w~ll 
t , t e comp9sed of lead t.wo pnrta, Un one 
me~tcd and m1xed together, o.nd run out lnv1 ,V:f"• 
of lggots ... (2) Th~ material of which the wJs11J::. 
c o s .. or "!ipes, as the plumbers term theul ur' 
mnrle 1S fustian or moleskin and bed ticking· tiorn~ 
prefer one, and some the other; it the tick in~ its 
used! of course a greater number of tlllcknesscs are 
req~ed than it fustian were used ; they are nat 
son ed. in tn_llc,>w. but are rubbed with It cn.cb time 
or :raking a JOint: they vary in size from 2ln. llfjOilro 
an upwards. The way to make a saddle jowt le 
to.make a hole in one pipe and let the other' into 1~ 
-tt must be a perfect lit, or the meLal will 1·un in 
and shake the ptpe. 'rhe pnrts whe1·e the solder Is 
not to go are then s~iled with the usual mixture; next 
Rroceed as in Il)akmg any other joint. You would 

both when ;as~ he is able ~ ~~sbti~ that when 
passing the bot~g tpe top centr! a d thl the root 
by A. G H is m. The word ., st n a so when 
mean to 'say'tbarobt Quite clear. he daomping," used 
work he ccause a m ' 1 ee not surely 
on the s~U:tpneince~sat1ly giv:~l~~~t:,uthabove his 
mill H r Ciple as the h e pedals 
tence, ·• f ~~:~lu~es this par~~~~~~ in a quartz 
faster an~ long~~~~toth posi~lon~, andt~n~~r!~~i 
.A. G. H: IS so fond or~ces 'Vl~h less fatig11e." If 

~~t~~~ a~o~~~s P;\~~~T~~r~fgl~;nge t~eo~Jab~~~o~! 
~u hmshded sentence I sha~rs. t rhe meaning of this 

c a unce as n t t no make myself appear 
havde finislled it. lo also ~nderat.and~ but he might 
an find that I can f 0 ave tried ooth positions 
when the seat is as ~go arther. ~nd with Ices fatigue' 
the forward position WT.f:Jin Fig, 3'-that is, when ui 
the advice that tb · e next writes: "Again 
the same height is e Beat and ?andles should be ot 
r~lati~e height of ~o~~~d, as 1t is evident that the 
nder. Here again A ~P'j£dje on the reach of the 
which, if he had aho'w,; · · umps to a conclusion 
standin,g tl)e article wbi~~e~a~ the pains In unr~er­
fau~t w1t~ 1t, he would ha {; dDf shown In findmg 
plam of 1t.. What I ea. ;e a cas reason to corn-
bar:, and seat, in all ~\'Cll~:r ~he scdals, ,handle 
adjmtable in a slot and when~~~~ sdlarctb1es are 
seat are in their in· d si . an e ar and 
ability, they should 1be Pl~v~on ~ r egards adjusy 
was that in a welk.>r : e reason of th1s 
when closed comes sligm~~~ thman tt,he hand 
when the arms are extended t de sea eo that 
handles the · will b 00 \Var s to grasp the 
a. rider shoKld, the~ef~r~~\>!td~1r~~Jh£ s1a:~ui-! 
~ arljs t~o l~ng OF too abort, the scat anr:f ban cUe; r:;:: e:Sify :dj:t~l~toeir !Jltiqthposition, would be 

d f ll .. aut e1 er case. He pro-
cee s ~ o ows:. It Y,our paper is widely read, I 
a!ll afra14 the article Wlll cause annoyance to bud-

b
ding cycbsts, and should like to see another article 

Y a compe~nt authority on cycling." '!'he Editor 
of WoRK IS generally ready to a ccept literary 
matter on appx;oval. Probably .A. G. H ., who, from 
the wa.Y he wntc:s, wishes to appear to be a ~rreat 
ant.hon.ty on racmg matters, would oblige with an 
article m order to teach the novices bow to become 
racers. He concludes with : ' ' I enclose a few eut­
tings . from the advertisements of well-known 
makers which you will notice are rather different 
to tl•e model ('J) machine of your writer's." As I 
mentioned before, the model (1) machine wns a real 
one, and is much more reliable than a sketch, the 
accuracy of which can never be r elied on, as the 
m.achines themselves are continually undergoing 
alterations, while the blocks from which the print­
ing is done, it there is any likeness to the machine 
at all, are not a!tered.-P. B. H. 

Pa]Jfa.sse.- R. W. (Ruspidoe).-Unless you are 
wanting to make palliasses in large numbers, it is 
not necessary to have a box. The only object of a 
box i s to allow the straw stuffing to be pressed 
closely and firroly, bat you ougbt to be able to get 
tbe same result without. All you h~ve to do is to 
Jay the straw evenly tuld in sufficient quantity. 
There is no r egulation pattern for t.he boxes · and 
when I tell you that a couple ot boards mnde to 
sufficient size~ either by jolnting or otherwise, and 
k ept at sultaolo dfstanoo apart, wUI do as well as 
anytblng, I do not think I need say more. The 
details you can easily arrango.-D. D. • 

J'ret Wood DeGilora.--E. A. 'f. (Donccuter).-lt. 
fs quite Jmposelble to aivo answers to questions in 
the tasoes fmmedJn.tely auoceefling receipt ot in­
quiry. A moment's rofteotlon must have shown 
y ou the absurdity ot expeoting a reply Jn wob a 
abort time and as you say an answer otherwise 
will be no use I do not gJvo it. TbJs aolmowledg· 
ment JJ sent tD the hope that Jt may oatoh your eye, 
and e~laln to yoa bow ft la the lnformaUon JOU 
want 18not ln "thla weuk'aiJiue."-D. D. 

Am•rloaD ototJa.-0. w. <K~tnoton>.-1 am 
unable to teU r ou hoW to mako American (or 
leather) oloth 0 the beet quruty, 'orJr.; r::~t 
reMOn that ma~~~:t~:~oXe. a= Jt you were 
~~~~'foiNvt~1fr~uld be uaeiOM forJou to attempt to 

make tho ~loth, at th;;. ~,.tJ0an11 f u~E:o'~~!J~ 
~t/!~0!!~~~0 commoneat you oonldf • 1 
'"" not. awiU'e that manu urer 
dan!SaYfOU ~ent rcputat.lon qua1Jt1 of tills 

:!U:.!\ rtr:n~~.!! t~~ ~.~,eo~ or~-
vartetr o eo v .... • .. ~ 
what. JOU wan& fro .... onm auy beaP 
course, if rou~r::r::fo~ 0and 
~ it to bad tlated 
;ou .,~'tte ~or:;:n~trc\.h;;: 
Best JmDB preiJie too mAD1 
ae JOU ha-Te. Dtoi'PlatiOO. J am =t:t:=r hJqufq •• ' . 

• 

ndkthe P8f!uelin Lamp, which I bo.ve several limes 
Bpo en of m these columns, a gTcat help t.o you, 11.8 
Ybou would, for tl!e odd jobs that you ho.ve to do, l>e 
a le to ~1spense m o. great measure with the metal 
pot o.nd nons.-R. A. 
Bo~~ca.se. - J, P. (BlacTcburn). - An article 

deser1bmg the construction of ·a bookcase Is in 
hgnd. Thous:h not quite the style or thing you ask 
a out, you wll! h?-ve no difficulty in understanding 
from the d~enption how to make what you require .. 
All you will bri.ve to do is to ignore the directions 
so far as they refer to the lower part. I am afraid 
rou have n«?t read WORK carefUlly, or you would 
not have sa1d you have never seen "anything of 
the sort" in it..-D. D. 

Statnf;ng.-R. A. DE P. (South. Kensinnton).- I 
am o.fra1d the reason for wood stained w1th your 
mixture not looking nice must be attributed to your 
wa?t of experience ro.tber than to nny fault In tho 
etnm itself. I have carefully tested both of the 
samples you ha.ve sent, and while I find one is 
~uch c)earer than the other,! f\nd no serious objec­
tion '!JlJ;l e1ther. That wh.ich I take to be your 
own-It IS, by the way, a ptty you did not put on 
the botUes some indication of which 'vns which-is 
rather too do.rk for ordinary pul'])oses. If you 
reduce the strength by adding some more wnter, 
you will probably improve the o.ppcar11.ncc of your 
work, unless you want it very dark indeed. 'rhe 
other st.l.in seems to be merely a solation of hi· 
chromate of potash, but l may be wron~ in tilis 
assumption. Wherever it is thought des irable, m·o-
portions of ingredients o.re named; but, ns a rule. it 
1s better for the maker or user to know the contents, 
leaving .him t4> vary proportions according to cil'­
cumsto.nces. One of. tbe chief elements in sudning 
and French polishing operations is judgment.-D. lJ. 

CofftnS: -.T. 13. (Rawtenstall).- The mcnsnro for 
a coffin is taken much as any oUlcr mcusmres ~tre 
obtained, from the crown of the head to the great 
roe for the length: for the width U1c mcnsure is 
taken across the shoulders; but tor a woman it is 
necessary to provide a wider coffin, owing to tho 
greater breadth of tbe hips in the female figure: it 
is ctJstomary to add an inch to tbo shoolder 
mea:&a:re; but J, B. must use his own judgment. 
always remembering that 1t j s better to mnke the 
cotlln too wide than too narrow; itgive3 grent pi\ in 
to the relatives it any difficulty occurs In the 
placing of 1.be bodY of one they have loved in the 
coflln provided. 'rhe a verage-sized coflln mny be 
taken at 5 ft. 6 in. long, and 17 in. broad at. the 
sbonldOI'S; the aides of snob a coffin should be 13 in. 
at the head and 11 in. broad at. the toot: thiA gh·es 
a clear depth to the coffin of 12 in. and 10 ln. respec­
tively. .T. B. bad better make a set of patterns o[ 
the bottom, or half patterns will do. The head and 
foot are JLud on to the coffin bottom with nails 
driven through the bottom into the head and toot. 
wh1oh average 8 in. wide at the outside of head and 
IJl in. wide at the outside of toot. Both head and 
toot must be sawn lridt~r than abov~ aml planed to 
the width and t.be angle required o.rter fixing them 
on the bottom. I &lt'e t.heae figures to help J. B. to 
et ou' bll pattem, wbloh, being preserved, wlll 
aaTe " IP1l&l deal of t.lme • tbe distance of the 
aboulderJIDe from tbe bead ls about f of the ten~. 
aud I da~t to aa1 t.bat the 11attem la made the 
JeuKtb of tbo co~~e ll tn. loet by nalling on the 
beail and toot JJ ed by maldug the foot splaJ 
ou,wardaiJD. tbua 

Bottom 
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for I hu rt•nmhulcr the ------ 'I .,J 
cllld tunc that a fourth below No. 5: then No. G o. 
filth abo;e No. 2; then No. 3 a fourth uclow No. 6; 
then No. fa tlfth nbo>e Xo. 3; nnd, luslly, to com­
plete the "diatonic" scale. tu no No. 4 a fourth 
abo>e No. 1. The rema.inin~ nolcs are tuned in 
ootn>es to l\os. 2. 3. 4, 5, and ti respectively. lf the 
.fl.fths in the ascending scale are nil tuned just. n 
shade-flat "tempered.'' us it is called-the cltords 
will sound smoother and muob more pleasant to 
the enr.-R. F. 

prc.,cntcd to tho wlrul is consltl c• t·nhly lnrl{fll' thon 
thnt on the ilt!!lclo ot the window. i\!foln, lL lH 
beLt er to mnko tho harp ot I ho sumo ICIIJ,fth a !I I ho 
width of tho window, so thnt when the I!UIIh 111 HhiiL 
down ~1pon lt nil t_ho nir that enters must llll ll!l ovo•· 
tho striiiJ::S. VIolin papers arc In hnnd.- J . ll'. 

JEollnn Hnrp Strtngs .-KtLDONAN.-Seo ubovo 
reply to ::iCO'l',-H. }'. 

Wo.rdrobo.- -J. D. (Belfasi).-As a prelimllllLI'Y 
to this reply I must inform you that it is cnll a·ely 
outside the regulations to send un unswer by post, 
us you request. All requisite notice is taken of 
each communication for the purposo or benefiting 
the renders ns a whole; and this desired result 
could hardly be attained by r eplying per post. You 
wish first to know whether the dimensions, 6 ft. by 
.J. ft. by 18 in., are suitable for application to a ward· 
robo. Ther are quite so, with the exception of the 
heig ht, wh1cb I should ad me rou to ha,·e, at.leust, 
6 ft. 6 in. I herewith give you a design, but it is 
not an uncommon pattern; I have not strh·en to 
gi;e you anything out of the way, as rou do not 
seem to desire i t. As you ha. ve made o. set of 
drawers {although you d o not say whethe1· a n 

Piano Front Treatment.-1'\EMO.-.d full fret­
work front in a piano is a Utrle old-fnshioncl_l. and 
you would certainly improve the appearance 1f rou 
could form a small panel at. each end, say of oak 
gilded all o;er. .Any pict~·frame . maker would 
make i t for you and prunt a bird resung on a spray 
of flowers on ea'ch · I ha;e painted se;eral myself, 
and have found them most effective. Then ;ou 
could treat the centre in the \Yay sou name. when 
I think you would sar it wus most artistic. I do 
not think the design you mention would be suitable. 
U you wish to enlarge it, do it by means of squares 
(see front page o! No. 14 of WoRK).-'1'. E. 

Stringing Square Ptano.-H . .<\.. C. (Plaistotv, 
E.).-As I understand your letter, your square piano 
is a tlveocttn-e. C to C; the pieces of whalebone you 
mention, 1 presume, are the dampers. You can 
repair the soundboard with somo thin pine wood; 
fit the piece in. then __ glue a piece of linen under · 
neath to support it. You will ha vo to use care in 
stringing; see that i t is sound where the ends o! the 
strings are hitched. Start at treble end with No. 8 
steel wire-put on h H!lYe notes of this size i next 
take Xo. 9 steel wire-put on twelve notes or this; 
then !\o. 10 steel-eighteen notes. Now take brass 
music wire Xo. 10. and pur. on eight notes; No. 12, 
and put on four notes; Ko. H , and put on four 
notes: Xo. 20, and put on four notes; this will com­
plete it. You c.m obtain the wire from ,V. H ughes, 
3i. Drurr Lane.-T. E. 

How to .Make n Pia.no.-K~GSLA~D.-I thank 
you for s our kind remarks, and I caunot understand 
how you lea>e off atE instead of A. Perhaps the 
best; war to gi•e you an answer will bo for me to give 
you the notes for the seven octaYes-f A, A sharp, 
.B, C, G sharp. D, D sharp, E. F, F sharp, G, G 
slurp. A] [A sharp, B, C. C sharp, D. D sharp, E, 
F, F sharp, G. G sharp, A) [A shar p, B. ctc sharp, 
D. D Eha.rp, E, F. F sharp, G, G sharp. A) A sbru:p, 
B. C. C sharp. D, D sharp, E , F, F sharp, G, G 
:>har p. A] [A sharp, B, C, C sharp, D, D sharp, E, F, 
P sharp, G, G sharp, A 1 [A sharp, B., C, C sharp, D, 
D sharp, E. F, F sha.rp. G. G sharp, A j LA. sharp, .B, C, 
C ~b..arp,. D, D sharp,~ F, F sharp, G, G sharp, A).' 
Yon will now see that there are eighty-five notes, 
commencing at A and ending wi th A as stated in 
the paper, each octave in brackets, and seven in 
number. It you could see a pianofor te instruction 
book; you would there 1ind a rep res en t.ation of the 
keyboard. with each note markea. You can obtain 
a.n iron frame at the ironmonger's named in the 
paper, but yon will not need one for the piano you 
are making.- T. E. 

:Rusty Piano Strings.-SnEMOOR.- Thestrings 
on your piano may be cleaned ·without removal by 
rubbing with a leather ~ad moistened slightly with 
parafH.D and a little plJIDlce powder ; aiterwa.rds rub 
Of'er with a Jeatbern pad on which is o. little lard 
~fro~ ealt. and mixed with camphor to pre vent 
a repetiuou ot your tro11ble.- T. E. 

Platinum Test.- B. S. (Saddleworth~.-Plo.tinum 
Is proof &o,'>"Afns t the attacks ot simple O.C)(lS howe ver 
strong they may be. It is only soluble in a mixture 
or nftric and muriatic a cids. It is a white metal 
re!!eDlbllng in colour such m etals as zinc, silver or 
tfn. or ~e. alloy known as German silver and nickel 
~er. fin 1.8 r eadily soluble in muriatic a cid and 
.... the others wJll dissolve in nitric acid. It there­
tore. 7011 8'Wipect a piece ot metal sold to 'you as 
Jilatlnum, &.est..lt by applying a drop ot nltrlo or ot 
murfaUc acid to some obscure part, and fl tho a cfd 
&CU on the metcl to d issoh•e or blacken it, you may 
be •ure Jt Ja n ot plutinum. Its weight wJII also 

l
hcJp J (Jfl to decldc, as there are no others so heayy 
tlJitCIJXJrtlon to the bulk.-G. E. D. 
8ma1J Dynamo..-W. J . C. (Lo11don, JV.).- In· 

•tlrut tlon• f tl! malrfng small dynnmoa nro given Jn .. ~e1eehrfe~ or articles on ")fodol E lootrio '"Lights " • 
..... c liro now appearfng.-G. E. D. ' 

Zlthor ltrlug•.-W. J. J . (Btl/Cl8t).-'I'hostrlngs 
f:::'u~e zither conahJt of tho tlvo melody or finger· 
trln atrt

0
op and the twenty.elx acoompanJmont 

a . fll · C tbo tlrtt, Nos. 1 and 2 nro No. 8 )ltoel 
~~~:;!;,_o- 3 ta,~_b1 r&l8, 11nd Nos. i a nd 6aro copper-

on •loCO or lilk. Ot Uio nccompnnhnent 
atrlnga, NO$. 1, B~, 8, an411 aro KU~ and Noa 2 4 
5, 7, D~ to, 12 to ~ are aUk or atecl-ooveccd. ' •lho 
comp eto aat costa about. 6&. or moro uccprdJng to 
quality. The method of tuning la gfvon Jn over 
'utor,.:Snd tbeso,aa well ns atrlnga and otllor JltUnJ 
Jr:~hen•lWo=ho;_l(~ra. Ohilver8 & Oo., st: 

JEolfan Ha.rp:- BooT.- 'l'ho rnoet 
·~•PH:S for ~ o.t:e &tout Jlrdt or J!J vidUn 
Tell~t .... ~~0 ldorbeD. .Uut wbJohuvor nro 

............. ouLhJ taken to hnvc thum nU 
mttl•eatme t'kness Wld quu.Jlty. fu 

be all ot the eamo pitoh and the 
low, aa when tho linrp 18 Jn use 

or lowest. note 18 not heard but only 
or The plan ol making 

naathla Advantage: thaL 
upon the at.rJnga. and they 

.~~!.~re readu,. or cotll'Be the 
no.. ,..ope. ao tbal the aperture 

• 
:F.ig.L · 

F.ig'. 2. :Fjg .3 . 
Wardrobe. Fig. L-Ordina.zy Pattern Wardrobe. 

Figs. 2 and 3.- Sections in connection with 
Bottom Carcase Top-board. 

ordlnnry chest or merely n cabinet) I think much 
iostructlon will bo supcrtluous • mid to those to 
~rhom JUOl'O than I give is nccessnry I should sa 

Look throug h bnc'K llumbers or Vol. ll and aJof; 
tbo Iudox or Vol. I." 'l'h e d etails pre>iously h>en 
tor the manlpulnUon of wood are eounlly applfoable 

Jn this lnstuuco as In nny ot her. W"nrdl'obes ot this 
desorJptlon are u sunUy runde in t wo carcases the'. 
unio~ being at A. 'l'he top board qt the bottom ea~ 
cn~e s m oulded , and around the top of it Js o. rim 
h~g.5), Into whioh the bottom of the top cnrcaso " i ll 

d• t.?'1ou mig ht make t4e cnrcaso ns n box all 
e gea uu ng square, and mitre and 1 ·d · 
(Ffg. 2) row 1d tho top ot lt ; the rebfte~e ~~~~~~ lng 
ot wlllph wlll come in dJroot contact '~lb tho ~~ 
~:S1,1~oCo:~~ bottom oarcnses wlll onch contain 

tbo tob~mcr, Jn ad~flri'o~~~~~~~~~~\ \~~l~OI~d;bnoltl~ 
can o IIOI'owcd togotnor nt J\ 1 t • ' " 
&~~~ ~t~r8u?g;l\~!~~J f[:~ rom~~,J. t ~g~~Jr~on~ 
!ormor b~ug mitred up ou f~~~~~:d l~d doop, the 

~~~~or~~~.'~~\~· .. ;;\nit~ ~'t~lr. b:s u&o~~ ~~tt"b.ng!e~~ 
suppose ybu ICnow that uldfu g u est. I 
can be purchased 1 R eu:P° C for cornice, eto., 
tlou Bcd.room Suite, .. No. 2~~~ fle(f:! "Combinn· 
o. md ethod ot pu.ttln~ together eorni nt P~d e), for 
an plinth; but don"~"t ce no frieze 
my advice for thlckn~unce upon me concerning 
where endeavoured to ~~1~od, for I h uvo else­
difference of opinion 1n direo m_y reasons for a 
by telling you to uso 1 in. stuft' f tloni. I hope that 

. or s dos, nnd i in. 

mnrtl~•·tl 11 ru t IA: w 1;1,.,d) ~~~llr llflq ( ............... '• 
11111111 unL l,r·lul( furtlu·r 111f eltlat "'bkh. "-... 
hcrvl. l'rovluuw urLlt:tt·11°flllrfhlr111 .~ t 111. 'I -.IQ 1 
tho tlOOI', w}r(l;h Will heW ~~~' l!llu 1 r l 1 "\ 
clllle r· n 11111111 or hov.,llr.•J'd1l"'''t 2J;J(1 •.lll~711 ~~~~ 
~;uy f i)U cun tnnko A t' rror lu lt''· 11-~~<~~,r 
appcnrunco or LI HJ lll~lt·r 1';r•;l Wilt: 'ht.,' -;'I 
the front, will couaple;t1,· ti, I wr, hrJ,,ri'lll,,~,. 'ffi' 
a 1·oomy spuco tor ll to fll8j· r1t11'LI ~'-4r~· Y.t, 
and conL pel:{fl. 'I' be · nu nt a ., .liiJII !A 
depe~ds upon indi viluu~'~tJ;rn r1t ~~~1111,.., ,;11~ 
nro JOined in tho front 11U!. l:flr 1

' ll!J!l; ~ 
{which, by the wuy ml h <Jt U1o ~'~~>:t 11•1.1 
the sid.e boards to b;lng ~h~ b1~ t:s 11.1. tl 111 ~~~ 
a contmuous line with tbe 81 1!8 flt th~ "'s~ 
boards. Concernin g W OOd lltilde ot u '-lt'2"!t 
SiYeJy ';~ Sed nmong the ll'IC!n ( Ulnut ~ 1:J lt.op~ 
A sh, P.me, and plo.ln deal ar am ac.1c, 1 ~t t~ and eather pnlnted enur 1 .a alao o1u ,e"'4 ._. 
stencilling or incislng. It n~~t or det>.o~llll..~ 
and your purse as to who.t WOOdrest "'1tb "r4 

Wax Flowers.-c A. G ( r ea ~~ae.!~t~. 
flowers are n1ade t;om ·hLougltt..or011 • ., 
coloured wax sold tor the 8P eets ot J>tt~l·-wlt 
c-qt o~t with scissors (wetterne. The ~Ell ll.( 
stick~g to them) and rolled to tl eep the w~ ltt 
ture m the hollow of the hand ~e reqol~ ~ 
headed tools. called curJio,.,. P~th smuu g1 ~ ... 
i >ory, or wire with glass 't • ID&de 01°~ 
wetted before use. Tiiiting is ~~ds; ~~. ~"\ 
and . brush~s sold for the purpoS:.e 'ttb dry~/ a.k 
co;ered w1th cotton is USed T orstt~~ 
io~p is made at the end of 'the 0 ~orm a ft~ lt!:t 
wtth scraps ot sheet wax: as a! w~.re. lllld ~! 
the petals are attached by P~dation, to--.;.~ 
dodg~~ for. making leans, such as UXe. 'Ib~ ~ 
out ~1t.b tin cutters, or squeezing JIIIlthitjg~ 
moulds taken from real folia~ em ill PlLr 
8..!ti.stic method is to cut and n'}~kbt'ht the ~ 
fs.l\lug to e~ch an individual charact e~ by~ 
l he materH\IS and appliances are e\nstnxatt:i 
the kecp,ers o~ fancy shops "iU ha~o cosul·ltJ 
them. I here 1s scope for artistic taste,_ or 11ill~ 
but. to excel in it demands much em ~•Oil; 
d elicacy oi touch.-1\l. M. Pracuce l!i. 

Polishing Horns. - L'\QCUU:R. Tb 
roughness~o.f thesurfaceoftbebornslun·=~ 
s~ped oft' w1th gl~s, and the horn rubbed '~lot 
this can be done wuh Dutch ru_sh, or \\ith ~: 
sandpaper, or with water and powd~ 'trrt:. 
stone or bath brick dus~ whicbel'er Illll ~ 
hand most readily. ~he actual poUsbin! ~10 
to be done, and for domg it there is atso"c:lk~ 
means. Powdered charcoal and water ·~11! 
applied on o. felt pad, and afterwards eitblll1r t.: 
de~ed r~tten-st<:>no or putty powder; the fin~~"· 
bemg gtven w1th soft chamois leather ja-1 w~ 
ened with olive oil, or with the naked pw~ o!~ 
hand and a litUe subnitrate of bismuth. .!Dott:: 
wuy of polishing is with fine rotten-stone atd ~ 
o~. a pplied " ith n. chamois leather: then robl;i;; 
with leather IUld oil ; and1 lastly. with a cle311, C1 
leather. A third method lS (after the roll~ 
and oil) to rub with dry whiting bn a sof~ 
~· and to fini~h "t••ill? ~e palm !>I the h&lld • · · 
dusted o>er wtth whiting, or wtth a clean R3t~e. 
Whlche"Ver way L'\QUIRER ~oes to worl:, he .-:: 
find that the secret of getnng a line poli;h ~ 
main1y in gi\'ing plenty of gOod hard rubbic6-­
::.U. M. 

Repairing Indlo.rubber Gas-bags.-Qnct!. 
-I must say I have had no e.x:perience l'lilh !'!" 
bags, but I do not see why there should be uJ 
dittioulty in makiogsuchsmalliauUsaiNight(~f 
are only of the sizo of pins) \\ith a solution oi il!dJi. 
rubber. A solution nngbt be made of half an~~ 
of rubber in three ounces of spi.rits ot turpen~ 
and the holes fllled with it.-ll. lf. 

Detecti ve Crunera.-T. P. IL (LiM]'JCOII 1:'3 
bear in mind that certain r ules must be ~~-~ 
h o" ·e,·er rough and reads the instrnment a ilii ~ 
expected to do good work. Tbe best melboi ~ 
proceeding. or one that. will give the best re:;ullt~ 
the least trouble, is to procure a chea~ , r; 
camera, say, for instance. o. Lancaster l p:a!t "d.r 
!ens, a nd half a dozen double dark _slides. OJe: • 
lS sup p lied wi th the camera, but ~ rou bar~ 
structi ''e a bility equal to the task, th:o m~~alll:lll 
be made, and the whole enclos.~d m ~rond.; r 
after ndjustiug the focus for oQjects boln. 
12 (t. disr.nnco. .An Rllerture at one end :ior c.!$! 
permit the Ions to net~ aurlmay be open ~~ 
by a shutter on the outside actua~ea S[ ag~ 
b8.nd, the slides ot course used 10 e I&JI!t 11 

manner. T ho exterior of the bos m&:r be oot ~e.• 
look like n brown-paper parcel. It '~illrr \fotbtill 
vast amount ot ingenuity to m~ec::t Jee St. \f~ 
apparatus. :Messrs. Tuylor. or ~ 6 slY tur ~ 
Lancaster, supply lenses, made exll~gQoJdt~ 
purpose, b u t o.uy quick a cting lens "' 
of d efinition will do.-D. rd 'j aaJt'.-'ft 

Galting Wheels.- A. P. (Ha ~e uj)')D ~ 
gait o.ny ldnd of wheels which l.'e,·ol ,Me.($. :-.1 ~., 
·whe ther h und, la.rrY, or he~wy c3l't "we pl'\11.'\'il' ~ 
allow them' to k nock und run sweet. ed tbe bt.i 11 
follows after we bu.ve planed and truprepoi--stlllf_.;a 
~t. it ready for tlx.ing thcth· ar~!t v~~~··$ • 
gtn ng theru "hook." In e ~~ oc}W lP'_~ 
SUtJpose that w o ure fixing arm~Y~ ;et the~~ 
p:ur o f &in. tire cart wbeell;. , of tll" cl~ 
ede,o-e a cross the fellocs at the tron the} f&l.~ . .;:.1 
then measure the space betw~~~ ·~ ~ 
spoke on the nnvo and the s~ft ll in.: ~ 
be, it the wheels are well dis~tion. aaJ 
strnightedge in tho same JlOS1 
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the !Jlllte at the other end o! the same spoke n~r 
rhe feJloe-whatel"er this mea'ffirement may be 1t 

- , be dedllCted from th.e first m~ment: ~e :rti1 su.ppose it is 2t in.. therefore 11 leans 2 1n.. 

lli'ollll' the 5eCI'et lies in allowing a smaJt,\ in. book ;;.r :rery inch measurement 1n the ol the 
wh~ so that in this case it will be a ve~~ little 
uder' or a small t in. Therefore. when the string 
is sue'tched tighl across ~arms, and in the centre. 
and through the lynch-pm holes. the measurement 
ot the arms should be. when .fitted in the bed right. 
trom the toP of the shoulder to the string. a sWall 
tin- It the wheels hal"e a 2 in. disb. I do not know 
o1. anY books or joarnals published upon wheel­
wrighting or railway waggon building published in 
EngJand. bot thue are several publ ished npc>n 
eoecb-boilding, both in London and Paris. In 
.America there are monthly journals published. 
nameh· The Hub. Carriage Monthlv. and The 
WA.td~qht and Blcu:JamWa. I beliel"e they are 
pubUsbed m New York. bu t as I hal"e not seen an:r 
1 am tmable to gil"e the address and price of the 
IIUDe.-W. P. 

'1'he Leagth of Felloes.- W . H . 0 . CStant«m).­
To ~-certain the length of felloes for a wheel, how­
ever large or small. we describe a ci rclet in. higher 
than t.be hei§ht of the wheel: we next describe an 
inner cirele:. or 2l in. {whatever the thickness o! 
lhe !elJoes may be) distant from tbe outer circle. 
U there are fourteen spokes, we divide this circle 
into se•en equal parts, c.ach arc representing a 
felloe. U there are twelve spokes to each wheel, 
we diride into six parts. etc., two !IJlOkes to each 
tenoe. A piece of board should be dxed so that one 
of these arcs is described upon i t when di\;d~n.!{ 
the circle in to partS; each part must be of eq 
length, or the felloe joint would have the wrong 
bevel. a most important point in wheeling. "rJlen 
the pattern is sawn out.. the size of tbe wheel should 
be painted upon it. to show at a g la nce the hei~tht 
the wheel would be if six or seven of these felloe 
~tterns were placed in a circle. The reason why 
; in. is added to the height is because the wheel. 
when hooped and dressed otf, will revert back to 
the original n1easurement or height of the wheel 
you want. besides ensuring a perfectly rotmd 
wbeeJ.- W. P. 

Improvement by Patentee In a Patented 
.Arrtcle.- H. ~. R. P . (Tunbridge W t ll!t).-As the 
alteratJon i3 so tri1ting. cannot our rorr o!$p-1:Jti.ent 
amend hi3 specification 1 The form ot applicaul)n 
to amend (to be got a t a po:."""t office) costs up to seal­
ing. £ 110s.; after scaling, £3.-C. C. C. 

I"DriDC Labels OD TiD.-STICh."l' llAST (Bi cele.s) 
would. perhaps. find Le Page's ca rriage g lue 
!lDSwer. I t will tl.x lighter mater ia ls to iron..-
S. W. 

Article 1D Plpeclay.-c. H. C. !CIIeUenham) 
mJgbt make his query direct to the t1.1·m which he 
nnmcs.- M. l\L 

Advtoe aa to Trade.- B. R. G. (Do1·king).-A 
communication awaits B. R. G. under U.te care of 
the Editor ot W OllK .. 

Subjects 1D WoRJL~J. C. II. IOu.stom Housd.­
An a..rticle on a .. Kitchen Dresser •J will soon up pear. 
I will endeavour to meet your requirements. but a t 
tbe same time your watchword s hould be ·• Excel­
&ior." and you should strive to tread in the higher 
""alka ot carpent.rr.-Eo. 

U1e of .. Patent. .. - 1! F.uRPLAY will refe r to the 
PatentiJ, Designs, and Trade Marks Act, 1883 (<&68J7 
Vict. , eb. 571, be will there ftnd ·in part 5, section 105, 
" Offences "- that IU "'Any person \vho represents 
&hat any article sold by him is a patenltd article, 
when no palent has bun granted fw the 8am~ 
• • • s hall be liable for e11e711 offence on au.mmary 
conrlction to a flne not exceeding .five pounds. 
(2) Any person shall be deemed, for the purposes or 
this enactment, to represent that an article is 
~nted if be adls the article with the word 
paten t' or • patented,' or any word or words ex­

pressing or implying that a patent has been ob­
tained for tlle article stamped, engraved, or im­
l>nssed on or otherwise a~ped to the article." 
This Act, with the usual f · ng of most Acts of 
Parliament, does not say who ntay, or is to, put the 
provisions of the Act in force, or whether i t Ls to be 
done by the Patent Omce on the matter being 
properly brought to their notice with proper prool.s 
ol tbe actual sale of the article improperly 'Jllarkod 
l&tistact.o.rUy proved, or whether an individual 
~ay put Jt into operation on his own account. It 
~terns to 118 It F.AIRPLA.Y Ls in a position to prove 
'tfhat he elates in a au.fUcient manner, lt will oo his 
~ to place the facta before the Commissiooe:rs. 

see if they are prepared to carry oot their 
powers for the benefit of the pubUc-whJch it Is 
n .. ~~tly their duty to do-and then we should learn ::a-it to be done. So far as we know, this question 
.. _ not yet arlaen, C0_!\8eqtlenU7 there ia no prec&­
.... u~ to guide ua.-C .. E. 

BeMb lorew an4 l'ly•WbeeL-A. X. (GZa. 
f1:11D).:-(l) The benob screw described by you is vetT 
anlitlitable for cab1ncr. work; if a.bl.e, get an inst.ant­
an~"'ILI trrip vloo ~~ut 1511.) it,~ ·not, put a piece of 
w-1 .... _., j!QWU in tb esa to t you wiah to I,Jane, 
tile other aide of the JOrew. Cabinet makers use 
t.)lfo ~Crew• to UJeir benches u & rule. If A. lL had 
:n1 ~rulde 0 a few bol~ and a peg to fit, it would 
.;~~miD <2> Ala&heUr-wheel may be trorn z. in. 
B. A. a: d!ameter-; set an iron one lt poutble.-

Cabhael Maktn• ..Lenona. - LKDOER.- I have 
•oocJ..work.los ckt~ee in lbe winta montha "' 

• • 

Hampstead.. but these are now ol"er. and it is T"ery 
unlikely that ron will obmin any lessons from such 
people as you indicate. Cer tainly rou ought to try 
an adl"ertisement in \'\""oRK- Pri.-ate les..~os are 
expe:nsi>e.-B. A- B. 

Wire Bope Spllce.-R. G. (.Uamside).-There 
are two kinds ot splices. the shor' and the long. 
The .fim is used \'f"ben bulge or bunch is oi no 
consequence, and when there is but moderate 
auess; the second when uniformity or diameter 
is requisite and no diminution in stren~h. There 
is no clliference in the manner of making splices 
in hempen or wire ropes. except tha' a longer 
8lllice is made in the latter than in the former. 
To make a short splice; unlar the strands, three 
or six as the e:1se may be, for a l en.,<>th or several 
inches. say from sh: to tweln~-dependent on the 
lrize ot rope and amotmt o! secu:rit7 desired. Open 
them out and place them t~ther m alternate ~­
tion.s,as shown in Fig. 1. This is called •• marrymg" 
the ends. After this. each s tra.nd is passed o>er and 
under the nen strands in succession. three. or four 
or halt a dozen times in succession. I hal"e tried 
to show the interla.cing o! the op~ sets o! 
strands once (Fig. 2) before the rope 1S pulled taut, 
but am a.(rai.d it Will not be very clear. The s trands 
are greased. and a way made between the strands 
in the rope by thrusting in a marlinespike (Fig. 3) 

• 

. 
F' 

.~g. 1..' l'1g. 3. 

;ng; :J. 
Wire Rope Bpltcfng. Ftg. L-!larry1ng Ends or 

Strand& ng. 2. - Interlacing o! Strand&. 
Fig. 3.-M•rUnesplke.. Fig. t.-Long Splice. 

o! iron. They are pulled as tight as possible 
and then rolled between boards or under foot, 
80 that the incrr.ase in size shall not be eJtcessl•e. 
To mak.e the long ~Uce, unlay the strands in 
the ends of the ropes to be united for a considerable 
distance, and laY' the one set of strands A in U1e 
8'!_'00Ve left by the unlaylng o! the other set B 
(~'ig. 4). After a snftlolent lensrth has been so 
treated by t.be unwinding and wilay.ing of all tho 
strands in aucce&aion, the ends are united by thrust­
~ them through opeofop made by the marline­
spike..- as in ordinary splie1ng, and the union then, 
tbough of conaiderable letigth. is scarcely per­
ceptible. The rope is held in its socket by means '!!/.ins passlag th.roagh \he iron from side to aide. 

W9od Car91JI.«.- R. ~- E. M.. (..4thZont}.- I am 
somewhat at a loee how to advise you about fol.low­
ing the art of wood carving as a means of Uveli­
hOOd, tor 80 much dtrnends on yourself and your 
prospects otherwise. If you are content with mode­
rate means, no doubt you can make a living by 
carving it your work is fairly good; but, as in kJn­
dred arts, you must remember that only the few 
"m•k~B money.• At present, no doubt. the occupa­
tion is a very pleasant one, for you are following it 
en amateur, but have you considered what it 'voi.tld 
be if ~:.:ere forced to grind at it daily1 Now you 
CDD p yourself what you carve, but p ursuing U 
u a. business you would find you have to please 
your customers rather than :rourself. and they wlU 
not always think: as you do. You will be hurried 
in time, be beaten down in price, and meet with the 
thouaand and one lltUe unnoyances which harass 
every one in busine&~. Therefore I say, lt you are 
geWng on fairly well In your present occupation, 
do not throw it up tor the sake of becomin,. a 
carver. Of eo orae, if you "' have got no work to Clo" 
the caee ill dllferent, and then there can bono harm 
in endeavouring to go ahead as a carver. I do not 
ear all thia to dan1p your enthusiasm, but rather 
to recommend caution before you take such a 
lerioWI step as beginning another occupation at 
JOur time of life, for though you are not very old: 
)'et it may be aupposcd you are not al schuol, ano 
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that you ba>e done somethin~ towarJ ; l~art:in~ 
a bu.sine~ or prof<'~iou. Furt.h~r-nnd in :sayiuJ.: ~o 
1 do nor. a' all w i.sb to ~parnga your wol"l·•­
althoogh you like cu.r,"ing. and may be re:1IIY 11 

cle,·er carYer for an amateur. that you could earn 
a liT"elihood at the work is doubtfnl: a skilful 
amateur is often but an inditTerent worker wbeu 
compared with el"en a poor professionaL Howe\""er . 
if you are really determined to turn your attcut il)n 
seriously to wood car\'ing, and w ish to achieve Sill..~ 
ooss at it. ~ou should stul.ly design, an~ pract:isu 
drawing. Unless you c&.D d raw :rou will uevc l" 
become a .first·rate car,·er, though you mar becoll\o 
a fair journeyman. a mechanic. but not an artist. 
Design most be studied. for though you rul.ly, 
indeed most. derh·e i.uspiration from nature. you 
must learn to interpret nature.. It sounds l"ery rlne 
to t alk about following nature and it.S teac bin:;s. 
but what does this ruean J Simply nothing unless 
the student is able to adapt the teachings to hi3 
own special requirements. In the carTer's case 
these are the necessity of rendering and adapting 
nature's forms-not copying them- in wood ''ith t~e 
aid of sharp sted. Howenlr, I dnresay I have srud 
enou~;h about the artistic as pt!c t, and something of 
the prosaic may helplou further. It is not neces­
sary that you shoul study for set"en rears at 
schools ol art before rou could hal"e a chance or 
earning a liveli.hood. if :rou are at all capable of 
doing so. Naturally, the more time you could spend 
at study the better, but I think rou would do better 
by getting under S ilO\O practicl11 car\·er 11Dd work­
ing with binl. Of course ~ have not seen yo~ 
a ctual work.. If I had. I nugbt be able to adnse 
:rou. more to the ~int. I do not kno'~ ~,·hether .th.e 
dCSlgn you send ts your own composition. but tf 1t 
is, it shows you ha l"e s~me talent which on.l.y req~ 
developi.n!'!". Perhaps 1f you were to send a spect men 
frame to :Yessrs.. Urquhart & Adamson, Bold Street, 
LiT"erpool, ther, ~~bt be wjlling to show it in their 
"'.Artists' Own ' ibition; and if they do not. aftt!r 
seeing the work, think that it is suitable, you wiU 
have the satisfaction of knowing that it is deficient 
in some quality. .As a rule caning looks be tter 
unpolished, but the best polish. and how to apply it. 
depends so much on the work. that I cannot answer 
this portion ot your letter fully, especially ~ so 
m ncl:l s pace l:.as been dc,·oted to the foregomg. 
\ Vby not appJs to Herkomer direct l-D. D. 

Tobacco PlaDt.- R. \V. :\L (Kildare) asks for 
hints as to the managen1ent of a crop of tobacco, 
c9ruplainin~ that i t is so ho~ as to blister llle to~gue. 
1: ears ago, m the Wes t In dies, I grew a quanti ty of 
tobacco. and the plan I then adopted. undt:r ud,·ice 
from other plantenJ., was, as soon as the leaT"es had 
grown to full size, and before tber commence to 
turn brown or '"rusty" (when they are useless). 
pull them off the plants, lay them upon a flat rklg, 
one upon anothe.r, spriukle them with a little salt­
petre dissol¥ed in water between each leaf, and 
place another flag with a w eight upon it on u· the 
g>J> of the pile. I used.. of course, to sun them liNt 
· they were just cris p and make piles of tbem 

close rogether in the above manner, !eating them 
until fermentation haajust set in. If left too long 
they turn black, if not long enough they are yellow 
and pale ; you should carefully watch, as they heat 
like a haystack. Stop the sweating the moment 
fermentation fairls commences throughout. Then 
dry the leaves separately in the sun, turning 
them over till they are quite brittle. They are then 
fit for cigar making, or for steeping in water to take 
the full s trength out of them and to ha>e them 
moist enough to cut into .. shag " or " bird.seye." 
For the former, take all the principal veins or leaf 
stalks out; for tho lo.lter, leave all the veins in. 
Before cutting- up, all wat~r should be pressed out, 
leav~N the k aves just Ump, and when cut it may 
be s · turth.-~.· dried on hot plates. Sailors tu.ke 
the dry leavea. s prinkle rum and mol~qges mixed 
w ith a li: tle water over them, and roll them very 
tiS"htly with strips of canvas first, and afterwards 
w1th stron<; twine or thin cord with a "' Spanish 
·windlass ... 1111J put these rolls away for a time. 
\Vest Indian negroes twist the lea,·es dry without 
other pre&~tion into a rope about an inch aud a 
quarter · ck, which is termed ·• jack~ rope." 
which they cut up in slices o.nd rub between their 
hands as they require to tlU their pipes. At best, 
home-grown tobncco has a ftat taste, and not the 
aroma of tobncco as sold ready cut by manufac­
turers; it l"llries a great deal also in the curin~ as 
above d~scribed. and is., in my opinit:i~ p~turab.le 
~1· malnng cigars rather thau for smoking etther lD 
pipes or cigarettes. '!'be cigars, ho\vever, are 
ilavourless, il n ot smoked the da.y they are made, 
unless they are kept a couple of years to get again 
into condition; but I do not. think any oi~ is el"er so 
good as the day it is made. I recommend R. ·w. ~L 
to cure his crop and send it t~ some respectable 
manufacturer to be cut to his order, it be desires to 
obtain the full flavour without the bitterness.­
J. w. R. 

Vellum Maklag.- PRACTJCAL ·will find a short 
account o! the processes of vellum making given at 
page 391, No. ~. Vol.. L of WoR&. AH the ques­
tions which be nsks, a.s to tools, unhniring, s truloh­
ing, thinuiug, 1ini3hlng, etc., ure I.Jriefty llDSWcred 
there.-S. W . 

Model Cutter.- W. W . T. (Shettleston).-The 
following measurements are for an ordiua.ry 3 ft .. 
cutter yacht i if the boat Is intended Cor racing, the 
beam must oe lessened and the depth increased. 
Beam. 81 in.: width at t.atfro.il, 4 in. ; depth amid­
ships, including keel , Ol In. ; dept.h at. ste~~o_st. 
10 In. ; lenKth between sternp~t. and t.l.l.tfrail, a 1D. 

• 
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The spars should be of the following measurements: 
1\Iainmn.st above deck, 21 in .• tapering from tin. to 
! in. ; topmnst. 19! in .. taperin~ from ~ in. to ~ in. ; 
main boom, 2$l in., i in. tWck m tbe middle taJ:!er­
ing to! in. at each end : mnin ga.tt', 2-.H in., ta.per.m.1' 
from! in. to l in. lt a. ga.tr is used with the topsad1 t 
should be 211 in. long and ! in. thick, slitibtly 
tapered at each end. After the false wooden keel 
is screwed firmly on from inside, the following is 
the best method of fixing the keel :-Get two pieces 
of wood about 2 in. w1de. and fasten them with 
glue or brads along the sides of the false keel. then 
stop up the ends or the groove thus made, and you 
will hu.¥e a little cbnnnel or trough along the false 
keel, wherein you can pour your melted lend. The 
stern part of the hull should be slightly tilted 
before the lend is poured in, as the stern should 
ahnt>S draw more water than the bows. After the 
lend 'is poured evenly into the trough the boards 
can be taken off, and the lead keel filed sn1ooth and 
screwed on to the wooden keel. '!'he tools absolutely 
necessary for constructing a boat can be brought 
down to a saw, plane, a cliisel, a couple of gouges, 
and a jack-knife; but to turn out n. good boat you 
should have most of a carpenter's ordinary tools, 
and also a varietr. of wood worker's rasps and files, 
and a few carvers chisels. I 1110 afraid that it you 
are t!tinking of buying the tools especially to build 
your model. you will flnd it a. very expensive 
matter.-G. J. E. 

Chuck for · Lathe.-J. H. (Nottingham).-As 
rou lHwe succeeded in muking the chuck for hold­
mg the ordina1·y bits ns used in the carpenter's 
brace, it is scl\l'cely needful for me to gi ,.e direc­
tions how to make the chuck. J . H. finds, as mos t 
of us Juwe found who htwe tried the same experi­
ment. that ordinary boring bits will not run true. 
The fact is they are merely forged as near as pos­
sible, and the only way to succeed is to mark \nth a 
centre-punch or with a drill-mark n dot on chuck, 
and carefully file e~err bit se~aratBly to the chuck, 
and mark the bit with a similar mark. so that the 
bit can be replaced in the same way when required. 
-B. A. B. 

Photo Rim Mounts in Brass.- W. J. V. 
(..d.bingclon).- You will bo able to obtain the rims 
you inquire for at almost any general photographic 
dealer's. Better try Fallowfleld's, Charing Cross 
l{oad, or 1\lal'ion's, :!3. Soho Square, who generally 
keep them in stock.- D. 

Electric Alarm B ells for Tralns.-ScoT.­
There is no diiUculty whatever in establishing com­
municnt.lou between the passengert. and guards of 
1\ tr11in by means of electric alarums. It might be 
done in the way :rou mention, but I do not see any­
thing new in yow· proposed arrru1gement. '£he 
able electricians on the managing stMrs of our rail­
ways at·e fully ulive to the impoL·tance of this sub­
ject, and are quite prepared to meet the demand 
should it ever arise. Villains, such as rou describe, 
can as easily tamper with an electrtc as with a 
mechanical communicating system. The difficulty 
lies in not buving any means of communicating 
with the guurd on some trains, and it is on these 
that such outrages o.t·e committed.-G. E. B. 

Address of American Inventor.-J. B. B. 
(Sutton ) asks: "Can you or any reader of \\'ORK 
kindly supply me with the full address of Mr. W. J. 
Norton, Pittsburgh, U.S.A., the inventor of a new 
chemical light 1 I have sent several letters but they 
have all been returned, as there are five ditferent 
Pittsburghs in the United Stntes." Have you ad­
dressed any of your leLters to Pittsburgh, Pennsyl­
\'anin 1 This would be U1e most likely place, but it 
1s quite possible there may be several persons of 
the same name there. and you might as well address 
lt to 1\lr. Nonon, :Hirmingh~m. with as good a 
chance of . fi.n~ng the right man. \Ve ~ive your 
lettcrpubhcJty m Womt on the chance of 1t meeting 
the eye of Mr. Korton or some one of his friends. 
This is all we can do for you.- .G. E. B. 

Suction Pipe and Electric Machine.-J. N. B. 
The correspouding statr of WORK get some queer 
letters and questions from their correspondents. 
and they always try to understand the wants and 
wishes of the writers. But we must draw the line 
of forbearance somewhere~.and we do this at riddles. 
As an example of the l'idwes sent us we give your 
first question:- " How must I make a suction {lipe 
somethi11g eimjlar to l!tlis one1 and in what he1ght 
can it be made to act 1'' Seemg that your sketch 
shows o. cistern of water with the delivery pipe 
bent up by the outs ide of the cistern and curved 
over the top. I really cannot understand what you 
mean, or what you want to do. You must please 
put your thoughts in order before writing them 
on paper, and tell us plainly what you wish to have 
done. In your second queation you ask : " What 
power wiJl it take to drive an electric machine of 
about t\TO lighte1" This is anoth~r vague question 
'l'he answer \vill depend upon the candle _power of 
tile lights, and thia you have not given. Your last 
r equost is most emgmatical, "Piease answer by 
post." Nowtas you have not seen fit to give us 
the least ide or your residence, and tllere are some 
thousands orB's In the United Kingdom, we must 
give up this ridclle too. It ie bad enough when 
eorresp?ndents. expect us tb give our time to 
answermg the1r questions, and then make them 
a prescn~ of the postage; but when one expects us 
to find h1m ont anaong many thousands bearing the 
same name, nnd eond a prepaid letter to him in 
!'eply to two vag~1e quer ies, the limit or forbearance 
IS renched.-G. E. B. 

• 
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Brass Burnishing .- YoUNG BRASS FrNISlffiR. 
-You are quite right in your surmise that a deal 
of brass burnishing, or rat her poUshing, is done by 
means of a revolvin~ wire brush; the process is 
termed scratch-brushmg. The brushes revolve at 
a W~h speed on either a lathe .or an appliance 
specially made for the purpose. n you have a. 
lathe, all you have to do is to get a spindle about 
1 ft. or 18 in. long, cut a thread, on it for a good 
distance, and fit two baoknute on it to clamp the · 
brushes togetll6l'; fit one end in a dog chuck, and 
let the back centre support the other end. I 11end 
you a. sketch of a proper polishing bead, so that 
you may 11ee e:uct)y. '"hat it ia like, should you 

• 
Polishing Head. 

care to attempt to make one. The brushes, of 
course, you would not be able to mo.ke. You can 
get them from any wire brush manufacturer: 
.Pemberton's, of 'Worcester, or Messrs. Riddell 
and Co., 142, Trongato, Glasgow.._for instance. But, 
in conclubiOn, let me say that J. do not think you 
will find it pay to make up gaa .fittings from 'he 
rough yourself, as there would be many other 
appliances needed besides scratch-brushes, "'etc.­
R.A. 

Chuck for Holding Brace-blta.-J. H. (Not­
tingham). - You wiah to know how to do this, 
having tried without sucoMS. There is an ·ex­
tremely simple way whioh you willft.nd very easy. 
A is a pi~oe of hard wood-\he harder the better : 
it is screwed. so as to C'O on to the nose of the lathe, 
and may be 3 in. iu diamet•r. Being turned to 
shape, smoothed. and l>Oliehed_, a round piece of 
plu.te iron (B) about t 1u. thioK is obtained and 
sc1·~wed upon the front of it. A hole is now drilled 
in the centre of this plat-e, as it rune in the lathe, 
the diameter of which is the enme aa *he measure­

cp 

• 

Chuck for Brace-bits. 

ment over the flats of 
the square on the 
bits-at their large end 
- and this hole must 
be filed · out with a. 
square file till the bite 
will go in, as In the 
figure., being careful 
to take the same 
amonnt out of each 
of the four cornet'S. 
The iron plate may 
then have its edge 
turned and polished. 
The next thmg is to 
mark a line round the 
body of the chuck at 
a b; divide this into 
four for the four wood screwR, which must be placed 
so that their points will bear upon the tlat.e of the 
bits close to the small end. The holes are enlarged 
as seen in the figure so t.bat the eorew heads may 
sink below the 81Lr/ace.. 88 their heads would be 
very dangerous to the bands when in rapid re· 
volution. These four sorewa are ensilr. adjusted, 
so as to bring the point or end of the b1t pe.rfectly 
true~. and. as bite are not all alike1 the eorews 
can ne adjusted to suit any bit, wWch they will 
hold quite firmly.-F. A.. M. . 
. Resistance Colla in Dynamos. - ELEOTRI· 
ouN.-Resieto.nce coils are employed on dynamos 
to check the flow of current in the outer circuit and 
divert more of it to the F . M. coUe. In a shunt 
wound machine, a resistance put Into the outer cir­
cuit would check t.he flow of current there, and 
send more by way of the shunt into the coils of the 
machine. Resistance coils are employed in plating 
dynamos to_j)revent ''burning" of the work being 
plated.-G. E. B. · 

Small Electric Lamps.- ,v. H. S. (Brocklcv).­
Small electric lamps of 2 •• 5, or 10 c.-p. oan be ob­
tained from any dealer in electrical sundries. I 
have .frequently given addresses of these in reply 
to letters of other oorre.spondents. Instructions on 
how to make a battery for lighting a small lamp to 
be used in a photollraphe1·'s dark room, \\' Ill be found 
on pages 445 and iSl , Vol. I., of WOltK. The cost of 
lamp would be nbol!t 5s., a nd t.he battery 15s., a bout 
£1 altogether.-G . .1!:. D. 

Ba.ttery.-W. N. (l:li1'11tinollnm).-I do not recog­
nise your batwry by your duscl'iption ot it, 88 I 
cannot understand the part ph~ycd by t.he tinfoil in 
the cell. However, as you h&\'e a carbon element 
suspended in a zinc-Uned cell, it is evidently a single 
fluid battery of some sort. As you only require it 
to ring an electric bell, tlrdt well wash all the inside 
parts by soaking tllem and rinsing them in severnl 
changes of warm water. Recharge the coils with 
2 oz. of sal-ammoniac and l oz. of chlorate of potash 

-
in ench cell, ~hen fill up wit~ wnter. If you like to 
use the muslin em· elope n~;mo. 1oakc n u1ixtm·o of 
the above·n~med sults, spr~Jad ou a piece of muslin 
and wrap this around each carbon. This will allo~ 
the sal to t.o dissol ,.e slowly and will lilt.er out any 
dirt there may be in them.-G. E . .U. 

Transfer to Glass.-NE:uo A. (.Jlttrcliffe).-1 
ft:tJ..l~ to hear that you find W~RK helpful. but 

• 1t 'vould be much moro so 1f when scndin~; 
a query to "Shop" you were to enter more into 
particulars, and stated pluiulr the nnturo or ¥our 
work, and the exact diJUcultics you experience 
'Yith your letter before me, 1 do not know what 
kind of glass decoration :rou p1·opose to execute, 
or wh~ther you ask !"~rely. fo1· su~rgc:.tions a.; to 
colounng from an arllsuo pomt of now, or require 
direction as to the ingredients ot tho colonl'l!. At 
present I assume that the former will suit you, nod 
therefore suggest that. the iris ftower!l be of the 
richest yellow consistent with traus(>nreucy shaded 
with a darker tone of the snme colour, the seed 
vessels being tippe~ with ~ich brown: 'l'bc stnpts 
pale green shaded w1th senu-transparcn t grecn-t.e., 
same colour darkened with brown. 'l'be !caves 
rich green, the lights being as vi\'id and trausparcnt 
as· possible, and while the lowet· portions should 
be shaded rather heavily at the bnse by the use 
of brown, the 11hadiug may be carried upwards, 
using less of the lu.tter pigmt~nt, and ftnnlly merging 
into d&·ker green than the b'l'OUodwork ot Lho 
lea ves.-OPIFEX. 

.. Foliate."-F. S. (Kidclcrminster) objects to the 
use of the word "iobu.te" on Jm~c 3lti, ~o. 72, nod 
asks me to "look u.t the dtcuun1U'Y dcllnition," 
and then see whether I ha ~e tnaclo the n o-ht. use 
or the word, addiu~ the 11cntemious ad\icc, "be 
correct." In the purugrnph rcfe1·rcd to, I meant 
to convey that two poruous of tbe ironwork should 
be so shaped and placed thnt together tbcy ~bould 
present the appearance of a foUaled scroll-i.e., 
a scroll" formed like loaves" (dictiomu·r); in other 
words, that the curves should pru·take ot the nature 
of & conventional/oliatiol~-i.e., "lca\'CS in the net 
of foliati'tl{}" (dictionru·yJ; but innsmuch as space 
in the columns of \ VonK is precious, 1 used the word 
"foliate" to express UIYSclf. l cert.uiuly d1d not 
mean any reader .. to beat" the particular JlOrllous 
Of the bracket ''into thin })!lites.'' ami lO Un}'OIIC 
a~ all fawiliar with the tcchlllcnl lnn~unse ap­
plicable to Lhe subject, my meaning i$ plam, and 
therefore- notwithswntlillg ~·. ::>.'s stricLw·e-eor­
rect..-OPIFEX. 

BliDd Bollers.-J. MolL (l,isbrmt).-1 am sur­
prJsed that you should Jilld tlllY difUculty in obtain­
mg Hartahoro's putcut blind rul!t:l'S, u.s thoy are 
now in almost unl vcr:>nl n<>c. !'\ oltng your nddr~ss, 
I should advise you to \\'l'itu to auy huu~e-furuishmg 
.lirm in :Helfast, or to i.\lcsst·s. -'tilhu· and lJca.uy, 
U, Grafton Su·cut, Dublin.-UJ'Jt•'I::X. 

Pollahing Pebbles. - E. c. (!:i/. J.eonarrl's·on· 
Sea).-ll'row the form of t.ho quc:ttiou, 1 cuuclude 
a few simple dit·cclions lul' )lulbhing- tho sur·fttco 
of pebbles ure rcqutrcd.; nnll tlmt tuo cutun,; ot 
tbem into bah•es, or sli c<::i! (such as fl)r .mic~o· 
scopical slidcs) is not required, ut~ tbc rcqulSIICS 1or 
this include an expenSi \'0 lllllChlliC C~:!~il!~ 1\00Ut 
£10 or £1~, such as ifS Ul'Cd by Jn !Jitlnt:tcs .. nnd 
nltb.ough pebbles mny sometimes w ~:~vht "llh a 
cold chlset and hammer, sccLiou:; cunnot bo tlouo 
without a machine. We will proceed, then, UIIOD 
the assumption t11at onJy the shuvlcst menus con­
sistent with getting a fair re:;ulJ. ure at hand. 
Having fotmd a pubble which }'11u think wot•ld 
look well when polished-aud here let we euy that 
every stone foUlld will not revur the labour be­
stowed upon it, but some svleudtd swncs muy be 
found upon Hu.stings bend.t : 1 htt \'e seen some 
with beautiful m&·kings when poli:~hed that were 
found there-tile first thing ia to gruu.l upo~ a 
stone with water so as to get, a llaL s.urfuce . a 
grindstone with someone to turn for. you is best, 
but i f this ie not available, use a tlat ptece of ~dt 
stone, or eYen the stone sink it the ··powers & 
be •• will allow it. It the pebble. is 1&.11."6 onl)ugh, 
it may be held in tbe bantl durmg the grlndJJ~g 
OJ,)erations; if not. it must be cemented .to a pi~oo 
or wood with a comtlnt compusetl or p1tch, ~n, 
and beeswaL Wheu a love! surface hns f on 
obtained it must be 1·ubbed upon a wutOJ'-o ·.Arr 
etone to' take out the scratches left by the rough 
stone' It ought now, when allowed to dry, to btr:i 
sent a smootll dull aurfJlCO; it not, it must be~~ 
nntil it does'· it is thun ready for the po C ~ 

recess tbe others bein~ only preparatorr. ov 
fwo boards with leatber1 oil sUgbtly, and ~u:,tb: 
flour emery: rub the pooblo upon t}lls, an tb 
it begins to take a little polish, Jlmsh odrr o(n xid: 
other board. only dress it with vutty po\f er o &eel 
of tin) instead of emery, or colcothur m~~~ :p 
with equally good result, and hl\.ll the au'an 
of being much cheaper tbau pnttY1~obwde~- ,:e~~ these few hinta mar pro,·e ueetu \ ut 1 hope 
a.nytbing I have not made perfect Y plain, tba& 
you will write again. I ought, porha.~:~, to uf~hoW' 
you may find one part of the pebb ! .. ! 80 it 11 
much finer markings than another ~"'t coQJ'IIe, 
best to wet lt and examine clOt!Clf:. u.ud. ~ 101"• 
pobsh the best. U you would liA.o to 'fOIJl 
pebbles that. have been J.>?llshed. 11coultl ~ 
un address in Haetlub"l! it you wr te me 
the Editor.-\V. E. D., Jn. 1 •H 

Graph and Copyinl Ap~tu .. -t tlhaai 
(Manor Park).-! llku tll(l llth~J·I~ 'tl.e O:.C -
and Smith. Wormwood ::;u·cct. -t;.w B. 
anything I have seen or tl1o klnd.-J. • 

• 
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I WHAT WE ARE PREPARED TO DO. 

1 WE ARE PREPARED TO SUPPLY I ,ooo,ooo 

· of the GE\ERAL PUDLIC with Samples of FRAZER'S 

, SULP~U R TADLETS, gratis and post free. 

I· WE ARE PREPARE D TO PAY POSTAGE 

· thcreon ( r ,ooo,ooo at 1 d. ), value £4, 166 I 3s. 4d. 

. A W ORD OF ADVI CE. 
Don't write for the samples simply because we offer them 

free of .::h ~t rge, nor because your nei~hbour does. Read our 

ad,·ertisemcnt through to the end, and then decide. whet'her you 

or yours need or wouiJ be benefited by tbe use of Frazer's 

Sulphur T ablets. \\"e do not pose as philanthropists. This is a 

busJOcss otTer. \\"e ha\'e ;~ n a rticle that we know from severe 

tests and from results ach ie\·cd will sell on its merits, if seen, 

taSted. a nd tested. Sulphur is the oldest, the best, and safest 

· remcd\· for the blood, for the ,kin, for the complt:xion, for rheu­

matism, and for cons tipation. Frazer's Sulphur T ablets are 

composed of sulphur incorporatcJ wi th cream of tartar and other 

curath·e ingredtents. They ;tre much more efficacious than 

sulphur in milk or treacle. Tbi5 has been proved time and again. 

. They are liked. t. l en fayour the:m, women hail them as a boon, 

and-children think them as plea sant to eat as confectionery. They 

benefit ::111, and are as efficacious and curative as they are safe and 

agrect~ble. 

W HY DO WE GIVE THE SAMPLES? 
Thi.; is what people ask us. \\"e reply, Bec:1use those who 

write for the ~ .tmplcs afterwards buy packets of Frazer's Sulphur 

Tablets by poH from us, or obta:n them from chemists, stores, or 

medicine Yendors. P~.oplc likt ''· i:.e recommend and keep the 

Tabl c.:t.s by 1 hc·m. T he con se• 1uence is that we sell several 

• 
h undred d ozen packets wecklr, a nd the sale is rapidly growing. 

This is trade by merit. The public ~ave s~own discr~mination, an_d 

that they can appreciate merit, and tt was m finn rcltance that thts 

,would be the case that we were led to incur this risk. 

D O I NEED THEM ? 
If you have Rheumatism, Yes. They will k ill the decom­

posed and poisonous excess of uric acid in the blood, causing the 

disease. 

If you h2..ve Constipation, Yes. They arc a gentle, safe, and 

simple laxative, as suitable for Children (in smaller doses) as for 

adults. 
Ifyou have H~morrhoids, Yes. T hey relie \·e the congestion of 

venous blood at the affected parts, aud afford relief. 

If you have Ulcers, Scrofula, Scun·y. or other Impurities of the 

Blood, Yes. The}' neutralise the b lood poisons causing the 

diseases, and expel them out of the system . 

If you ha,·e Skin Disease or Eruption, Yes. They ha\'e a 

specific curative effect on all such, as they open the pores from 

internally, and free them from obstruction and disease taint. They 

1tkC\\ ise "scotch " where t!ley do not kill the disease principle from 

the blood which causes Eczema and other diseases. 

THE M FREE OF CHARGE. 

THEM F REE OF CHARGE. 

\V rite us a letter or post-card , naming " \\" ork/' and we will send 

you samples of .Frazer' s Sulphur T ablets griltis and post free. 

They are for internal use for the blood, skin, complexion, rheu­

matism, and constipation. They are put up in packets, price 

Is. dd. (post free, t s. 3d.), and arc for sale by most Chemists and 

Mcclkine Vendors. Sole Proprietors-Frazer & Co., No. I 1, 

Ludgate Square, London, E.C. 

A WONDERFUL MEDICINE. Are universa'ly admitted to be worth a Guine:\ a B.>x fo r B1!ious and 

Nervous Disorders , such as \\'ind and P.:tin in the S tomach, Sick 

Headache, Giddiness, Fulness and Swelling after ;\lea.Js, Diuiness and 

Drowsiness, Cold Chills, Flu.shin~s of Heat, Loss of Appetite, Short­

ness of Breath, Costi\'eness, Scurvy and Blotches on the Skin, Disturbed 

Sleep, and all Nervous and Trembling Sensations, &c. &c. The first 

dose will gh·e relief in twenty minutes. This is no fiction, for they 

have done it in countless c:1ses. E\'ery sufferer is earnestly invited to 

try one Box of these Pill;;, and they will be acknowledged to be " 
' Worth a, Guinea, a, Box. 

FOR FE~rALES THESE PILLS ARE 

"A priceless boon, a treasure more tha.n wealth; the b an jsher of pajn _ the k ey to health." 

Tl..,s·.: :~ re 1'.-\CT ::> testifi ed cvnt inually by members of all classes of society, and one of the best guarantees to th, ncr\'OUS ant! debilitated is, 

BEE CIIA .1.li' S PILLS hu·ve the La 'I~ (I est Sa le 
'i1t the TVo1·ld. 

of an·y J>a tent M edici'lte 

Prep;,r, I c.r.ly Ly tl:e Proprietor, T. BeECIIA~f. St. Helens, Lancashire, in Boxes I S. r¥J. and 2s. 9d. each. Soltl by all 

Dealeri everywhert>. N. R.-Fu/1 Dircrlio11s ar' ,l!iven willl eaclt Ro.1·. 
Dru~gists and Patent Medicine 

HI \ ' IJ()JI''S / ; ,,,, ,.,. 1"rnin•r, Attil<t, writes:-"Pumrlioe L inrmcnt 

la the Crnest t n1 n_g rn t he world to rc lreve the muscles and to impart s trength. 

I atroogly urge 1~ uae to all athletes." 

N EVER FAILS to give immt-· 
diate Rel ief and finally to C11re nil 
C3ctS or 11/ mrrultll and Cllronio 
.Jtll~u•n.ntiJJIII, Uout, Stitfneu 
fJ{ ·luin ts, Sprfllus, B r•.is t/11 

etc. Also most effic:~cious in B ron­
rltit ;,. and T ,. roa t and Clltlt 
A J}rctlonlf. 

OVl!R ?00 TESTUIO~IALS FR0.\1 MEDICAL MI.!N. • 

... ~~n:. ~~.';-;,. P! ,·' r ''" t. 11 J( 11 T"~ Pr nee " ' w~ ·~ wtll.,.. •• Notlun~r J!• Ve my ~licnt 10 mucb 

5c ...... ,.,. ,, ,,,.. , 1
, i•. , .. .. ~u ~lvaU .M .t loe:w.:C! .-. r .u: .. :-"Ad tnr .• t lc: luTh~tAtfcnwns."' Dr. 

.. ~, ,. r,,,,._ne e'!.r~1 IT,. '0 .a t.t. H:I~ \,ronchta1 .au..ack." TJrt .. "tdiral rrtss says -
... .,.,.,,, 0 I f"'"lJ• u \ llofl ( ~oot l o l f \oC'.-

• 

I,...._, .~, ' Je .,,- , , l s J 'J .J, 8d r. '· ·" 
Q , ' · · 1 • a u - " .. J'r "" ·.),o'f~. " ' .,._. txtrt~ f•r ~#lt•rr,fro"' 

· & ?Y:·~TE~N ... 6 2 , GRAY 'S INN ROAD, L ONDON, W .C . 
• "" Oil ho Uom~ u~o CJ( .Pum\lin~; " aunt I reo ou appt.catlon. 

M ONTHLY, 4d. 

CA88ELL'8 TI:JJE TABLES. 

SEND 3d. IN STAMPS 

FOR L IST OF 

SECOND-HAND ENCIM 
(Gas or Steam), 

AMATEORTOOLS,&c . 
Cash or Easy Terms. 

.l<'ULL C.dT.dLOGUE, 6d. 

• 

BRITANNIA CO., 100, Houndsditch, 
All / e //tn- B RITANNIA WoKKS, CoLCHESTtR. 

Post Free • 

London. 

Cassell's 
Classified 
Catalogue. ; 

Tooa..s ·(;'H~ \ ~ ~~~ TOOLS 
• . MOSELEY& SON • 

323. HIGH. HOL.BOR.N. . 

2.00 PAGE - CATALOGUE 
· 3Y .?Q5T cc / 
PHP~R~ Qf,_i ~f :.~ARRIAG E. PAID 

• • 

• 

• 

• 
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ADVERTISEMENTS • [W ork-8ept.ember ~. 1811C. 

Invaluable as a 
Strengthening and In-
vigorating Beverage. 

Dl SEA SE EXTERMINATED 
from the System, and 

· every form of Nervous, r..,. 
Muscular~ WEAKNESS apeedil~overcome,with· 'L~ or Organ1c out Po1sonous Drugs ~ 

. • • • • ... • • • • • • . or Quack Medicines. ~ 

• 

In cl ispensable 
p 1, e p a 1, i n g 

for' en Pi eh i ng G ravies, 
Soups, Entrees, &c. 

Nerve Tonic and H ealth Restorative agent on .._ 
earth so valuable and harm less as Nature's f!lli'' 

~ who wish own remedy," ELECTRICITY." ~.... 10-t' to be 
~ H ealthy 

Pure, Palatable, 
instantly prepared. 

and Str ong 
per manently Jlfu/rctrl E •.:Ciru ra11s, " .\.' should wear one Confidently recommends nil Sufferers ~ \.f!l\ of thue comfonable 

from RHEUMATIC and NERVOUS o+) Applianm. AFFECTIO N S, LIVER and KID· ~ ~ 

I 
lJ •' i 

WILL IillEP ANY LENGTH OF TIME. 

,C:.'<If. f) EVER Yfl 'HERE. 

-----• 

~ // 
I " ---~ ' -- ; .. . 

NEY DISEASES, LADlES' ~ 4'' Theyareguaranteedto 
AILMENTS, or any . ~onn of ~ ~·' produce a miiJ, soothing, 
Local or Ge1~ernl Debthty, to ~ y in,·is;;or:uin~, imperceptible 

wear hts Paten t 'L ~ , cutTtnt of E!ectricit)' "hith 

ELECTRQPATHIC ~ (,0 ' .tpec:d1ly vitalises e,·~ry Ne.m, BElT. ~ ,.$-(> M•Kio, .,, O•o•• o! <ho Body, 
• 

y They Prevent and Cure an 
Thou,.ndo of .et;;, .. ,~ NERVOUS A FFECTIONS, 

Testimonials. ' .. ~,.,~_'' an cl are invaluable in c:aaea of 

WRITE FOR ..... " ..... .,~· RHEUMATISM. COPIES. ~-., .,.~· Sufferers should <::11l without dc:by, :~nd in-
~pecl the Tllou.~a11rl!l of Tostimoll'iall 

~~· rec-:ived from all cl:ases of society. ,o 
• I.' 

CONSULTATION FREE if Cllnr;:t, ,trunaU:~ 
w 11)' ltlf<r, "" "" maturr rti~Mr'nr I• Htallh am/ tlo/ 

"''lleaiWn o/ Cttralivt Ekdn'rify. ftl,usallt, am/ Swnlo'sh • 
~ c..~" Jlhdtalf(tDI Extrristr. V YIIN "''"' •I cull, wrlh fw l>um1' 
~ "7 h'<v Palltf'lrld am/ /'rit.'tJit A.i~ict Form. 

~ N ote A ddress-THE MEDICAL BATTERY CO., Ltd., 

~ 52, OXFORD ST., LONDON, W. 
(Corner of Rathbooe P\4ce), 

All c.,.,,.,,(~, trmfcd as STRICTLY PRIVA TE & CO.VFIDENTIAL. 

Carving an(l Fret Sa win~ for Pleasure or Profit. AMATE-u--R- PH_O_T_O. G-RAPHY "'· n. ttK•l'oiNER • eo ... • -IY lkft~ rtmmt,/iasl Dtrtlln•"· /l'wfiJA, J. H . S. & CO. h:tvc now a bllte FactOry, 
with accNum~h>n for upwards of •oo ....,rkmell. wllitb -Is 
used exclu...,,·e.ly 1or the: maoufacturc of Pho!C'f'>pbic Appa· 
rat us of e:'·ery destl'lptlon. 

HIGHEST A'I/ARD COLD MEDAl FOR FRETWORK AND CARVINC TOOLS AHO DESIGNS. 
Tho enormous s nlc nnd gen er al so.tlsfnoUon 

\\ "'' h .. ur ': ~"'" ... h.\\ c J-!1"\.'U t ' l'rt·l W•>rkc-N. &c .• in all p~rts oltlo·" •rl·l en ohl., .. , ~~~ ll)r tloc I'"'''""' -c:a-.>n tO OFFER GOODS 
A T r~l ~.., \\ llh 11 I>!::~ V C0~\1'1 Ill h>N. 

0111 o.; ,,. 1;, 11f P.tllcrns, &.:., t·mhably being much the 
b r.:o••t in tin, o nun try, WC :trC a\)lc l-> sui t all taSte~, nnd tO 
~'"ud hv n·turn ttf ·~·ht, 

l ' RETWOH 1\ERS' UF.r.l ~XER OUTFI1'S 
A t l ·:l. 2 10, 3 /6, nnd 5 /6 each, post free. 

P.m·o•l, ,,f \ -·••rtc:d F'rctwo>r\.:, 10 feel ... ... .. ~. free. 
" ' I 1111"1\' Lnh,,.: raphed full·sized P.<t lerns ... ... 15. ,. ::;, . ._ ,,, 1: \.·.~r,•tnt: Tool~ ... ... ... ... 1os. .. 

N o•n c ' " ••nlol htw cl<cwhere before seeing our N e ro , . .,,,,,,.,,,.of .tll Rcqni-itcs, witlt instruction<. Acknow· 
-....::::"""- lc.t.:•·•l 1ho• ""''t <'""' '"'''" nnd <. l•ca p Oilt List of l'ret 0 ..... 1- pnll"h.:u. t-·rc:e for 6 Stamps. 

CHEAP SETS FOR BEGJNNEIU. 
3}6 The Ec:Upae camera Set. Sll 

Complete. constsrinQ' 01 a Polished Mah..,.....y Sli<h'\1:. Bcllon. " .plate Camer3 tO phOI(\jl rtph f,.lht<c: C:>rte-dC·USILCS. ,J,JI 
Focu<:iiol\( Screen. Duk Sli,le. Jlr.hs·mounted LeJIS. 8raJr Folllngs. Developing and l'ixin~ S..hnions, Packet cl Df7 T_.l;ate.~. am\ full tnst.ructions. ena l+11111: an)• am~ttur to take a 
1': oo 1'1Wt04'TAPh. l'tkc JS od.. or -urely pod:ed b7 
l '.ucel l;)n6.t. <4.S. 

7 •6 c omplete Photop-aphlc o uttlt. T,ol Comrri<m~: ECLII'SE t:AMI•. RA SET, o< alto<'C i also PIIIITOCRAPHI C PRINTI.'-1~ AI' I' ,\H.ATl lS, consuDIIJ 
of ll;m.Jw,'Od Printing l'rame .• " ith Ura>'i Sp~n~~ llad:.~ 
t t>C<t Alb<omlnise.l P•p<:r, liOid T(leun~ Solut•on, u-. 
S,'utic>n. (;lass Rods, Cards for MounUDI;: wnb COIII~ l n•lruclion<. Also Hanlwood Foldtnl: Tnpod St•od aod 
F ocu>Sinl{ Cloth. l'rkc 7'- 6<1. Securely p..cL~d. !'r-'Jl.eci 8s. od. lt l'l.'tkc<l in P" rlable woool c.'ISC, wtth lnug"" Ill 
le:.ther straJ>• 3, in fHU5U 3UOit. gd. ~Xlf".t. 
10/6 Sta.nle:r Complo te OutJlt. se.• 

Cnt n.lo~no of T ools for Picture Framing, Brass, and 
~~i.:.~:!'!:=:::i!:S~;aJ Including l'oh'h"d Mah<>~:=)' C.mera • .,.·ub Folding nil' board, 8rass Side D.u, and Dou"le Dark Slide m l~>r•l" <>Od w x. wnh k alht r 51rop, In a!l :m: re«pcct~ the snme as Eclipse Cowplctc Outfit ; by l'arcell'ost, IS. extra. llcuer Outlits frolll ""· P 

£100. Sec C;o.t :aiq.'\Hl. _ _. • hln b c:e lh)'S ol L eather Work, FREE. 
//.f J:(: l~H I~llOS. . (•ftlc, 

N. B.-lf App.,r:~lus doe• not ~:h·.- satl~f.1ction. and b retu rned un!njureu wtt 1 r with o.er recdpt. we .lfUat;J.ntee to refllnd purchase-money. C~taloguo of Pbot~plue ApparatuS. Ioo lllustuHons, J>r~Ce od.. J:>Ch t (r.e. S d Desks. &:e. N. ll.-ll:l••inl( OISSO LVBD PAR1-NHR~IIIP we ~re otTcrin~: belltr CunerM, t~n .J. ftt 20 ~r oeut. to 60 or cont. discount to cl.-or, Seud JOSI cArJ 1\>r Sale l.l~l. 
J· 'Jt1~1' U .01{J1. l t'()ll A1J1 .A.TEURS OF BOTH SEXES AND ALL AGES. 

J. 
-

THE MOST PROFITABLE AND FASCINATING OF ALL HOME PASTIMES. EASILY LEARNT. T H . SKINN 'ER & Co. h:wing l>i11.~o1"'"" l 'a rtner1hip, nre orrer_i!•g th.:ir Euormou.~ S toch, including 250~00 FREW~T ... SWw.~ U • P ATTERNS and lOO,OOOft. of Solid a.nd Three-Ply FRETWOOD, Veneers, &c. ; 1.000 Gross of .r·RETSA • :tn imnocn••· 'l'"'nltt r of TOOJ.S, OU I' FITS, &c. , as a specinl inducement to thei r customers to order at once. . Id be told 4 ,GOO l s . B oolt s of Fretwork Patterns, ench containing Twelve Lnrge Sheets, beautifully lithogmphed, none of wh1ch 'II'OU rct:.il :11 1,•-. th:~n '211., :mu m:tny nt 3d. and -4d. e:tch : also . Id retail 1,200 7!!· 6d. Books or Fretwork Pattern.a. containing Twenty Sheets, JQ in. x 12 in. , of new designs, m:u~y or whtcll wou :tt6d.c.•~h. lhese Uook..":d . .£3751~ Value, ~11 be GI~EN AW,AY. d . os worth A m:'ltenr cn•tomers or ertng ss. worth of desogns from Catnlogue w1U ue presented w1th one of the above J S. Books. Those or enng 1 
• will recei'e n ,;,s. 6d. llook. 

ti An Allowance of 10 p er Cent. ;, rtNHfs will be made on all mixed orders for Wood. sma.ll Tools, 'Saw Blades, and Designs, amollll 111 to 1os .. aml 16 por Ce nt. on orders amounting to-· and upwards. N oTa.-TAU ntiNcii~,. a1us ,.,, a)I!J t~ Twnd/1 JlfncA.Ifa. 
. N .B .-A SPLENDID OPPORTUNITY FOR BEGINNERS. Cnmp1~ttl Frctrcork UutJ£1 , comprising t 2·inch Steel Frame Forty-eight Saws Awl File Four Desi~ (with sufficient Planed wp:~ = u . Handbook on Fretwork). A.1• .:lroh £''"'ctl.n" DrUI, with brass bnndle llnd Three Bits ~ill ~ S Elt/T Y.BATill with each set. d' st JS. • for 3s. 6d. Outfits on C:lrd, u . 6d. lllld 2S. 9<1., post free. 6ft. 2nd quality assorted planed Fre'twood, u. 9<1. ; post f.ree, as. 6ci u ft. ditto, uto, ' post freed~,_Jd. . · . Pot' hl~~~a, WallBrno'ke\. N~"?/ O~TALOGUES of Mn~ines, Designs, Wood, Tools. etc. , with 6oo Illustrations and full instruction' for Fret;eutnag, ,,;: (}rllo and YamtShtng, prtc:e -4d., post free. A S/J'c'"''" S i..r;m".Y Frr~,.k Dest'z ,. SENT GRATIS • it/& ,.N4 Ca lllllorw; .U• •lid •f D•s.,..-, Prloe 6d. fils, TtHJI Clust&, etc., •I Crra/ly R .. d.,ud P ricH I~ .-/,a,., N.B.-All orders llfNII be accompanied p remittance. AJ'I'LY-

:U:. S::li XNNEH. «L!to CO.,~ •ranuractw"~~:~w::r~M•te•bls, EA.ST DEBEH.A..M, NOBFOL£ 
KtiUI/y MIHH•" tlru ,_,_ ...-... ~. 

P ruNTJ:D ~ Poar,JAUJ:D BY 0.&.88&LL ~ CoKP~. J.rutT&D, Ll. Bau.:& 8£1Tf'd .. Lol(J)()lf, K.C. 

• 
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