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Per. 1.·- A.a Che11 Table. Fig. 2.- Aa B&ok«ammoa Table. Pl&'· 1.-Aa O&rd Table. Ftg. 4.-Showt.ng how Ohess Board revolves. Ptg. 8.-Pl&D or Table ahowtq Trt&urular Bona or Drawers. Fl&'. e.- Diap'am lho~ Proper Proportionate Sue or Chess Board 1n relation to Table Top. 
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A NOVEL CHESS, BACKGAMMON, A .tVD CARD TABLE. [W'ork-DeeemberG.t800. 
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A XOVEL CHE~~; DA.CKGA:MMOY, .L-,D 
C.!RD T.lDLE. 

BY JAMES SCOTT. 

XE.\RLY every nation in the world has to 
;.:rie,·e O\"Cr the spirit of gambling which 
~xi~ts t o a more or less extent in mankind 
as a whole. 

~fen, both those who belong to the clergy 
Mll the laity, have striven energetically in, 
and dc:;~r\'e praise for, their endeavours to 
•tuell the desire tbnt h; rooted in most men 
for }Jarticipating in ~mes of chance, or 
:-.peculating upon commg events in various 
directions. Hut there are undesirable ex­
tremes even in intended philanthropy; and 
it i ~ to be sincerely regretted that some of 
rhe gentlemen, who certainly merit reward 
for their good intentions, push matters to a. 
further extent than is really needful, by 
tendering their opinions that until games of 
a ll d escriptions, where two or more sides 
a re opposed to each other, become extinct, 
the gambling tendency will continue to 

Ffg'. lS. 

Perhaps I am too. ph~osophical in my appr~ciated, for although I at present d 
remarks, but my aliD IS to show that not mdulge much in pi~ and ci 0 

beca~ some men ruin themsel~es b,r relish the milder cigarette m largeqU:titi 1 
gambhng for money at cards, etc., msuffi- as does a fellow-contributor according ~ 
citmt reason is adduced thereby for the hi~ own account- ! am aw'are that such 
abandonment of the games by anyone or 1 tbmgs are apt to burn anything upon whl h 
everyone who may desire to ylay at such they are indiscriminately laid c 
for purposes of recreation. I think I am 'l'he drawer compartments differ from th 
not. far "<rong in saying that those things usu~ th~ng. Most people know how incon~ 
which are .abus~ ~ the grea~est. extent .are vement It IS, when one is sitting at a table. 
those which, if mdulged m m seustble to open a drawer which may 00 upon that. 
mode~tio~ and used legitimate!~, morally side of the table where one sits. These 
speaking, 1D the latter cases aflord much boxes ?r drawers are hinged to oren out at. 
benefit to us. ~"lch side of the player, and wil cause as 

I will not enter further into these ques- little annoyance as possible. The· shape of 
tions, for fear of being unable t o extncate them is incumbent, for there must be a clear­
myself honourably from the intricacies in open space underneath the table to allow 
which one so soon gets entangled and the chess. etc., board to revolve. 
muddled ; but will proceed t o expla in the The table top will be square, and what--

ever may be the size of it, the middle revolv­
ing chess board must be one quarter of it 
-i.e., the top would be divided into sixteen 
eq_ual parts, as in Fig. 5, of which the foul" 
tmddle ones would represent the space. 
occupied bythe chess board. I wiUdescribe I 

I .Fig.lO. 

.Fig. I2. 

' .. . . . . . .. 
._ ..... ··-·· ......... ... 

Q 
...... . . .. .. . ........ ... __ - -· --

F lg. l3. 

Fig. 9. Fig 8. 
Fig. 7.-Reverse Side of Chess Board. Fig. 8.-Joint for Cross Raila under Table Top. F!g. 9.-A Cribbage Board. Fig. 10.-Sectton shod~ 

Shel! (B) and Rabbeted Rail (A). Fig. 1L- Alternative Method of securing Chess Board : under view. Fig. 12.-Plan of One Corner un er 
circumstances. Fig. 13.-Pla.n of Side Shelves. Figs. 14, 15, 16, 17.- Pa.tterns of Suitable Legs. 

~ 

receive nourishment in every rie.ing genera- purposes advantages, and drawbacks-nay, I the latter first. Supposing the ~ble to~ t~ 
tion. It has n~ne-of the small table which I bet in. thick, the chess ~ard ~.be~ u 

I have somewhere read a very able essay have evolved for my readers out of the head 1 ~n. thick a~ two eryds of It and + I~. m th~ 
11p0n thestatcofsocietyduringthePuritan!c which I have been told frequently by a mtddle portion, wb1ch latt~r c01;npr~Uo~ 
ti mes of a comparatively recent reign (Charles certain near relative is made of a similar half of it. T"~o boards, t. m. thick, W1 each 
f.-Cromwell) in this country, wh1ch also material to that which most people would hinged respec~Ively to the mner edgefof 
described the demoralised condition of the make this table with. projection, as m Fig. 7, each board o c{u:f 
community which resulted as an after-effect; Here is an article which can be made in being in width equal to a quarter 0 

& 
and it was therein hinted that the sn.me any size- we will say, for example, 2 ft. chess board's width. . . board 
things would again happen if the masses square-and can be used as a. chess, back- Qn ~he s~de of this. combma~I~nd black 
and classes were purified beyond a reason- gammon, and card table. In a very sim ple wh1ch 1s qmte level, wifl be pa.m bein as 
able limit. All th is appeared to me to con- manner the middle portion of it revolves, so and white squares, their numbe~. t _f~o, 
tain nothing b ut trutll. Deprive men of that the table is altered respectively for use most people are aware, black 'dlr J this 
their recreations, and for a time all would in connection with the three games named. white thl;rty-two. . The reverse :k e mon; 
seem well ; but t he very goodness gained No one requires the table top to expose all board w:ill be pamted for . ba f:: black 
would be the evil, for upon the slightest three conditions at the same time ; at least, there bemg on. each h~lf of ht twin~ of each 
OPJ?Ortunity there would be a rush of immo- I have never heard of anyone playing at and twelve whtte port10n~ .t e ~tween the 
r~hty a h undredfold stronger than was pre- chess while his opposite compamon played triangle of one. col.our 

1 
emffrh two small 

v1ously the case. A man washes his face in with him at cards. The alterations can be sides of the other trlB.Dg es. te each side, 
clean water : he becomes clean; the water effected in the table without any necessity fla~s ar~ then folded ovebr, 

1
one<Jrihed partlY 

becomes dirty. If that water is then allowed existing for the players to rise from their as m Fig. 7, and small 0 es f which m~ 
to remain. it turns impure and creates evil seats. through t~em for p~rposes ~th. In Fig. I) 
- it was at first the purifier. In like manner, Under the table there will be two boards, readers wtll be acquru~b~ .. W1 board Tbere 
wh~n a sup,Posed .good cond~~ion had ~n capable of being drawn out as in Fig. 1, I show a plan of a cri UCII6d 

8 8 ~ coDDeefi 
a.rnved a.t lJl relat1on to mankmd's morality, wlier~on a glass of rue or ginger beer can be should be a small h~ok e.n Y 
the men who had accomplished such a result placed, thus leaving a clear space on the top the boards when u~Idi do?. a~ 
would have no further occupation in this of the table. Then there are a few holes in The chess board lS P ~e JDdel'IDOit, 
directio'A,-&nd would allow tlie goodness to these side flaps wherein can be accommo- in the t.a.ble ~p, c~ess stde }lD which 
remain thus until suddenly the lurking dan- dated lighted pipes and cigars ;· and I feel a quarter of 1ts t~cba m 
gers within it burst forth m terrible power. -eerl.ajn tlw.t thi& simple &l:ra.oaement will ~e tained the two cnb=-&e 

• • 
I 

• • 
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1 to remain above the main surface of the 
- table top, and there ph·oted by ~oles being 

bored completely through th.e Wld~ of the 
tt table top. Only two oppostte pomts must 

1 be fixtures, and 1t is unimportant_ which way 
?. the board revolves. · 
~ At the sides of the table, holes should be 
~ drilled right through ~he width and partly 
1 through the chess board. 'fhrough these 
•1 two holes will pass metal or wooden rods, 
~· each having a small knob or ring at the 

outside end. Thus, when the players wished 
to alter the table, each would draw out the 
rod on his side of. it for an inch or so, and 
after the chess board was properly turned, 
would place it back again ; in this way 
retaining all in a steady condition. 

.AB an alternative, narrow tubes could be 
secured under the table top and chess board, 
a.s in Fig. 11, and the pivots and rods passed 
through them. This saves drilling such long 
holes· but if this method is adopted, the 
chess board will have to be fitted to work 
much looser than it need otherwise be ; and 
it would be advisable to round off the 
edges. '!'he chess board, too, would not lay 
flush with the table surface when adjusted ; 
indeed, it would be below the thickness 
of it. 

The table legs may be dowelled to the 
table top. They must be joined in such a 
manner that they will be square with the 
table, o.s shown in Fig. 5. I have given 

·I several diffcren t patterns oflegs in Figs. 14-17. 
Where a flat surface is shown as running 
comerways to the table top, the leg will be 
shaped in section, for part length, and fitted 
as 1n Fig. 12. A framing, about i in. deep 
and H.- in. or U in. in width, should be joined 
to eacb side of the table between the legs. 
The right and left-hand sides hetween the 
table top and this framing will be fixtures. 
Across the table, between the frami»g, might 
be two rails, the joint.s used to connect them 
being something similar to that showa in 
Fig~ 8. 

Under the framing at the front and the 
back of the table will be joined rabbeted 
rails, as sbown in Fig. 10 (A), in ~;uch a way 
that part of their length will project beyond 
the legs towards the middle line of the table. 

. Along these rails will travel the flaps (Fig.l), 
1 whose end edges must be shaped as shown 
j in . Fig. 10. The width of each flap will 
::.1 depend upon the depth of the table sides, 
i · wliich latter might conveniently be 4 or 5 
; in. If the table top is 2 feet square, the 
: chei!S hoard will be 1 ft. square which, when 
! rovolving, will require a depth of 6 in. to 
1 allow it to do so ; so that if the table sides 
• are 6 in. deep, each flap can be as wide as r half the table framing. The1iaps, or shelves, 
i may be cut as in Fig. 13. It JS only neces­
i aary to allow room for the chess board to 
I revolve i therefore, the two ends of each 

l flap can be equal to half the width of 'the 
talile proper. Underneath each flap there 
should be a notch of some sort to facilitate 
the drawing in and out of it. 

Returning to the drawers or box~ it must 
be remembered that they also mUBt be made 
to permit the chess board to re,·olve. Plan, 
Fig. 6, shows this. The sides may be a.a 
long as I show~ for the drawers would only 
be opened wnen the chess board was 
~UAted. The hingeing and fixing of the 
handles need no explanations. Bet,veen 
~h dr~"!er, at the sides where they open, 
will be JOmed a small board to close the side 
up p!1)perly. Little blocks of wood could be 
Jiued inside the table, against the fixed sides, 
u atops fol' the drawera when the latter are 
eloeed. 

The ahape of the table top conld be ~arled 

• 
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MODERN FORGING. 

infinitely. The circles indicate small globular 
cavities, suitable for containing sucli things 
as card counters, etc. 

The finish of the table and the choice of 
the material are left to the reader's discretion. 
l!'inally, I may be permitted to remark that 
this simple, yet novel and useful, little article 
ought to be found serviceable in any work­
man's home, and that in many a working­
man's club it would also prove a~commo­
dating. ---·"· .. ·---

MODERN FORGIN G. 
BY J . H. 

• 

BosSED LEv.Eas-EcO£..'iTRIO AND VALVE Rons­
SLID.E·VALVE SPINDLES-BlUDLES 0.11' V .41UOUS 
FoJWs. 

IT is often the case that the arms of bossed 
levers have to stand at right or other 
angles with each other, and also are not in 
the same plane : then the methods de­
scribed (p. 544) are not applicable. Fig. 73 
shows a. portion of a. lever, with arms at 
right angles to each other, and placed on 
opposite sides of the boss. There are two 
ways in which these levers may be attached 
to the boss. One is by "dabbing on"­
that is, the arm A, with a. portion of the boss, 
is welded flat upon the main portion of the 
boss B, along the plane a, the surfaces 
being fin>t hatched over with the corner of 
a set; in the other (Fig. 74), one side of the 
boss JS fullered, as at A, with a round-faced 
fuller (Fig. 75), and the end of the lever arm 
B is upset, and the two welded together. 
This is a very common method of welding. 
Note that the fuller not only indents the 
boss, hut, by means of blows delivered 
diagonallyl is made to throw up the metal 
all arouna in a ridge, thus giving_ some 
extra. metal for finishing off. In Fig. 74 
c is a die-block, in which the boss is held 
while the arm is being welded; D is a 
thickness piece, or washer ; E, the anvil. 
If no die-block is available, the boss will 
be held with large, open-mouthed tong~-> of 
rudely globular form. 

Eccentric and valve rods afford some good 
typical examples of engine forgings. The 
eccentric rod (Fig. 76) is not usually made 
in one piece, but in two, O.nd welded at 
about the centre; or, if rather long, the 
ends are welded to a. central plain bar. 

The extreme dimensions of the end A. re­
present roughly the original size of the bar, 
from whicli the sha.nli B is drawn down. 
From that original bar there is swaged 
down a length sufficient for welding. 'fhe 
large end is cut off to the P.reci.ae length re­
quired with the knife tool (Fi~. 77), or wit~ 
the curved knife (Fig. 78) if the steam­
hammer is used, or with a hot set if power 
is not ava.il.able. The.n it is necessary to 
cut off any sharp corners upon the anvil 
with a cutting-off tool, giving the appear­
ance of Fjg. 79 and swage the end A, 

rounding with a hollow swage, letting the 
shoulder B lay against the beak of the 
anvil, and finally finish in a die·block 
(Fig. 80). Of course the die-block is only 
used for finishin~ when the quantity of 
forgings required 18 sufficient to pay for its 
expense. 

The body A. of the block is of cast iron, 
and a wrought iron ring B is shrunk on. 
The recess ~ it will be seen, corresponds 
with the outhne qf the end A in Fig. 76. 

Another way to forge the forked end is to 
take a bar about half the thickness of the 
iorked end, and double the iron over, and 
weld a length that will extend rather farther 
than the termination of the radius. 

• 
• 

• 

I 

• 

In both of thcso met hods the ga p may be 
cut out roughly hr, the smith, o1· left to be 
machined out. rhe general method~t of 
fonning forked ends were :sltown in a pr~· 
vious paper, anrl now ( need only show by 
n. sketch bow the ~S hn pe of forked end~ 
whose !?aps are f01·merl lty for;;ing, nud not 
by macnining, is impnrted. Afte1· the metal 
has been cut out from t he gap and t·onghly 
brou, ht to forru, n. ti ller, :sh own shaded at 
c. Fig. 76, is insert~:cl , and the outside of the 
forked end finished with tla.ttcr and hollow 
swage, while the fill er remains in. 'fhc· 
filler is usually fumi:shcJ with a square 
shank to tit the sq~tare hule in the anvil. 

'l.'hc end D in F i ..... iG is made by one of 
three methods. 'fhc shnnk n is either 
fullered down from a bar of the ol'igina l 
section of the eud D i ot· the shank A ( l!.,ig. 
81) is welded to a piece of tint bar n, of tho · 
dimensions of the end n in Fig. 76 ; or the 
end of a bar is divided and opened out I 

(Fig. 83). The first method i~t not co1·rect 
in p1·inciple, because the grain fibres are 
short, but it is often adopted ; and there is. 
not very much stress on the fiat end when 
bolted up to the eccentric straps, and the 
hammering it receives at the welding heat 
helps to consolidate the metal. 'fhe ~econd 
method has the udvantage of presen ·in;; the 
best arrangement of tlie fibres. In this . 
method the fi R.t piece A (Fig. 81) is fullet·etl 
and upset wi th n. rouod-fact!d fullel', like: 
Fig. 75, and the end n, similarly fullered, is 
welded to it. In either case tile section of 
the iron selected is a trifle larger than the· 
finished section, to permit of finishin~ off. 
In the case where the shank JS dmwn aowu 
from tbe solid, a good deal of finish with the 
flatter on face a (Fig. 76) has to be done, 
the rod being held vet·tically, with the face· 
D upon the anvil face. To prevent the re­
bounding backwards of the forging, in con­
sequence of the edge of the tiatter striking· 
the shank, a turned round bar of iron 
(.~.,ig. 82, A) is fitted with a shank into the 
hole on the anvil face. The ftatting of the 
inner face a of course hu~ a t endency t<>­
spread the ed~es and bulge them in some· 
places, and th1s is corrected with hammer· 
blows, and blows from the flatter on those 
edges. 

A third way of foi'Il1ing the flat end is br 
forking the end of a stout bar in the fashion:. 
shown in Fig. 83, and openi n~ the ends. 
outwards. Continuity of fibre ts thus pre­
served. The end A is then fullered dow111 • 
thinner, and drawn out-cut off the main 
bar, whose length may serve ns a porter 
- and scarfed for welding to the stem. 

When these rods are made in (\Uantity­
tho final finish is imparted in a cast-tron die: 
of the form shown in Fig. 84, where A 

is t lle recess that gives the tta.t end its per­
fc( t fin i:ili, nnd B a flat piece of steel, woos& 
d \· pth u make15 up the precise diffet·ence be- \ 
tw~_·c ll the depth o and of the flat end A, and 
by means of which the T -end is driven out. 
of the die immediately a.fter it is turned 
off the anvil block of the steam-hammer. · 
The block being turned upside down, 31 

blow or two on the piece B d1·ives out th& 
finished T-piece, and releases it from th& 
die. 

When the fins formed at the edges are 
being cut off with the set, the forging is 
plar.ed upon a piece of sheet iron, bent over 
o.t the ends to clip the edges of the anvil. 
This sheet of iron prevents t he cutting 
edge.<~ of the set from becoming dulled by . 
contact with the hard steel face of the anvil. 

Slide-valve spindles of the ·bridle form 
are made in two or three ways. The bridle · 
is sometimes of circular, sometimes o£ 
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~r, shape, but the principle of ita 
formauoo ix the same. 

Take a IJridle of cireular fonn finJt. By 
one method tbe eye would be turned round 
and weWed at~ a distinct ring, and the stem 
th!n welded to the eye ; by another method 

!'fc. u. Gap 
Gaugt. 

. -- . 

. 
• . . . ·-

c 

a f9rtion only of the eye would be formed, 
Ud welded t4> another portion made in 0110 
witla a J.IOrtion of the stem ; by a .third 
liiNthod the eye wonJd be turned round of 
lilt •me metal u that from which tlle *- ia fonntd, a.nd 1t'elded. 

8.~ iUuatratee the &r.t method. Here 
ring wbieb haa been aput Ucl 

tamed roand on tbe anri.l 1NiU. 
aod fnllered to ncei•e the u~Uid 

• 

MODERN FORGING. 

fallered stem B, plued in pomtion for weld- need not. be commtnt.cd on, as they are jatt 
ing. like the same kind of work noted in earlier 

The iron from which the bridle A is made paper~!. The truth of the ring iJs guaranteed 
ia 80Ulewhat larger than the finished sec- I by slipping it over the anvil Leak and cor· 
tion say, *in. ~h way-and the ring is reeling its fonn with t~e h3:~nmer or ov~r 
first turned round to a smaller diamf:ter a Kt~gar-loaf-i!hapt:d ca.rstwg ( hg. 86t kept an 

I 

• I 

A 

• 

6 

\ ' • 

f lt!' f( t -
!·1 ... ? d 
(.! .r. •. ~ g 

I ' "' ·-e-· 

I - • 
I - . 

• 

Pig. 89.-Difl­
block. 

• 

t-b•u the diameter of the ring when f.niJchtd thrt(! (Jr four ~iz.e~J in wcll-apJ ointed shopll, 
The obj~ of thia il to allcnJ IOIDe finUihing aud flatters, fullcrK, and 11wagess are employed 
work to be done upo_r_t the bridle with fullel'ff j for finally fini~hing tbe vanoUH fiat and 
aod httet, whi4,:b Will ban the efl'ect of re- curved surfa(:e8. 
ctudfl6 th8auaa.nd iDcrealinJ the diameter. I When the bridles arc large, the bending is 
la thi:a W&f the liu of the nng will be in- 1 belst clone in the manner t~bqwn in Fig. 8i, 
af'n:d,anCJ may beeaily augmented to any 1 and the same method is likwiJse appl.iCbll) 
ne..,..ble atat, but it eoD1d not be re- to the bending of lafl!e ringK in general A 
clal!«~&l. I caJ!t-iron disc A, of witable ~lire, and ha~ 

'!'11. cleteilt of lniebincthe ri.Dgand b-ridle a e.entral hole, ia bolted down on the face of 

• 



The Work Magazine Reprint Project (-) 2013 Toolsforworkingwood.com

610 

o. swnge-block, the bolt a pa.s;. ing through 
ono or' the holes in the block. At a suitable 
clistn.nce a stop or pin n is in!'lcrted in an­
other of the holes. The bnr c to he bent is, 
when heated, placed between the disc A and 
the stop B, nod is held securely with an iron 
wedge D, and the free end is pulled round 
by hand if sufficient length is allowed, or 
with tongs if short, and tapped with the 
hammer the while to cause close bedding of 
the iron to the disc. When the ends of the 
intend•·d ring ~ ell overlap-say, by an inch 
or tw0-it is ··emoved and the ends are 
scarfed and up. et with hammer or fuJ1ering 
tool, nnd weldLd upon the flat face of the 
o.m·il E, and finished upon a curved bolster F 
laid upon the anvil t·ace, or provided with 
a shank to fi t into the square hole in the 
o.n vi I. 

The valve rod bridle mny be made alter­
nath·clv thus. Take a rod of larger section 
tbnn the vnlve rod, and fork one end as 
in Fig. ~3. first punching a hole and then 
driYin!! the hot set inwards, first from one 
face, then from the face opposite, until the 
nicks meet in the centre of the bar. Open 
out the dh·ided ends. bring them into a 
rudely curYed form, and reduce sli~htly so af\ 
t_o ~pprox~ate !learly, bu~ not qmte, to the 
fin~hed d11Dens10ns, leavmg, however, the 
ends a (Fig. 88) of the original dimensions, 
and fulleriog them in a diagonal direction 
for scarfiog (A, Fig. 88, showing the T -J?iece 
fi nished for welding). The iron that IS to 
form the remainder of the ring B will be 
~imply curved and fullered, and scarfed at 
the ends to match the T-piece A. 

The diameter of the ring at this stage 
will, as in the previous example, be less 
than the finished diameter-say, by -~· in. or 
thereabouts~,,dependent O!l the bulk <;>f ~he 
work- to auow of working and fimshmg 
subsequent to welding, which inevitably 
stretches the iron. The spindle will be 
welded on to the free end a with a scarfed 
joint , or if the spindle is short it may be 
drawn down from the T-piece itself. 

Where these bridles are made in quantity 
for tanclard engines a die-block is employed 
for final fin b hing. Its shape is that of 
Fig. 89. A is of cast iron, cored or bored 
out. at a for the bridle, and cored out at b 
forth~ stem to lay in ; B is a central steel 
}Jilt~ or pin of the size of the hole in the 
bridle. The bridle is hammered into the die 
with a couple of blows of the steam-hammer, 
the die tamed upside down on a suitable 
holster, and the pin Band the forging struck 
out at a blo\V. On the pin being relea::;ed 
from the forging the bridle iR finished, ex­
cept for the cutting off the fiiUI around the 
toQ edges with a set. 

Fig. 00 shows the third method, in wl1i clt 
the liar is turned round and welded at A . 

'I'o preserve tho continuity of the ci rcln, a 
,:;Jut or wedgc·piece B is inRertcd in tho weld 
a nd forms an m tegral portion of tho fiJrJ::,rin~~ 
With()ut this it would be difficult, o•· iw­
po~ihle, to fonn a pe~fe~t int()rnal curve by 
th•s method. The finliJhmg of the hridlc by 
mennR of the tools and of dic11 differs in no 
rc.s_pcct from that of the previoutt example. 

In the case of a Sfluare bridle, un lcH!I of 
Ama.ll dimensions, tho mode of conlitruction 
w_ould be that Fib own in fig. Ol. 'l'wo T. 
p1cr.cfl A, A arc fom1od hy divi11ion Rimilarly 
to tho T piece in Fig. 88, and tho r<.IIDELiudc•· 
nf tho rcr:L.tnglo is formed of tho two pieces 
H, H, b('nt rounrl nnd scnrfcd to me~ tLo 
!\r.nrfcrl enrls <•f tba T-picccs. The rods mny 
he cl rrtwn down from the endR of A A or 
wc·lcl ed on. ' ' 

For hold in~ and mnnipuln.t ing rin~, tong!! 
of the forms shown i11 Jt'ig. !12, nnd ol various 
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sizes, are employed. Tongs known as hoop 
to~ are shown at A, and pick-up tongs at B. 

vv hen work is being reduced to final di­
mensions, it is necessary to check dimensions 
by other means than by that of the steel 
rule. For flat rods the gap gauge is com­
monly used. It is of the typical form shown 
in F1g. 93, each gap bemg of a definite 
width to~ in. or to in. Their depth is unim­
portant, out bears some proportion to width. 
These gaps, which are really fixed ca.lipers, 
can be made to embrace and test the dimen­
sions of a red-hot forging in an instant. 

F or circular work, calipers like those 
shown in Fig. 94, with long shanks, are usedl 
so that the hand need not become scorchea 
by too close proximity to hot forgings. 
A is a single co.liper; B, o arc t wo forms 
of double calipers. 

••• 
FAN 1liOUNTING . 

BY E. CROSSLEY. 

UNTIL quite lately, England has depended 
for many years past on foreign countries for 
her fans. The French, the Viennese, the 
Chinese have had the trade in their own 
hands ; and the English, though they have 
only themselves to than)r, have been left 
entirely out of the field. That this isno~it 
should be the Fan Makers Company are now 
doing their best to demonstrate. The ex­
hibitions of home-made fans, of d~igns for 
the ornamentation of fan leaves, and of fan 
sticks, held by the Company, have done 
much to prove that English workers may in 
time meet foreigners on equal ground 'in 
this important manufacture. So far, we 
must own, there are very few native artists 
who can vie with the French in the decOl·a­
tion of the leaf, as our :first·class artists do 
not deign to spend their time on such 
miniature paintings. The French have 
done it - Wattean, Boucher, Fragonard, 
Greuze, in the old t ime- and why should 
not the English just now and again execute 
a masterpiP.ce on the dainty eventail that 
would be handed down for generations as an 
heirloom to be prized more and more as the 
years roll on. During the reign of Queen An ne 
and onwa.rds until far into the eighteenth cen­
tury, fnns were manufactured here in large 
quantities, then the trade~radually declined, 
unfortunately for our worKers. It will take 
us years to regain our lost place, though 
the 1Fan Makers Company and others are 
doing thei1· hest to stir both men and women 
up by oU"cring prizes for original designs, 
and for artistically painted decorations. 
Even though English girls have copies 
placed before them which are done by 
F rench artist~, they find it difficult to re-

lwnducc tho paintings with equal grace, 
ightnoRH of tonch, tl.lld the beantiful har­

mony of eolouri ng RO essentio.l for perfect 
cxn 111 plr.JH of fnn decorations. 

H iH uot my object, however, to dwell on 
tlu: ~rwrit.i or domoriL!:I of fan pn.inters, but 
mtln·r Lo dl:s<:ribo how the leo.f can, when 
dr·<·orntr;d, bo 1110unted on the sticks, and so 
I H~ mrvl1: iuto n ft~u worthy to he wielded by 
the fni rf'HL of our living IJclleR, aml , po!!sibly, 
by Ll1<·ir dcHccuduut~ for mn.uy long J n.ys to 
C()lll(J. 

l•'uu "' '11111Li ug iH a pl cn.~ant occupation. 
)1n.ny ln rlior~ lluvo old fttvomite fnn ~:~ticks 
hy them, IJII t, nlns I the leaves aro worn out, 
thoy nro fruyetl at the edges, cut down 
the folclR, the 11n.i ntings lmv~:~ partially dis­
appeared th rough con!->tant friction, nnd 
they are but useless cumbcrers of wnrdrobcs. 
\Vlmt ~:~hnll bo done with them 1 If o.ny fan 
loof is a mnstcrpieca of art, save it and 
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treasure it !n a cabinet, never . d -
or ragge~ 1t. may be. But ~~n how old 
mn.ny laches 1~ these enlightenedede are not 
an a~ educatiOn comes to on ays, when 
she mll she, who does not kn~ almost wilt 
of t~e value of old fans. Thos~v 0£0'11e~hing ment, when worn out, may well be ~rchnary 
by new ones. Of course this eplaced 
at shops where fans are sold ~ab ~e done 
'!Omen "':ho are fond of artisti~ w~rk many 
hke to pamt new fan leaves thems 1 may 
probably would also like to moun~ ~~·an~ 
they ~ut knew how to do it. em if 

I v.:ffi fia:ke one of the simplest fans 
descnb~ nnnutely the mounting of the l~f~ 
then, 1f anyone follows the d. t" ' 

tl tl 1 · u lrec IOns e~ac y, 1e resu t w1 be a very prese tabl 
p1ece of work. n e 

Ill!-agine that the gauze leaf is alread 
c~t m the shape o~ a semicircle and paintJ 
w1th a genr-e subject or a spray of Howera. 
No'! about the materials for mounting it 

F1rst there are the fan sticks. The size 
of _the leaf depends on the length of these 
\vhteh may b~ 10, p , or 12 in., or more. Jl 
the ~an leaf 1s pamted before the sticks are 
o_btame~, you must c~oose stick_s of suitable 
Sl~e for 1t; but the Wisest plan 1s to buy the 
sticks fi~st, then you are not restricted in 
youx: chmce on account of the size, and if a 
part.teular pattern takes your fancy you are 
~t hb~rty to have ~bat and no other. There 
1s an 1mmense vanety of fan sticks. I was 
lookin_g over a small port ion of the stock of 
these m a wholesale house a short time back, 
and was greatly interested in the multi· 
plicity of exquisite desi~s and the perfect 
workmanship. The st1cks of mother-of. 
pearl alone were well worthy a. long u­
amino.tion. One with the panaches whollr 
undecorated was of mother-of-pearl tinged 
with blue, like an opalescent lake under 
summer sky. Others were smoke colo 
and very handsome they would be 
mounted with grey gauze, or white borde11 
with fine Chantilly lace. Most were 
white mother-of-pear~ and the best of 
inlaid with silver and gold. A 
fashion is to arrange all the nMliA.' aerall 
towards one ed~e of the panache, lean~ 
other plain. There are names for the 
sticks, such as the " Sultan '' and 
"Shell." Then there were the lovelytnrt 
shell sticks, plain, carved and inlaid ; 
carved ivory and bone, the ca"ed box~ 
and the many cheaper kinds of wood . 
are ebonised, polished. gilded, to sw$ 
fashions of the hour. But I must not 
longer on these, though I could 
so. Sad to say, these are all of 
manufacture · the few sticks made h~ 
scarcely worthy the name of fan st1c 
clumsy, so rough ar.e they. The :;~A 
number of the foreign ones are m~MM~ 
machinery, but some of the better 
ones are carved by the peasants of the 
Forest and elsewhere. 

A mouk is indispensable for the 
mounter. We may translate f!WuU u 
or model but that hardJ..r g~ver a 
of the thinf{· It is a paece 0 Ql.ll.do .... WD 
semicircular m form. It has cuts 111 
that correspond with the folds of ~ 
leaf. The cuts do not £ierce the ~1or il te 
throu.ghl . but they are erep :oU:ntre of the 
fold up ti.ke a fan leaf. 0 ~ c · d out to 
top edge there is a piece 801PP~d to the 
show the middle i this is a ~dee of the 
folder. At the ~age on be J.1 

to indiilate 
moule are short lmes, num er menci~ to 
to the worker where, befofre j:£ should be 
fold, the top edge of the an . of haii»> 
placed. By this plan th~ ne;_~~ If fll• 
different-siZed moulu 1B 01.( ·' .,. · . , 

~ '< 
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fan leaf is as large as the mouk, the top 
edge is placed just a. little above the top 
edge of the m.oule_.· if one inch smaller, then 
it is placed one inch below the top of the 
</1/,0Ule, and SO OD. 

A long pair of cutting-out scissors, a. long 
and very sharp knife, such as is known as a. 
bacon knife by cooks, only more rounded at 
the top, a. quire of tissue paper, a. medium­
sized irou, good white gum, a sable brush, 
such at~ skies are wa.shed in witht about an 
inch and a half. in size, some yaras of picot 
to match the colour of the gauze leaf, sewing 
silk also to match, and a sheet of white, 

- black, or coloured paper to cover sticks 
with, as the plain wood does not look well 
showing through the ga.uze-these are the 
requisites of the fan mounter. One other 
i tem remains to be mentioned, viz., a. square 
of white mnrble measuring about 22 in. A 
square of tin may be substituted for it, pro­
vtded the lntteris firmenoughto layquitefiat. 

Now, the gauze has been cut out by lay­
ing a semicircular piece of thick cardboard 
upon it and cutting it round the edge of the 
cardboard, but leaving a. slight margin 
beyond. It has been fixed on a. semi­
circular frnme of wood, nnd the design has 
been painted. after which it has been left to 
dry. N ext, the mounter takes it in hand. 

Laying the quire of tissue paper on a. 
smooth wooden table or on the marble slab, 
she places the gauze leaf on it face down­
wards. Then, taking an iron, moderately 
heated, she passes it lightly over the back 
of the painting in an upward or downward 
direction ; thus she irons wit/t, the selvedge, 
not across it, or in a. slanting direction. It 
is more like 1lnying the iron on the gauze 
than ironing in the usual manner. The 
warmth from the irou bri1~fl& 11p the painting 
and gives it value. 

'fhu first fllld is made with the hands. 
· 1'his is not right down the centre of the leaf 

o.s would genl'rnlly be supposed, but takes a 
slightly slanting direction; this leaves a 
piec~ of the #!:mze single, wh ilst all the rest 
1S double; the single piece will form the 
linin#! of one of the palf.(Uht&. The single 
portinn is about 2 in. wide at the top, or 
rather lcs~, nnd comes to a point at the 
bottom. Let anyone take a. lialf-circle of 
}la per, nnd fold 1t as I have describe~_,.., and 
they will see nt once what I mean. wnilst 
the leaf i~ :-~till only folded this once a small 
llalf-circle is cut from the bottom of i~ thia 
·will bo cut ngnin later on, so sumcient 
margin must he left to allow for that. 

A pieeu of thin white paper, not tissue, is 
<:ut the same shape o.s the leaf, though it 
n1ay bt: a tritte larger with a4va.n~e j it is 
folded once just like the leaf. Th11 11 put 
<>utside the mount to }(.eep the latter clean. 
The '""'rn/e is tnken up in the left hand and 
held juHt below the centre snip, and between 
finger and thumb. The leaf, covered with 
the pnper, is slipped into the moule, the 
centre fold of the leaf being_ brought into 
the centre one of the moult. Doubled as it 
is, the 10ounter lays it on the marble alab. 
She keeps the centre fold tightly pressed 
with the left hand, whilst she mues the 
~muze and paper lay fiat inside the mouk. 
Now comes tho need of duterity. She 
:m~t Mver let go the centre fold until the 
iirat lmlf is folded. She sets it atrai~ht 
longwiso in front of her, and draws up w1th 
h er tin~erM tlto other folds until they are 
level wtth tha centre one. This is done b1 kocpin~ the thumbs on the outer aide 

<> the middle foltl, and with the fingen of 
both hanus drawing up the half of the 
~ that l~y• beyond on the marble alab. 
When 'he baJ.! u done, and atill held tlahU,, 
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the other half is tossed over so thut it, in 
turn, lays on the slab; it is tl'eated ex­
actly in the same way, and now nil the 
moule is folded. This is pressed tightly 
between thumbs nnd fingers, which are 
passed up and down the moule, which s till 
rests on the slab ; the folds are patteJ. 
along the top to keep them leve~ a..~ every­
one must be perfectly even. When this is 
finished, the first end fold of the moul~ 
is turned back, and the edge of the gtmze 
leaf is neatly t rimmed oft' with the large 
scissors only just enough being left to 
cover tLe inside of the panache. Then the 
edge of the other outer fold is cut in similar 
fashion. The moule is again closed, and 
the bottom of it is held tightly down on t.he 
slab, whilst with one stroke of the big, 
sharp knife the bottom edge of the fan lcnf 
which projects a. little below the moul~ is 
cut off. 

The leaf is now taken from the mo1llt, nnd 
to keep it in folds a narrow piece of paper, 
which has been previously gummed so a.s to 
form a. ring, is slipped over it. The mounter 
gets her needle ana silk and the picot. Then 
she ta.kes off the pa__per rin~· and proceeds to 
sew on the picot. Long st1tches at the back 
of the gauze do not signify down the sides, 
a.s they will be gummed down to the 
panaches, but along the bottom edge the 
work m ust be rather neater. Still, the less 
the mount is handled the better. Any good 
worker will see at once that the only diffi­
culty is in putting on the picot around the 
lower edge of the fan leaf, and at the top. 
The gauze being cut in half-circular form, 
the material7!Uils, a.s the saying goes, more 
in one part than another. The great point 
is not to stretch it, and not to draw it in; 
the only way to manage this is to keep 
it a.<J flat as possible on the t ips of the 
fingers of the left hand whilst working. 
If the sticks are cheap wooden ones (and I 

suppose none would make a first attempt on 
the better kinds, such as carved ivory or tor­
toiseshell, and perhaps not on carved bone), 
i t is necessary to scrape them to makl.) them 
smooth_, and then to cover them with thin 
white, Dlack, or coloured paper to match the 
tint of the ~uze leaf. TJiis, it goes without 
saying. it 18 wisest to do before the fan 
mounting is commenced, as the guru must 
be allowed time to dry or thE'I paper would 
tear off at a touch. The sticks are now 
taken in the left hand, the sable brush 
mentioned amongst the requisites is dipped 
in gum, and the paper that covers the sticks 
(or the sticks themselves if they are un­
covered) are brushed over on one side only. 
This has to be done carefully ; if too mu\·h 
gum is used it would run to the other :' i\1~ 
of the stick, and so spoil the lenf : nt t lw 
same time every portion of the stick:', on 
the one aide. must be gummed, else the l~af 
will not adhere properly. The insides of 
the fXli&4CMI are also gummed. On no 
account must 'the sticks be folded t0gether 
at this juncture. Now comes the t est 
whether the fan mounter is an adept in the 
art. The fan leaf is folded and taken in the 
left hnnd, the sticks are held in the right. 
One by one the sticks (just the tips of them) 
are latd between each fold of the leaf. We 
have nothing to do with the pamtrlus at 
this moment-they are left loose. The sticks 
are laid about an inch up on the hottom 
edge of the folds. Now the leaf nnd stick::~ 
are ti~htly folded, and the bottom end 0£ 
the st1cks is rested against the worker's 
cheat whilst she gently draws the leaf 
down the sticks until the picot just reaches 
the ahouldera.. The skill 1s shown in doing 
this so that all the folds are drawn down 

the sticks equally nt once, and as a. result the 
picot being perfectly level on the shouldere 
of the sticks. To do this the edges of the 
sticks and folds must fnce the worker; ahe 
holds the folds of the leaf at the bottom 
edge only between tho thnmbs and two first 
and second fingers of each ha.nd, and gently 
draws it down. '£he fan is again taKen in 
the left hand, and one J>anaclu. is turned np 
and laid on the outer folJ. '£his has to be 
done with great nicety t oo, as just the ex­
treme edge of the picot ought to show 
beyond the edge of the panaclte. It is the 
careful, or the want of careful, attention to 
all these littlo deta.ils which makes the 
ditl'erence between a good and an indifferent 
fan mounter. The second panache is fixed, 
and then the worker takes a. strip of gauze., 
or a piece of ribbon, or tn.pe

1 
or anything 

that lies handy about, and t1es round the 
top of the fan leaf, nnd then the bottom. 
After which she leaves it for awhile until 
the gum is dry; a few minutes will suffice 
for this. 

The needle anJ. silk are in requisition 
again to fasten the picot on the top of the 
fan leaf. It is rather awkward to do, 88 
the sticks are in the way, but practice soon 
teaches how it may be done with the least 
trouble. The tip of each stick is caugQ.t in 
with the stitches to mnke them so firmly 
fixed to the leaf that the two cannot part 
company. After the picot is on, the ti.J? of 
the leaf needs a touch of gum to refix 1t to 
the panache.; it will have been unloosened 
to sew on the picot. 

The fan is then opened and examined; if · 
there are any gum spots detected they are 
removed by damping them with ti1e tongue 
slightly. 'l'he mounter then lays it aside aa 
finished. 

The single gauze leaf is one of the ea.si~st 
to mount. Having learnt how to do it 
skilfully, the mounter will be able, by ex­
amining the double gn.uze fan leaves, to 
mount them also ; to iutroduce lace aa 
medallions, to border with lace, to mount 
the "Shell" fan and the "Sultan "-a.ll will 
come easy after once the knack is acquired . ... · 
Dexterity, cleanliness in working, patience 
in overcoming difficulties at tlie outset, 
steady perse\'erance, and great nattiness 
these are some of the needful qualities of · 
the clever fan mounter. Girls are appren­
ticed for four years to the trade; thiS iiJoDS 
shows that there is something more to be 
learnt in it than can be uone in a day. To 
any girl of avernge intellig~nce ~vho is clever 
with her fingers, nnd damty m her ways 
of handling ruatorinls, fan mounting offer& 
fai rl y lucrative employment. It needs no 
:-J't••· ial talent, but quickness in working 
nuol industry t ell here ; and a girl who 
makes up her mind to do so, Will soon 
excel 

FITTING A~ ELLIPTIC CHUCK. 
DY J.AMES LUKIN. 

REVOLVING NosE-PLECE-Dri·mroN WHEu .. 

THE addition of a. revolving nose-piece., 'with 
its division plate nnd ratchet wheel, or ita 
woru1 wheel and tangent screw, offers many 
advantages. Without this tho ellipses of a 
surface pattern must lie upon the same 
diameter, being merely a series of elliptic 
rings within each other, with their longed 
diameters in the same direction. Tlw 
simpler chuck is therefore chieflr. of use fm 
small picture-frames and such like articles, 
and for plain elliptical boxes ; but a eeri• 
of interlacing rings can be cut round t.h-

• 
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-
hy the u:>ual eccentric cutter, using the 
dn·ision t•late or the mandrel to spa.ce them 
properly ; and ~imple mouldings of elliptic 
form can also be easily cut_ by a~itab~e ~ 
wood or slide-rest tools. But if an ellipse 
l'huck ha.<; its own division plate, the figures 
can be cut on any diameter, so as to range 
in a star -like form round a common centre. 
Thi:i, of course, opens up a possibility of an 
infinitely varied series of patterns, both 
superfictal and perforated, as well aa a 
power of caning designs on the solid by 
using fixed and revolving tools. It is con­
sequently well worth while to expend such 
extra labour ns will produce a. chuck ~pable 
of these extended uses; nnd 8.8 1t only 
needs a very easily mn.de addition, I will at 
once describe it in detail. Fig. 11 shows the 

Fig. 12.- Mode of 
turn1Dg }foae­
plece • . -

division plate and its nose-piece to turn 
easily with its screw. which latter should be 
a. somewhat tight fit. It cannot, however, 
become unscrewed by the movement of the 
division plate, as the base plate of the chuck 
J!revents it. lt'ig. 12 ~bows this method, 
Fig. 13 the other ; and here is also shown a. 
turned fillet, fitting a circular groove worked 
in the sliding plate, by which, in all such 
ea.<;es, stability and freedom from shake are 
obtained. Some makers sink a portion of 
the division wheel itself, turning 1t down at 
the under side, like Fi~. 14. This is scarcely 
so good a plan as the fillet, but easier to fit. 
There is no need to describe in detail the 
process of turning and fitting these parts. 
It can be very easily done, even hy hand 
tools ; and if the pieces are securely chucked, 

I 

however, a hundred divisions, marked in 
~gures at every fifth, and the tangent se 
1s of ten threads to the inch. Its diamet re; 
take a h~ndred .teeth, or rather a hu:d~ 
recesses, lS 3'18 m., as given in Mr. Eva , 
book on ~mamental turning. M o: 
b7fore cuttmg was, I observe, exact& 3 in. 
dtameter; but I would mther trust to M 
EYans' statement. If it is decided to ha:~ 
a _worm wheel and screw cut, instead of a 
click plate, a short bit of screw, say 2 in,. 
should be . ordered at the same time., the 
ends ~f wht~b can be subsequently reduce<l 
to plam cyltn~ers, and one such end squared 
f~r a key o: wmcl~ handle. There is no real 
dtfficulty m fittmg up this part which 
s~ol;Jld not have its bcar~ngs screwed to the 
shdmg plate, but turmng on a pin, and 
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Fig. 15.- Fitting to actuate Worm 
Wbeet 

Fig. 14. ­
Mod e of 
sinking 
Divisi on 
Wheel in 
Base Plate. 

Fig. 16.- Driving Screw. 

Fig. 13.- Alternative Method or turning 
Nose-piece. 

Fig. 11.- Casting of Loose 
Nozzle. 

11 I I~ 
11 t h I; •. _..,,. I 

Fig 19. - Cllck 
Wbeel and 
Ratchet. 

• 

Pig.17.­
.centre ScnY. 

Fig. 18.- Driving Screw in Position to actuate Worm Wbeel 
--. 

loose noz;de ns a mere casting. It is exactly · failure is hardly possible. If indeed the 
similar in form to that of an eccentric fillet is used, it will be necessary to chuck 
chuck, being a. round plate of brass or gun- the slidin~ plate; but this has to be done 
metal, wit~ a cylindrical projection in the with a sohd nose-piece, as already deflcribed, 
centre, wlnch is to form th.e screw on which and it is only a. case in which, as in so many 
to mount ordinary chu~ks carrr.ing the work ?thers, the lathe ffl'ce plate and clamps come 
to b~ turn~d. There 1s no dtfficulty about mto use. Supposmg the work thus far com­
tur!l~ng tins part1 as. t~e nose giv~s such pleted, tht: circular disc or flange 'Yill n~ed 
facthty for mountmg 1t m the l~t~~~n order to be cut mto teeth, either f?r geanng w1th 
to turn _th~ bn.s~ Ieve~ and cue r ; and a tangent screw, or for a chck or ratchet. 
when thts IS fimshed, 1t only needs to be If the lathe is not fitted with the necessary 
~eized by the base in a. grip or wood chuck, apparatus, a practical clockrnaker will 
m order to turn and thread the cylindrical readily undertake to out the teeth and 
part;, but du.ring this process a. hole has to mark the divisions· and I strongly advise 
be dnlled qutte through the centre, and en- this because, simpl~ as it is, it needs tools 
larged ~ re~eiv~ a good-sized :Pin of steel, and' appliances seldc:>rn fo~md in an amateur's 
Up<?n ~htch.At ",11 turn when m actual use. workshop. The Brtta.nma Company of Col­
This LS !lot, hm!ever, ah'!ays so mounted. chester will a lso undertake the job, and so 
A screw LS somettmes put m from the back, would many others who advertise in WonK, 
the head; "'f which is recessed into the back and the charge would in no case be great. 
of.the slide .. The screw sh~_~onk is left cylin- Ninety-six is the usual number of teeth, 
dncal ~or a dtsta.nce below 1ts head, equal to numbered at every eighth, with a dot also 
the thickness of the plate, to allow the over each fourth division: .MY own chuck has, 

• 

retained by an eccentric cam: Fig. 15 rrpili; 
sents this arrangement : A IS a pn.rt 0 ab 
slidin~r tJ)o.te · B, the frame shown tn pJo.dn. 
c and being ln fact a small poppet-bead .1

.
0 

' Th t al screw to rn e general form. e ac u . h k 
h h 1 being larger than tts s an ' 

t e worm w ee . 1 · b 1 therefore 
is put in at F; and Into t liS o e, f wbicl~ 
is put a pointed centre screw, 0 b't r 
the body ts slight~y larger .th:he!h:cr:w!t 
drivin" screw. Tlns centre •8 . dl take3 
up untl! the s~oul~r _of .~1e 0{~

1he o~JX)l!ite 
its beanng agrunsi} el~s~h~ws the driving 
end of frame. Jg. h · k centre scre"; 
screw ; Fiq.l7, tbesho1•J.. 1c 15 is 11een the 
and close oy l~tter A 0 tg. turns horizon­
screw UJ!OD wbtcb the frame th whole illl 
tally. Fig. 18 represents . e m and ~ 
action, A being the eccentnc :which the­
a part of the worm whe~ upo m is turned, 
tangent screw acts when .t e 1:!e eont&ct. 
so as to secure the par!'S 10 0 ent nYIIr. 

The ad v.anto.ge of this arra.n~a il 
fixed frame screwed to the 

• 
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·great, as the divided wheel can be turned 
by the fingers on releasing _the cam ; and 
even with a. \vinch handle this is a tedious 
operation when many divisions have to be 
passed over, as in dividing the circumfer­
ence of the work in hand into two, three, or 
four parts only, as will often be necessary. 
.An inspection of Fig. 18 will show t hat part 
of the frame carrying the tangent screw will 
project berond it. '!'his can be avoided by 
8Jlowin~ It to go under the worm wheel 
by turmng the latter with a shallow rebate, 
as dotted. It need not be so wide as 
here drawn ; but being only attached at 

_one end, the broader its base can be made 
the better, as it will be less liable to work 
loose. The click wheel 
and ratchet, of which 

~ a segment is shown 
in Fig. 19, is too 

f 
simple to need much 
explanation. If a hole 

I is drilled at A, and a 
pin fitted in such n. 

, J>OSition as to retain 
the ratchet when 

· pressed down fnr 
enough to free the 

· divided wheel, tire 
latter may Le ad-

• justed by ~and, which 
1s sornet1rues con­
venient at the com­
mencement of work, 
when the pressure of 
the spring is incon­
venient, and both 
bands are temporarily 
needed. This will, of 
course, not be needed 
at any other time. 

! XEWSP.\PER OR 
MUSIC· MSEL. 

BY S. F. 

Fig. 6. 
• 

Fig. 1. 

an~ther for hinges is about all that is re­
qw.red. The wo?J used is supposed to be 
white or yeJlow pme and then painted, but 
of course, .any ~vood may be used. 'fh~ 
wood requ1red. lS of the follo,ving sizes :­
For. the two side pieces, 4 ft. 5 in. long by 
It 1n. ~quare, when planed · for the laths 
3 ~t. 10 10. long~~~ in. or t in.' wide, and i in: 
th.1ck; ~or the JOlomg ba.rs, stuff of 1 ~ in. by 
t m. th1ck, and of the sizes and shapes in 
the sketches. For the pieces to which the 
fra~es are screwed, we require pieces of the 
vano~ lengths and 1~ in. square. One 
ed&e lS then to be planed off till they are 
1 t 10. on the top edge and t in. on the lower 
edge. 'l'hese cross-bars are screwed on from 

Fig. 7. 

• ( 

--
Fig. 5. 

Fig. 4 . 

.. 
0 -.., 

• 

I 
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'j 

I 
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lathe, may be bought for 3d. or 4d. The 
whole o.fl'air cost me as. 6d., made up aa 
follows :-Wood, lA. 4d.; pnint, l s. i llingu,. 
l s. ; screws, 2cl. Total, 3s. Gd. Thts ought 
to be cheap enough to satisfy everybody. Of' 
course, it may be mn.Ue larger nnd henvier, or­
smnller, if required, but I th ink the sizes I 
giva are about the most convenient, as the) 
one I have made looks remnrkably well. 

ME,\ NS, )lOUES, ANU METHODS. 

A FEw ?!lonE HINTS FOR WoRKING WITH 

1'11E URAPII. 

I no not recollect hnving seen the one or 
two tips I am going 

~ . - ,. 

Fig. 3. 

• 

Fig. 2. 

to give mentioned by 
previous contl'ibutors 
111 their hints upo1• 
the grnph compositio~ 
so extensively used at 
present for . copying 
letters, mustc, and 
drawings; and there­
fore it mny happen 
that, humble ns they 
nre, they may prove 
serviceable to some. 
The use I make of tbis · 
method of printing is. ~--f'.·~'oiot 

very considernble, and 
con~ec1uently my re­
marks have personal 
experience for their 
fonndntion: Of all 
the modes of print­
ing, whether large or 
!;!llall, I should say 
that the one in ques­
tion is the most pro­
clnctive of tantalising 
lnhourand impatience • . 
Others besides myself 
must have felt an­
noyance during the­
wnrm weather at the. 
manner in which the 
~raph became sticky,. 
and wo1tld come a way 
with the paper, which 
wns supposed to re­
ceive no further im­
pw;sion than tbnt for 
which the ink was. 
uged. I find that ita 
i'uch crises a. useful 
thing to do is to .fill 
n flnt dish of some: 
sort with cold water,. 

IN these days of 
cheap litcrnture, when 
people "take in " so 
manyweeklyand daily 
pennywortlls, and the 
more substa.utiu l 
monthly magazines, it 
often becomeso.matter 
of importance to our 
friends of the geutler 
sex to make them 
Jook a bit tidy. They 
accumula.tc daily nnd 
are not a.lw<LYS read 
regularly, o.nd so cnn­
not bo assigned to 
limbo all at once; be­

Fig. l.- Perspective Sketch, not to Scale. Fig. 2.- Fra.mework. Fig. 3.-Section of Laths. Fig. 4.- placing the graph tin · 

Strut, ft in. thick. Fig. IS.-Middle Frame. Fig. 8. - End of Frame Support (full sl7.e). In the water, and 

Fig. 7.-flnlaJ (half el.ze). Figs. 2, s, 4, and G are drawn to -fl acale. a llowing the latter t& 

· reoch nen.rly to the top 

sides, there are often things in them to 
be referred to at no distant date. For 
instance1 you cannot get through WoRK so 
very qUickly, particularly when you have 
only an hour or so at your disposal every 
day for reading ; and then there o.re hosts 
of other papers that have to be at least run 
over, and these facts make it imperative 
t1tat they shall be at hand n.t any moment 
within the current week, at all events. 

To meet the demand for a. tidy, the n.rticle 
I am about to describe is of the be.~t. 
Light, ea.'lily made, portable, and, a.hove all, 

, ornamenta~ it for:ns a very pretty addition 
to any drawing-room. It is equally avail­
able for all sortH of papers, music blotters, 
and let me·gain thd ladies' ear, fo.shion plates. 

To make the eo.sel, we require but a. very 
smaJl outlay indeed : & couple of shillings 
for wood, a shilling for ena.mel paint, and 

• 

the back through the ~ide pieces, and the 
frames are fo.stened to them by two hinges. 
The frames are made double, Oxford pat­
tern, a.s shown in t he drawings ; the wood 
is t in. square whenjlaned ; the ends pro­
jecting are 1 in., an the spaces are e in. 
each; the pieces are halved 1nto each other 
and glued into place. The frames arc not 
all tb.e same size : the top one is smo.ller 
each way by It in., and the bottom one is 
ln.rger each way by 1~ in. than the middle 
one, but the pieces are all of the same scant­
ling. The strut is 3 ft. 10 in. long by U in. 
by i in. thick, n.nd is morticed into a- top 
p1ece of the same scnntling 7 in. long. This 
takes two hinges, wt.ich are also fixed to 
the top joining har, nnd o. cord keeps the 
strut from spreading too fo.r. Lnstly, come 
the two little turned knobs for the tops of 
the sides, which, if you have not got o. 

• • 

' 

of the tin. I notice that it is au almost in­
varin.ble rule with most users of this compo­
sition to rub nnd scrub awny at the surfao& 
of this stuff n.fter they have finished {>rintin~. 
Now, in my humble opinion, this 1s detrp. 
mental for more thn.n one renson. By these 
menns a. comparatively rough surface must 
he the result, and n. consequent waste of 
t he matel'io.l must take place. The way f 
proceed is different to th1s. I first ~ive th& 
stuff n. slight rinsing to wn.'\h off d1rt, etc.,. 
and then cut it out of the tin, and place it. 
in n can preparatory to being put into & 

sa.ucepnnful of hot water a lready prepared 
to receive it. I let it melt in the same war 
as glue is treated, nnd give it n thorousn 
goou stil'l'ing. When it is in n. condition to 
tJow freely I pour it back into th& tin nod 
pnt a. hoard oYer it to keep off dustl etc.. 
und allow, according to the state oc: the 
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weather, four or SL'C hours to elapse before 
agn in U'iing it. By these means a clean, 
.smooth surface is obtained, and I find that 
by allowing the ink to thus mix with the 
composition the latter is improved. Of 
cour:-;e, everyth ing wears out in course of 
time, rw cl this stuff will become leathery i 
uut hy occasionally adding n. drop or two of 
water and glycerine whilst the stuff is in a 
melted condttion, ~reat improvements arc 
effected, nnd I think it is a less expensive 
way t!Jnu rubbin~ the impression off. 

1 ha ,·c hea,rd 1t advised that to nso Yery 
.-c:.moot/1. paper for drawing or writing upon 
with tlw ink i · best, but experience hn~ told 
we lhnt paper more of tho textu re of that 
with wh ich Wor.K is fed is prefcrabh!. I 
um not a <'bemi~t, and t l1 Cr0f0ro rnnnot 
explain l)a ti~fadmily what 1 sho~tld lik~ to 
be alole t('l : but there i ~ some wg rrtltcnt 
in the ink which the rougher paper ab!"orbs, 
a llowi n:: but th~ ,·itnl property of the ink 
to adhere to the composition. On smooth 
paper. 1 think that th is ·• something" must 
l)e tht: cnusl' of the line:" S\.)metimes smearin~. 

I find that some papers I usl', upon whicn 
the ori.;ina l may be, after being pulled from 
the graph, lea,·~~ a lot of tiutr on the latter 
which in no way improves tho quality of 
the copies. rnril la tely I h es1tatecl to 
adopt what I thought would be the. best 
way to proceed in s uch a case, but I finally 
<!xperimenteJ, and can gi'e it as a useful 
hint that when such instances ar ise, if a 
damp sponge is firmly but carefully run 
alona from one end to the other of the 
graph (the impression, of course, being upon 
the latter) mth a from side-to-side move­
ment, going O\er the surface but once, the 
tluff is taken o£I: and instead of the ink 
being smeared, an improvement is added 
t o it. 

I have never made any of this graph 
composition, as I believe the cheaper and 
best way is to obtain it from makers who 
have thoroughly learnt to manufacture it. 
The firm from where I obtain that which I 
use manufacture exclusively this class of 
goods, and I have always been satisfied 
with their wares. Should any readers be 
desirous of knowin~ where this p lace is 
8ituated, with the WISh to purchase material 
with which to copy~ fretwork d esigns, etc., 
I ahaU be very glad to give them t he in­
formation, if the Editor will permit me to 
do eo.-J. S. 

How TO Avom WET FEET. 

Now that the winter and rainy season 
a:re busied in treating us to their various 
inconveniences, it ma.y not be unadvisable to 
give a meaD8 of mak:io~ boots waterproof 
against the ordinary rams or snows. Of 
~une, a wolJ.made boot which has not been 
i n uae veg long is, or should be, proof 
against ordmary wet for a considerable timel 
~!!!\ unfortunately, not all boots are we! 

e (I waa almost going to say all boots 
are not well made~ and many of us h ave 
boots which have oeen in U8e for acveral 
months. 

What I do with my own boots, and advise 
others to do with theirs, is this :-Firstly, 1 
see that the boots are in good repair; M l 
HOle m.y own{ I never let the solo get too thin. 
This in iU.e f is a great aid to keeping ono's 
:feet dry, for if the boot sole is woru through, 
or 88 tbm as blotting-paper, wet is bound to 
find its way in somehow or other. Secondly, 
when I am going out in a regular down pgur 
<>f cats and dogs, I warm t he soles and the 
boots generally, o.nd rub in with a stitf 
brush-an old tooth·brush is excellent for 
the purpose-as much neat's. foot oil as 

• • 

OuR GuiDE To Goon THINGS. 
(Work-Decembe 6 

the leather will take in ; and in very bad 
weather, or in snow time, I rub over the 
u ppers as well. This oiling process is no 
hindro.nce at all to the subsequent daily re­
polishin~ of the boots; iu fact, they polish 
better n,l ter it. 

For anyone engaged in farm work, country 
work, policemen, watchmen, and others, I 
would o.d vi se that two or three ounces of 
oil, either neo.t's-foot or horse oil, be put in­
side each boot, and the boots placed nc.w a 
fire till the oil has oozed through. The 
boots tbon, if in good condition, will be as 
proof against wet as it is possible to make 
them. '!'he smell of the oil is a trifle un­
pleasant, but I prefer it to wet or dal;Ilp 
feet. 

It is not everybody who can afford water­
proof over-boots or shoes, or even the old­
fashioned and much ridiculed goloshes; I 
don' t recommend anyone to wear them ns a 
rule, as a tight-fitting, impervious covering 
to the feet makes them tired much sooner 
than usual. 

My summer h olidays are often spent 
botanising or geologising in Devonshire. I 
should not dream of starting from home 
without my little flask of neat's-foot oil. I 
persuaded the ladies of my family to try 
the oil on their boots, and in bad weather 
they often ask where I keep my oil, and, if 
they think I am oiling my own boots, th~ 
bring theirs to be d one at the same time. 

Any animal oil would, I think, answer the 
purpose, a~d sperm or horse oil, though I 
have not tned t hem. 

When I was a boy, I remember having 
my boots rubbed with mutton fat, a nd I 
can recall the ridicule I underwent for 
enterin~ school with well-besmeared boots 
-but tnose that win may laugh, and so may 
those that have dry feet.-H. J . L. J . M. 

OUR GUIDE TO GOOD THINGS. 

• • • PattntU&, manufacturers, and dealers gtntraUy are re­
quuud to send 1»"ospectuse.s, bills, ttc., 0/ thrir speciali· 
ti(s in tool.t, 1714Chinery, and u:wkshop applianef.t to tJu 
Editor 0/ W ORK for notiu in "Our Chl.ide to Good 
Things." 1l i.t duirable that specimem shou<d b4 sent 
for uaminaticm and testing in all casu when. this cnn bt 
done without inccmvenience. Speci.me111 thlU reuived 
wilL be returned at the earliest oppO'Ttunity. It must bt 
understood that everything which i.t notiud, is notlcui 
cm iU mtrit.a only, an~ that, as it i.t in the power of any 
one who l1a1 a usej'tt.l article fO'T sale to obtain mentio1~ 
of it i n this department of WORK without charge, tM 
ttoticu givm partake i n no wu11 of the nat"re of adwr­
t~. 

103.-CLoo I noN RBPuamo. 
Mn. HoLLINOWORTH, 136, Balfour Street, Old­
ham, sends me a specimen card of his " Clog 
Iron Repairers,'' and wishes me to mention 
them for the information and benefit of all 
who wear clogs in the manufacturing districts. 
There are eight irons, four large and four small, 
on the card, which is sold for 2d. AB Mr. Hol· 
lingworth sent me o. clog to look at, the first of 
this kind of footgour that I have ever seen, I may 
say that they appear to mo to be cheap and well 
uduptod for the purpose they are intended to 
serve. '.rho irons ure spiked at the back for 
driving into tho wooden clog. H e claims for 
thorn thnt any pc1110n can fix thom, tbo boat 
way to do ~to being by laying a pioco of iron on 
tho ropai ror and driving homo with LL hammer, 
and that, h£,ving no nail houds to weru· off, the 
ropniron will mnintain their position on tho clog 
aolo until worn through. Ful"thor, tbiLt whon 
tho aolo irons uro wom vory thin, l>y putting 
thoso ropairors on tho clog sole, it will hnve us 
good offuot as re-ironing, und thnt when uny 
part of tho hool is worn away, it can be replaced 
by using tho beol ropnircrs, without p ulling the 
other portion of iron off. 

104.-GllBitHALL'I STBAll w A.SHBR. 

Everybody who runs a laundry and who is 
interested in waahing day should send for and 

r . 189(). 

r ead " The Greonnll S 
Clothes," sent out by l\lrys;ehn of Wash· ' 
Portland Street, "Manche~te~ Greenau, 1~ 
syste?'s, the cold water 0~0 chle Of tho tw~ 
the :Itrenc~ lanndrossoR, and the By followed by 
the latter ts obvion~ly thr· ·t hot Water one 

. 1 mos exped"t· ' cconomtca , and 1\[r. Ut·cenn~rs : 1 toua nnd 
S) stem seems to 

Fig. 1.- Tbe " Petrel " Stove. 

be the most expeditious and economical of tb 
ma~y modes of washing under this plan. Of i~ 
ments. the reu~er~ of W oaK may judge by tho 
foll<?wmg descrtptton and accompanying illll8-
t;atl0n of the ~achine. (Fig. 2). It is somewhat 
like a large knife.clea~ng machine, 45 in. high, 
on a frame about the s1ze of the frame of a Jew. 
ing machine. The box that forms the casing of 
the washing appamtus is of bright coppt~r wiik 
a handle for turning by hand an inner spe::ially 
formed cylinder that holds the clothes. Beneadl 

• 

Fig. 2.-Steam washer heated by Stove. 

. d f el Which· 
it is a stove for coal, gns, or liq m d u · d -"Y be 

b t . may be estre ...... 
ever form of corn us IOD ' stove-range. or 
used, optionnlly, f rom gus or an} the upe&el,'' 
from a cooking stove rnngo, as d to & certain 
which serve~ both .purposus, ~ carried on at 
ox tent both opor11huns ron).. . 1 is ~ viell' of 
once br, this luuuly stova. Id~· turning ill the 
it. W1th this wueher , tho hn

1
n 8 ·ng within the 

• t • . the o eans1 . -. 
mochantcal opern to.n • tnllde to rocllpw· 
cylinder is by the rud of steam handle. In the 
oate all these mov.ements of ~e actual revo}v· 
~opper ~ o; box .18 a~t~thes at1l put ha~ 
mg cylinder m which 0 oll · cOld water• 
been previously aoaked "" · lll. ' ~ . ' 

• • 
' I 
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tho at~Uonnry cm!lo, al1out t.hroo inoh011 ol wntor 
onl~· ia m>eCS!IIll'Y• on t.l111 p1·inoiplo thnt tho loss 
t h\l amonnt of "''~tor, tho mm·o room for stonm 
,.ntl for stMm brnti,g, fnr thi11 rightly is tho 
fHOOIII opr•·.mdi of oxtmcting t ho llirt ft·om tho 
c!(ltho, ~ftor it hn~~ l1oon Cl\lWorLctl into liquitl 
mud. Tho rovolving cylinder, ns pnt·Liully 
shown by Fi~. 2, hns iU. inner })eriphory formod 
of ridgt's wb•oh boot t.ho mud out of the clothos 
undor the (\.~pnnsivo forco of stcnm, r insing them 
and dillinfocting thom nt tho BIIDlO timo. Tho 
two small sizes of tbo machino will clonnso a 
doublo blankot or oight shirts, or n collection of 
collars, cuffs, bandkorchiofs, And lnco of o. fnmily 
in· ton minutes or a qnnrtor of an hour. Larger· 
sizes take n. greater bulk of things , btit no lon ger 
time, ao that wbnt used to b o called n day's wash 
is now the fraction of an h our. The wringing, 
blueing, mangling, etc., mado easy by similar 
~imple machines mo.de and eont out by Mr. 
Greenall, should be wolcomccl by families as 
aLD addition to their comfort, whether 11mnll Ol' 
large. £3 3s. is the prieo of Stenm Washer on 
stand for gas b oating. 'rhis costs td. per hour 
for 16 feet. 'I.'HH EDtTou. ________ ... ______ __ 

SHOP : 
.A CoRNER .J'OR TnOSE WHO WANT TO T ALK I T. 

L-LE'M'ER8 Jl'ROM CORRESPONDENTS. 

Double B en ch Screw (Wood).- W . H. P. 
(.Hornser~) writes:-" I think amateurs may find 
the enclosed sketch or o. tool useful in more wu.ys 
than one. I bought one some time ago, o.nd h11vc 
lound it answer very well for bookbinding, as it is 

Wooden Bench. 

JI.-QUR8TION8 .ANBWJUltCD DY EDITOR AND 8 TAI"U. 

Bn•• n.nd Octavo Du l ot m ora. -A Pr.A VltR 
(JITcfllll)loo/), - 1 mn very JlluuHml Lhnt you ho.vo 
boon SO SUOCORHfnJ In thn CUIIIIli'IICUOll of your JJ 
llulclrnorl!, nml hope ycu11· nucmpt ut tnrnhll( out 
the lms.'\ nml oc\.lwo h111trumoni.K rnuy he ertnully 
11ntlsfnrtory. 'J'ho bnss Is o.n lnHLrumonL of sorno· 
wlmt dlll'<•ront. conHtructlon to thu ortllnnry ono. 
ns lt. com!ll!ts or seventeen notos, or •·nthor Hcml· 
tono11, only. Some nro mntlo or oven loRH comjuLSs 
t.hnn thls-vl:r.., twelve notes; but tho cupabll Lies 
of Lhcso aro necossurll~ so limited o.a to render 
thorn nonrly useless. L'ho dimensions of a bn.sa 
of seventeen notes would bo ns follows :-Length In 
front, 6 ft. 6 In.; longU1 n.t bnck 8ft. ; from buck to 
front, 1 ft. 0 In. ; depth ot sheh, 4 In. 'l 'ho wood 
necessary for its construction would be, for tho 
bolly, yellow, or, proforn.bly, Swiss piuo finished to 

-t 
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Bass and Octave Dulcimer. 

o. thickness of 1 in. ; for the back, braces facings 
and inner bridges, t pine; and beech for blocks n.nd 
bridges. The construction of the shell is exactly 
the so.me as given in WoRK for other dulcimers, 
except that the b:Jffi will not r equire groonng into 
the blocks, but rest on beads of l in. square 
stufr fastened on by glue and brads to the inner 
side of the blocks. and it will also bo necessary to 
atrenJrthen tbe belly by three stays on the under 
side. These stays are o! t pine 1 ·m. deep in the 
centre, and tapering off to i in. at each end. whet-e 
they aro to be let irito the top edges of the braces. 
They aro placed 6 in. from each edge of the belly 
and the third one 2 in. from the right of a line 
dro.wn straight across tho centr e. The inner 
bridges are placed ' in. from the blocks on each 
side, and an additional one is introduced quite in 
the centre, thereby cleaning the centre stay. The 
stays are necessary to prevent the belly splitting, 
and the centre bridge is intended to giv~ support 
and thus prevent "swamping" or "blowmg." As 
the tension o! the strings will be considerable. it is 
of the utmost importance that the joints should bo 
thoroughly well made. The insldo llning blocks 
should be of 1! in. aquo.re stu1f and all of exactly 
the same size, and it is on the top of these that the 
!in. bead for the suppot·t of the belly rests. Whon 
this bead is in plo.ce it should be t In. below the toP. 
or the pin block, so that when the belly is fixed Jt 
may be i in. under. Four sound holes should be 
made at the same distance-vU:., 10 in. from each 
block, the lower two 3 in., and the upper two 2 in. 
in diameter, and of course may be fitted with rings · 
or frets as desired. 'l'he bridges should be It in. 
high and 1 in. diameter at bllSe. They should be 
turned slightly hollow at the base so that they may 
stand on tbelr outer rims. They should be placed 
4 in. from the blocks on each side, and herem lies 
the difference of the scale of tho Instrument. all 
other dulcimers having their upper rej:tister divided 
by bridges running down the centre (or nearly so) 
of the sounding board. When the work is so far 
advanced that the blocks may be sot out.. proceed 
as follows :-Draw two lines 1 in. o.part down the 
centre part of each block, and, allowing ll in. at 
bottom and 2 in. at top divide the intervening 
space on the outer line ol the right band, and tbe 
inner line of the left, into fifteen, so thut you have 
seventeen marks on each line. Mark these well 
with a punch or pointed awl and number them 
from the bottom. Now bore numbers 1, 3, 5 6, 8, 10, 
12, 13, 15, and 17 on the right, and numbers 2, "· 7, 9, 
11, U, and 16 on the left for wrest-pins. Now mark 
the other two lines in the po.me wo.y, but l in. lower 
down, and bore to correspond. 'l'he numbers 
between the wrest-pins in e.ac/l block are occupied 
by the hitcb·pins, so that you have twenty wrest· 
and fourteen hitch-pins on tho right-band side, 
and twenty hitch- o.nd fourt.oon w1·cst-pins on the 
left. Put your hitch-pins, 1 in. long and made of 
No. 10 {B.W.G.) iron wh·e, in first and level off, 
leaving tin. above the block, then insert the wrest­
pins, ordinary piano-plus, and the instrument is 
ready for stringing. I have been thus particular in 
describing the setting out of the blocks, as an error 
once made is not easily recUiled, especially if the 
holes have been bored. You will obeet·ve that 
provision has only been made for two strings to 
each note, and this is all that will be required, they 
being of the ltind known as covered, "open" and 
" olose." The "close" covered are used for the 
lower, and the "open" for the upper notes. You 
will have to get these strings made, which you can 
do by sending to Messrs. Cbilvers &; Co., Norwich. 
In stringing up commence with the stoutest strings, 
D hitching on the left and winding on tho right ; 
the next., DJ. la hitched on tho right and wound on 
the left: and so on till the stringing is completed. 
The scale ·is shown In the aceompanying diagram, 
from which it will be seen tho.t it is unequally 
divided, and although this may appear at first sight 
rather awkward, it requires very litt le prn.ctice to 
get into the way of ho.udlhtK ft, and being ohromutio. 
any music that is wJ'ItL.,n tor the double bas<t (that 
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lies 'vvlLhln Its compo.ss) may be performed upon ft. 
The beuter!l should he rulrly hcuvy ann well clotl:ied 
nml or o. convenient length (about. 13 in.), and, by 
wuy of variety, they mo.y occn.slonnlly be luld o.slde 
and tho strings plucked with the tinge~ instead. 
'l'he ocun ·e or piccolo Is simply a D In .tninJature, 
being exactly half the size of that instrument; ft la 
easy, therefore, to work out the propor tions by 
simply dividing the dimensions of aD by two, and 
wor·klng to that scule till the body fa complete. The 
bridges, however, must be t In. Wgb, and t in. at 
base, with tin. t.op\ o.nd the pegs 1 in. long with 
square instead of oolong heo.da, while the strings 
should be n.ll of s teel, No. 8 !or the first six notes, 
No. 7 tor the nextelght1 and No. 6 for the remainder. 
As its name impiJea, I~ la tuned o.n octave higher 
than the D, n.nd the beaters should be very tlilnly 
and t ightly covored.-R. F . 

D lagon o.l&.-J. L. P. (.A.trdrlel.-A dlagonn.l is 
a straight line joining two oppos te angles of any 
quadrilateral-i.e.. four-aided figure. Thus, in the 
illustration, the lines A D o.nd 0 D l'CSfectlvely o.re 
clial(ono.la. To find the diagonal o any gi von 
square, as you o.sk. merely tlra w o. straight line 
from o.ny angle to the ono opposite, as from A to B. 
Now we know from the 47th proposition of the 
drat book of Euclid, that the square described on 
AD is equn.l to the squo.res on A D and D B added 
together, or-

A D' =A D' + D B' ; 
but A D and D D are equn.l, becuuso they are both 
sides of a sqrutre : therefore-

' ,. . A D' = 2 (A D)'. 
By taking the square root of each side of the 
equatio~ we obtam the length of AB, our diagonal, 
as- . • 

,· AB=~= ADJ"'2 
In case you do not understand algebra, I 
will give an example 
with figures, so that ,._ D 
you can substitu te your 
own. Let the side of 
the square be 3 in. 
long ; then A D will be 
3 in., and D B will also 
be 3 in. We wish to 
find the length of A 
R ; let us cull thi:i :r: ; 
then :r: squared equals 
A D squared (that is 
3 x 3) and D B squared 
(again 3 x 3) added 
together, or-

/ 

" " / 

" " 

• 
" " / 

x• =AD' + DB' 
x• = 3' + a• 
:r:•=9+9 

c .B 
A Square, showing Dia· 

gonals, AB and c D. 
x• = 18 

tht-n x will be found by taking the square 
of 18, or-

root 

x = Jl8 = 4·2-126l06, etc. 

This requires that you should know how to ex-
tract the square r oot of any number. Probably it 
will be sullicient for you to draw a figure carefully 
to scale and measure; this will give you n. fairly 
accurate result, but if you wish to know more 
exo.ctly, write again, and gi¥e the length o! the 
side of the square.-F. B. C. 

B nnaen Bnrner .- H ARO.- In o. Bunsen burner 
the gas is com·eyed through o. narrow jet into a 
wide tube a t the bo.se of which are several holes to 
admit a ir. When the go.s is turned on, a quantity 
of air, about twice the volume of the gas, is drawn 
in through the holes, and the mixture of gas and 
o.ir is ignited at the orifice of the wide tulle. The 
upright tube is generally 21 in. long byt in. internal 

diameter, and screws into the box A. 
Near the bottom of this tube are two 
holes 1 in. in diameter. The horizontal 
tube is about 2t in. long by -h in. 
internal wametcr, and a lso screws 
into the box, which contains a narrow 
jet connected with it. 'l'he box may 
screw into the circular foot, which is 
about 3 in. in diameter, or both may be 
in one piece. 'fho whole burner is 
sometimes made of brass, but more 
usually the tubes n.ro of b1·ass. and the 
rest ot iron. .As they n.re sold at ls. 

eucb1 it would not be 
wortn your while to 
make ono. You do not 
give any address, but, 
presuming that you Uve 
m London, you can get 

Bunsen Burner . burners, and any otlier 
chemical apparatus, of 
Townson &; Mercer, 

Bisbopsgate Street Within, or of Orme & Co .. 
65, Baroican.-F. B. C. 
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J ew eller s' W a.ste,-DIAMOND MOUNTER.-Re 
the best way to tren.t the general waste material of 
a jeweller's workshop, in order to reduce the loss in 
working gold and silver to a minimum. First, for 
literature on thesubject, it is, I believe, only written 
on in one book, "'l'he Goldsmiths' Hn.ndbook," by 
George E. Gee pQbllshed by Crosby Lock wood and 
Co., price Ss., tO which reference can be made for 
further details. .From our own personal pro.ctice 
what follows is derived. The lemel is kept a'l tree 
from impurities as possible, even from polishing 
materials: o.s for base metal filln~ produced ii1 

makiug patte~na, we rigor· lDBIBt on - th-'--e·lr"-=---"-- ·-
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being kept quite apart for separate treatment, and 
for thnl purpose a specia l box or dra wer is provided 
for them, until ~uch times u.s we melt the packet 
of grams left from the sweep aft.cr grinding. At 
the regular weighing u p, be it wecklf, for tnightly. 
or monthly. lhe Jemcl should be we! looked over, 
and all pieces of w ire drills and other things picked 
out.: and nt the so.me time take out all the pieces of 
gold nnrl sil \'Or that ron be seen, this lo.tter being 
wci~-thcd up with the other scrap th o.t the mo.n may 
be n·tu•·nlng. Then burn the remainder in an iron 
Jndlc or lrny in which a layer of stout paper is pre­
Yiou~ly placed. \\' hen the lemcl ceases to smoke 
it will be thorou~o:hll: burnt; then poun d it up in the 
mortar and spread 1t out on paper, so that by pnss­
inJ:' the magnet through it a rew times a ll wire a nd 
tllin~ from steel and iron are extracted. Keep this 
~cpar.lle Cor later trcntmcnt. ~ow, and not before, 
should the lcmcl be weighed in. The allowan ce for 
lo~s in working given in Gee's book Is 6 grains per 
ounet• troy. This. I suppose, is a fai r allowance, 
but should only be gr.1nted if the lemel ia very 
clean. There cannot be a bard a nd fast rule for 
thi~. !or there must be m ore wo.ste in making 
c.'l.rn·d. pierced, or open work than there is in plain 
aud solid llrt.icles. E\·ery master must think this 
out for himself. I n checking the a monnt used and 
r l· turned. If the dltference is much, I have the one 
mnn·s Jemel melted separate ly and assayed, then if 
tlw•·c is less than there should be, I warn the man 
t hnt his gold account is not correct; if there be a 
surplus, as sometimes happens, then I carefully 
cht•ck the weight of e\·ery article, a nd pay particular 
nllt'nt ion to the qnality of bis filings. •ro be always 
cloinq this would be irksome, so my chief trus t Jays 
in the knowledge that all the m~n know that lltere 
is one portion selected now and then- this portion 
thoroughly gone into without his knowledge. 
While tbo lemcl is being pounded up, it is as well 
to u:;e tho nre to anneal the rneiLinf? pots, so that if 
they nro lO c rnck on the applicatton of h eat they 
n11v do so before the !{Old, etc., is in them. The 
;,im plcst way or melting lemeJ is with powdered 
pcaa·lnRh ns nux. This method is only one of 
sen:rul, ancl its succc'is depends on the absence of 
iron. then : fore special cure must be taken to rcmo\·e 
all tllnt is po. ~ible. for if we do not we shall hn \ 'C 
Ill ro1111!1t it. nucl use l'nltpctre as a tlux. About one­
fourth of powdered pcarlasb, well mixed. will do 
to s tart wu h ; t ho mixture is to bo placoo in a n 
anoenled pot. but not within an Inch or the top. 
The s ize ot the pot should be such that at leust. hnl( 
of the mt xturc can ~o in at first, the r emainder 
be in~ added as the mo.ss sinks in the pot. T\\ o 
rle to.ll!', .;!ten followed out for the sake of safety. 
arc: fi rs t, the placing of a n old pot under the one 
containing the Jemel. to for m a secure base, and to 
r etain the metal and flux ehould there be an acci­
dent after all ; second, keeping the fi re low, so that it 
can be made up at the time the pot is inserted. thus 
gradually applying the beat. In the course of nn 
hour or t wo, or more, according to t he quuntirv 
dealt with o.nd the heat obtained, the flux shuulcl 
be in a completely fl uid state. I t m ay, howe\·N, 
form a kind of crust or cake ; it it does, then add 
more powdered pearlash ; if it a ppears as it it will 
boil O\·er, then add a lit tle 11 , r powdered common 
salt. Experience only can •.each if moro heat is 
requlred ; but if a por tion of I he flux is to. ken out on 
the tip of the poker and if llais is smooth nnd uni­
form both as rega rds colom and density, nnd it. on 
breaking, no t race of melal is seen, or the com­
position of one pa r t in no wa y differs from the rest , 
then we may think about pouring it. It t he ftux 
does not appear t hus, th en make up the ti ro agnin, 
and gl\·e it more pearl ash, and, If you llke, a lit tie 
borax too. The ingot m ould should be well wu rmed 
a nd sllgbtly greased; it should be qul te large enough; 
and, personally, I would be sure to ho.vo an open 
ingot mould, or skillet. The m olten mass should be 
poured rather quickJy, for then the flux will flont to 
the top. U a closed skillet must be used, then use 
the poker to hold back the fl ux by plac10g lt across 
tile mouth of the pot, at such a distance tbat no im­
pediment is offered to the run of the molten metnl. 
On the appearance of the ingot wbe.n cold will 
depend the answer to the q uestion- Is it good 
enough to Msar as it is1 When it is clearly melted, 
then cut otr a t least 12 grains (6 dwt.), and send it 
to Johnson, Mat.they & Co., .Hat ton Gat·den, for 
parting assay. T his costs 18. Gd., and gives the 
exnct quantities of fine gold and silver in the pound 
troy; f rom this one can get at the value~ an d so 
com pare with the gold book. At my p1ace w e 
obtain an otrer, and afterwards sell it to the r efiners, 
tor w e know now that retlning on a emall scale 
does not pay. So much for the lemel ; now tor a 
few words about the floor sweep. The principle on 
which t his is worked is tha t. all the material that. 
can contain gold is treasured, a.nd all such stntf as 
coke and asfi es from the heating stove is t.hrown 
away. 'l'he 11oor should be swept at lea.et once. but 
better if done twice daily. It the expense can be 
allowed, i t is best to have the floor covered with 
zinc, and just where the men are there should be 
w ooden gratings; Juch improvements as these will 
soon pay tor ttieml!elves. The sweep Js to be well 
looked over tor gems, pieces of gold; etc., a.nd at 
the end of one or two w.eeks it sh ould be burnt and 
sifted. ~fterwllklh itca.n go into the sweep-box; this 
being the receptacle for all secondary matters that 
m ay bave precious metal in them, auch as old metal 
p ots, flux, etc. When the accumulation of sweep 
1s aufticlcnt, it should be ground (Simpeon &t Co. 
Cbiswell St.reet, Ji~.c. , is a good ftrnt), and otren 
obtained trom two or three refiners tor it. As tor 
the r esidue, the grains, etc., they should be m elted 
wi t.h the bl'a815 filings, and pollshiuge, and residue 
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ot colouring water - that is, if there is not enough of 
the latter to keep separate. .As !or the water from 
washing the hands, which must always be done 
before a 1nnn leaves the workshop, this water is 
run into some lar~e rcceptucle. and when it is quite 
full the pipe is cbnn~ecl into another tub or jar. 
Gee recommends stt·ongly a. solution of photo-sul­
phate of iron (J;rccn copperas), 2 ounces to 16 ounces 
boiling water. This is to be udded, and the pan or 
tub is to bo left undisturbed for a d11y or two before 
the water is dro.wn otf by n syphon, so as not to 
disturb the sediment. As soon as it runs cloudy, 
then stop, tor some ~old will be sure to come out too. 
Of course, after some months' use the sediment will 
have a ccumulated, then it has got to be dried and 
burnt previous to being added to the sweep. The 
WilY of doing that is by n•aking two s trainers. one 
of coarse canvas, and under t hat another of finer 
cam· as or cloth ; under t.hnt,l_lgnin, a tl}b to catch all 
that runs through, w h1ch, tf clear, 1s allowed to 
run nway; but if cloudy, U1en it is left to stand 
until the sediment rests on the bottom. A fter 
some days the murldy mass will get thicker nnd 
more like clay ; then, ns it can be easily moved, it is 
placed in some iron vessel. and bumt previous to 
mixing with the sweep. The fut·unce or forgo 
wh ere this is done should have a good draught, for 
it smells stron~Jy.-H . S. G. 

Gipsy Table.-G. A. (Pembroke Dock).-Gipsy 
tables can be purchased so cheaply that you might 
aim nt somet him: higher. H owe\'er, obtain tl.e 
octagon by dra\\ in~ o. circle on a board, divided by 
two cross lines and l wo din!:onal lines, all runniul{ 
through the ct·Htrc, into eight cqunl parts; nnd 
draw s traight lines across from ditrerent poiuts 
where they touch the lint' of the circle. The tops 
nrc usunlly 18 in. each way, rutd about i in. thick. 
Turn tlt(' Jogs f r o111 
lt in. or !l in.stu tr.'fht'\' 
will l•c in sixparls,cnch 
about 11 in. _..,, long, th!'ir 
cncls <·ntcr·· :ing a midcll c• 
ball. I hl'CC aliO\'C llllC l 
three u(•Jow it, tl\' mc·nus 
of scre ws (J!'ig: 3). The 
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Fig. 1.-~ipsy Table. Fig. 2.-Ball to which 
Columns are screwed. Fig. 3.- End of Columns 
to scr ew into Ball Fig. 4.- End or Columna 
t o j oin to Table underneath Top. 

ball w ill be· one p !cc<.>, with three holes forming a 
triangle in the top, nud unu1 hl·t· three holes forming 
a reverse triangle un<lerncath it. The top of tho 
columns will be as in Fig. 4, entering holes, nnd being 
glued. underneath table top. The tops are gcncmlly 
covered in some fub1·ic. and Cringe secured round 
the edge by means of plush- or bru.ss-heo.dcd atuds. 
" AspinaUing" or "ll~oo-chowing ·• uJJ over, howe,·er, 
will answer. H eigllt of table sl!ould be about. :!7 in. 
or 28 in.-J. S. 

Sm"U Foundry Pla.nt.- R. W. (Lit:erpool).­
To co.st. from 15 cwt. to 1 ton per day, you will want 
a cupola 18 in. d iameter inside lbe bricks, a nd about 
9 ft. high. The co.sing will be of sheet iron riveted 
together, and a course of bricks a single brick deep! 
properly arra nged as "hea ders" or r ndially, wil 
do. 'rho charging m ay be done through the open 
top, a couple of feet or so a bove a pla tform, thus 
a \·oiding the usual charging door employed In 
la rger cupolas. A single tuyere from 3 in. to 3}in. 
in diameter will suflioe-sa.y, 16 in. in height above 
the bed. The tappin~ hole will be 6 in. bil(h from 
the bed, and the slaggmg hole 12 in. high. 'l'o melt 
a ton of m etal, a bed charge of 2 cwt. of hard coke 
will be required, then alte rnat.a-laye.rs of 6 cwt. of 
iron and l cwt. of coke. Th e blast may be supplied 
with a fan of about 18 in. d iameter, or a :0: o. 1 A lloot's 
blower, driven by a one-horse-power engine. You 
will want at least 10 tons or 12 tons of sand, Don­
caster, KipPft.%. Snaith, W orcester, F a.lkirk, accord­
ing to the class of work you mean to do. 'l'his may 
average, say, ts. to Gs. per ton, besides carrln.ge1 which is heavy. You will also want a few tons Ol 
pig and scrap at current prices; ot bard coke a 
few tons. Moulding flasks you can make of wood 
tor a beginning , but had better use iron. These 
you can mould in open sand yourself1 and they will 
then cost the value of the metal plus the cost of 
m elting-say, ,js. per ton plus the Yalue of your 
la bour. Halt a dozen sieves and riddles for sand, a 
water-c.a.n, a bucket. a shovel, a w heelbarrow, a 
sledge hammer._ and small tools. · You should have 
a small forge, oecause there ls so much wrou~ht 
iron work reqnlred a bout the 1HUug of fiask..S, 
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drawback plates clamps and 
scales for wei~hing iron for so on. There will be 
ladles for casung, a small Plll'poses O! ~ng, 
larger fiasks and the heavi~~ holBt.tDg llie 
stock of wrought iron for rods 1 p, A. small 
lonm mill if you want to do loac amps.k,etc. A 
stone, plumbago, oil, etc etc. Th m. " 0r a core 
and number of men wili depend ~~~etgr fo

1
undry 

work you wnnt to do Thus e c o.sa or 
plain casting that wiu requl~:~~!afJlnke a s_inKie 
your cupola, or you may make hundreds ~pac•:t Of 
of a few ounces or pounds each. In th tf:: ngs 
one DlJln may suflice • in the other e t C430 
half a dozen men and boys. Perb~~ ~~~u~an' 
from 20 ft. to 30 ft. square would suit your re lll.dry 
m~n ts, and one moulder who can make his ow q ~­
wtth a handy labourer and a boy to assist bi.:co¥b', 
lnbourer c:an atte~d to the cupola, cJeaoin it. 0 

lh~ ll)Ornmg, re.hning it nnd the ladles Jlth ~~ 
!;>uil?mg the fire, breaking up the iron, and we· h 
'!'A' 11. and. the coke. I t rou make a large quaotitlior 
l~ght cnsttng~, rou will want a lad to give his wlfoJe 
tunc to fettltng them, for which chisels files and 
un el!lerv w~eel are requJred. The huiidiog 'u.selr 
m~y _ue of b r tck or stone, and the walls should bo 
th1ck aud ~tout enough to st.and the st ress of a wall 
cruue or light 0\'0rliead traveller. J\luke it Ion 
and well ventilate it to carry otr the heat and two~ 
from th.e ry1ouJds and stove. The cupola may be 
Pl!lced m s1de .the follndry, but is better outside, 
wtth the tapp111g hole and gutter coming through 
the ,~·nJJ inside the bJ!ilding. The price. of 
matcrtnls ' 'ttry so much 10 dilfereot localities, eo 
mu.ch depends <?n business economy, that I caono' 
go m to the d<;lnds of cost for niJ this. Roughly, you 
cannot put 1t up brand-new Cor less tlian .£300. 
l\lukcsh1fts C'.an be purchn.sed, a.s is often done, and 
second-hand plant bought, and the cost reduced 
thus by one·third, or even one·halt. All lhnt you 
'~ tlllt reckon out in detnU for yourself, necordio' to 
cu·cu U]&Uluces.- J. 

Superflu ous H air s .- JORN J .ACK.- I am eorry 
for your si:;tcr, but ron write on a matter lha' 
cannot be dealt \\ ith in " ' ORn:.-Eo. 

Alkaline Coppering Solution.-W. P. (Lirtr­
pool).-Dissoh·e 1rom ~ounces to 3 ounces or good 
copper &ulphute foreuch gull ono{ solution- that will 
be from 20 lbs. to 30 lbs. tot· roar JSO J,'llllon vat.-tu 
hot mir.-watcr. Ll!t this cool, then add liquor 
Ulllmonia with brisk st irring, until nil tho copper 
bas b<.>en thrown down llS a b'Teen precipitate. and 
all this bus been uissolved by the ammonia lo form 
a clear deep IJiue llqujd. 'l'o this odd n stronlt soht· 
lion of best potassium cyanide until all the bloe 
colonr disappca1-s, and the solution has the tin~ or 
old ale. Allow this to rest for twelve bbun, ex­
posed to the air, then .flller through calico iuto the 
coppcring \'at, and add rnln-water to make up the 
required bulk. You may make it up with moru 
copper to the gallon it you wnnt a quick depo6lt; 
anything from 2 ounces to 8 ounces w:IJ work fairly 
well. It will take about 1 quart of ammonia to 
each pound of copper sulphate, but it will be &&fer 
to t.ru:~t to the results given abo,·c, nod add II.IIIIDODla 
and cya nide unLit these results are obtained, than 
t.o trust to weights and measures.-G. E. B. 

Enlargin,g Elcpoanres. -E. E. (Penucl.-You 
are giving too abort exposures. and I do noL wooder 
at. r our ouly get ting a faint outline. I n the absence 
of any infor111ation as t() the lens or stop, I caof 
hardly advise rou. On referring to my note~ o 
exposure I find t.hnt using Eastllaan'a bromide paper 
and enla;ging to 12 in. by 10 in. from a qu~1·fer-~lale 
n egative, using t<' 10 stop on a dull .dny m N;o\ em· 
ber between 2 P.M. and~ P.M., the tmto rcqUJ..red tg 
obtAin a good picture was forty-fi ve mlnu«ll. an 
using the samepupcr in a. simllar manner on a clear 
light day in March t.heexposurcrequlred wasftf~ 
nunutes, both durs .using the llgbt from a "'if' :~ 
facing north. 1 1(1\'e you .these as appro m 
exposures but should adv196 yon, when u.ainl 
the camera. t.o cut a strip of the paper ru r 
using, say 1 in. wide; put lt in your d~ !'! ~ 
keeping it about the centre, and t;XJlOS8 lbea 
nt:guli ve in the cnment. for fi~·e nunutes. h ol 
push in t.be shutter of the slide one-ho~hall­
the wo.y • wait another ftve minutes, pus iD three­
way, wait again ft,·e minutes, then pushYou will 
fourths, an d give ft ve f!!lnutes longer. dJif'ereD~ 
th us ha\•e on the one atr1p of papder fo~biob ex· 
exposures· develop the strip, an see let~ 
posure is itearest correct. then tim~ Y0fa~u' th• 
a ccordingly : lbis is as good a way 1 

88 m eiDOIIDi 
work as any, and you will learn more ro r -ilt &11ft 
and developing a strip of. bron\lde pape ~bl 
manner than 1 could poss1bly te.l.l you 1D a al &lni 
w o RA. · Adhere etrictly to t.~e for~fl:Sot fall 
maker of the paper ythou uae, a:ra f1~~ havo made 
get good results as · o cam -~ 
successtuUy ls all that is neceesarY to 
work Should you. wantJour pictures 
full of detaU, uae your am lest atop wr'd~. 
of course increasing the time in P~__. 
you s till find any dUllcnltJ: in get a•;'Joo 
write to me through the Editoy ~ trY 
within a r~sonabte dltie~~~t.ruct.lon . ..:.G• 
you an evemng of prao """" (~~;~; 

Annealing Steel Wplr~:e.:-~T:ia~~~;o~ cic - I do not know if tbie 
successful, but i t has whl@. 

se\·eral patents the 1!hP~~~=r;~~ obta in by searching 
necessarY t.o e%clude 

Hydraullo L11UDS 
I gather that you 
j ack in order. You nau 
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to look at le an•l show ,·on how the paoklnRt~ aro 
pnt tn. aC1N:Ilu1t Y''" wl11 ht' ahla lotaoklo lt. Y~· llt'lf: nrr llkc'IY lt 1.- Mlf MW tmt•klnp wanwd. • 

Let!le FUUntr .. - li'. ('. (111'1 fn.,t). If you aro 
ftlllna ~W ,, :t in. h\thn, you "'"'""' Htnctr mr, Jll\llOl'll in th•• tll'l't (''""' '''111 numhl>l'tl ot \Vumc on 'J.a\ hos and •r urnlntl :\ JlJilhlnt••'~ ... nml Jlnt'lloulnrly tho ono 
.... U tlW t cl'l't•~t al I .nth••.'' au-~ 11 "Ill show )'Oil how 
••«C~t thll lu•nal8t 00k" In lhll'. Nnw, lr you wnnt to t•r.a woo•l on rour lntlw, ytlll ehoulct luwo tho .u.,. alat'•l ror qul(lk apc•••l 11 to. 1 wonld bo ~ aood. rntt' for t hu tnslo<tL spo~d. '('hat Is to eayl when turninlf smllll work In wood tho mnndro 
.t~ould ma\ko nino tnrns tor O\'Ory lrond. Now f"Or llo• ~od you shoulcl hrwo t.ho pulley on tho mnn· 
drel aa lnt'!Cfl ns posslblo, bocmtiiO Uu\t gl\'e& more 
po1,.er and l"'''''onts tho cord slipping. You mny irt!t tn onr or 4 in. din motor. 'l'ho smnll groove mny a;. t In. {if ron hkc you can hi\\'O ono bo,wcon thom 
of 3 in.). 111ull ipl~·lng 2 br 9 you got tho elzo of the a-roo,-e in the lly wheel to be IS ln.- glvcs 0 to 1 ; lt 
tllle drh·cs tht' :i in. gt'OO\'e on numdrel you get 6 to 1- that woulll suit hnrd wood of 3 in. or <A in. dla· meter and small brass work. By driving on tbo 
~ In. gr9(WO rou get 4l to 1. and that would suit amall pins nnd !>crews of iron or steel, which you 

• 

t 
fig. 1. 

Fig. 2. 

·~ 
Fig. 3. 

Lathe Fig. 5. Fittings. 
• 

should be able to mnke on your little lathe. Your pulley on mnndt·el YOtt can malco of three beards ot 
wood glued together. us in Fig. 1. the ~rain of the middle one to cross the g m in of tbe two outer ones. Bore this through nncl dril·c i t. tlrmlr on to the mnndrel, a nd then turn a nd pohsh. rho grooves are b•!St cui to a sharp a ngle (see Fig. 2) ~bou~ 50?, a little sho.rpc1· than a thrce-square ..tUe, as 10 Ftg. 3, 
~,. 'l'he weig-ht of ronr fly wheel should be from 
45 lbs. to 50 lbs. 'l'ltct·c is an onsy way to avoid •having n second ~~·oo,·c on fly wheel, nml yet it re· quires only ono belt. Un~t· the mandrel about 12 in. 
you fix n tens ion t•ullcv (sco l'ig. 5). which should be not less t.hnn 3 in. diameter, nnd be fixed 
on steel spinille to run be tween hard steel points, 
so that fr1clion is al most imperceptible; there are two groo,·es in the pulley, as the band pnsst!S over twice, nnd these grooves mus t be e:mctly the same 8ize. A weight hollls up the arm of tension '(lulley, nnd cord or band may be of cotlon lay~c:o1·d. long 
aplictd, no hook nnd eye to jerk. Fig. 4 i.a u tension pulley arrnngoment only suitable tor small 
1atbes. Your mandrel should be bored right through. I hope you will understand.-F. A. M. 

HardeDing Sorew Tape.- Y. A. (Danoen).-1 
~ not a ware that taps nre so hardened. They mar be. Probably you are thinking ot the prac­
tice of quenching in oil, but they are let down 'J)l'evioue to that. Tnps are otten heated in a bath Of lead previoue to tempering.-J. 
~e to drjve Thrubtng Machine. -::eLL WJBHEB.- Portable engines are commonly lD• corn thrashing, but horizontal and vertical epclnee are also employed. It Is impossible to com· JJlj'With Jour request at present. If, however, you 'ii&Ye an~ epecifto questions to put relative to aueral deal~, dimensions. or details, I will reply •tar u I eanln "Sbop."-J. 

C. lNc,tti?ID Rill). -The 
WrlltlnJi.!'r~~~~:~~ appeared .!' -=-~ :- 10. 19, 65, 

691, 713, 743, 

C. CBirmi~:).-An article on printer's h and will appe&J' 
can be tonU.~ r it. Tbla, I hope, 

requJreru~~.D. 

SHOP. 

Telophon o.- !'t{AOIC - Thnre nro muny torms ot lolcphoncs with hOI'llO·Hhon mul(nola. 'rho Oower· 
)loll 18 01\0 of thOIII , l\lld I ILl t..noh 1\ dro.wlng Of it. 
l~lg. 1 RhOWIItho I)Xllll'lllllllpJII'III'I\110 0 or IL, and Fig. 
!! Lho lnt orm\1. A IH a hot'lltl 11hou lliUij'nct, !{One rally 

• Fig. l -

Fig. 2. 

1'ho Gow er-:Sell 'I'ehphono . 

bu.ilt up or thin plntes of steel strongly magne. 
tiaed on the ~poles. N, Rare a pair of amnll bobbius filled with No. 3G silk-co,-ered coppe1· wire. These bobbins are connected to each other and to the terminnls Band o on the outside of the case. Ove.r the bobbins is fixed a sheet-iron disc, which ot 
cour:;e answers the same purpose as in the other 
forms ot telephones.-W. D. 

ChUd'a Rocktn g Cha.ir.- R . R : ( Walsall). - I 
onnnot onll to mind the "old-fnshioned child's rock ­ing chair made in three pieces" to which you 
allude. From the sketch I here ~ve, you could make a strong, bnndY. inexpens1ve, nnd-with 
cushions-comfortable chair. Dec!de "llon dim~n· aions yourself. Make all parts qrute 1 m. or llm. thick- the chair will, doubtless. receive some 
knocking about and cutting. Join the seat A to 
the aides. B as in Fig. 2. The bnck would fi t 

Fig'. 1 

l'ig. 2. Pig. 3. Fig. 4 . 
Fig. 1.-0hild'a Booking Chair. Fig. 2.- Joint of 

sea.t A and Sides B : elevation. Fig. 3.­
l'lan of Joint of Back D to Si des 0 . Fig. 4. 
- Elevation of Joint of Back D to Seat E. 

between the sides, and be screwed there. For ad­ditional strength, the ba.ck D might connect willi the sides o, as in Fig. 3, and with the seat E, as in Fig. 
4. A good strong wood should be used. It you 
bnve the rockers shaped at back and front, there will be no liability of any ohUd O\'Orbalnnoing 
either way. Have a rail across the tront, if neces­sary.-J. s. 

Jeneen Eleotric B ell.--Er.EOTRICAL L'\QUlRER. - In my nrtiele showin~ how to convert nn ordinnry 
handbell into an eleotrto bell of the Jensen pnttern (see puge 227. Vol. ll.), you will find full mstruc· tiona and rules to guide you in getting the right 
proportions of the vnrious parts. Two No. 2 or middle-sized Leclanohe cells should be used to· ring a 3 in. or S~ in. eleotrlo bell through a short line wire. Try Messrs. Oox & Oo., 11, Fetter Lnne London, E.C.-G. E. B. 

Vlolln and American Organ Pa.frC[L-Lux.­Tbese are expected to appear 1n Vol. ot '\>YORK. In the meantime any specific question will be 
replied to in "Shop.'' 

.... 

Dog Kennol.-ID P . (Sh·oocl).-The accompany· lng skotchca show a s itnplo method of mnklng a strong kennol, suitable tor a r oLrlever or collie dog. T he framework is made of 2 in. by 2 In. yellow deal, and covcrol'l. with 1 In. mutchboards; 
tho jolnta of root being covered wltb wcntherea flllet.H, tho lloorbonrdB (niiiO or 1 In. mo,tchboardsl 
bolng naJicd right on top or t he bottom rall8 of rr·LLmework. 'J'ho llrsL floorboard should be knotched out to form s ill. A very goorl nnd simple 
way ot protootlng the unlnrul from 1h·nughts le to 

}lg, l 
• 2 • 
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Tig. 2, 
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Fig-. 3 

• 

Fig. 1.- Pla.n. Fig. 2.- View, showing Method of 
constructing Framework-A, floorboard in 
Position. Fig. 3.-Completed Kennel 

hnng a door thnt will cover the hole on the most 
unprotected aide, and keep it open at tbe most conl'enient angle by monns of a light iron s tay or cabin hook. A still beLtor wn:v would be to nlso bang the whole of the part oJ front marked B ; this you would find would enuble you to olenn it 
out \ 'Cry readily, nnd the supplementary door or 
flap would s till be al'ailablo for nigb t-time.-E. D. 

Polishing OvermanteL- A. C. <Cot.cell, R och· f ord) .- You sny you do not wish to French polish, but wish for the dull o.ppearanco of some ~ou have seen in furniture dealers' windows. Th1s leaves 
wax polish as U1e only nlternntive. plll'ticulnrs of which ba,-e nlrendy a ppeared in \VoRK. F ailing · your abilit:v to do this to your sntis fnction, you must go bnck to ·French polish, for most fnt·niture deniers 
hn:·e th!!irs French pollshe.d, the dull app~nrnnce bemg gtvcn by well r ubbmg all O\'er wub fine emery and linseed oil or water applied \\ith felt or woollen cloth, n hnrd b1·ush, such ns a shoe-brush, being used for the onrvings nnd oU1er awkward 
places; the work being first well "bodied up" nnd 
pr6Ji~red as for spiriting; in lieu ot which, dull down as ected.- W. J. M. 

IroDing Morocco.-ScamEa.- You lll'e correct in your supposition that at the joint the edges of the skins must be bevelled off. Practice is necessnry. 
Experiment with bits of wnste stuff. Use good strong paste, such as bookbinders use. The tooling, either gilt or plain, you hnd better ge t done for you by a bookbinder; it is not ordinarily done by nn 
u pholsterer. U you can get hold of someone who lines table tops and puta the gilt on them, ho w ill be just the mnn you wnnt. 'l'hero is probnbly some­one in your city who does this kind of work for the onbinet maker8 or house furnishers.- D. D. 

Phonograph.-S. D. (Lifford).-You ask "how 
to mnke the diaphragm nnd mouthpiece for phono· graph," and nlso for the sizes of all the purts , nnd where to buy the mo.terinls. Complete ins truc­tions are about to be given for making one, ns well as sizes of tlte different parts. The parts are not on anle.- W . D. 

Specimens of Ores. - J. C. (Aberdeen).-For anmples nnd prices of ores see the advertisements in • Science Gossip," published by Cbatto nnd Windus, Piccadilly, London, and writ~ for price 
lists. Probably an advertisement in the " Snle and Exchnnge" column of Woax would bring a cbell.p collection betore your notice.~. B. c. · 

( 
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Folding Screen.- H. B . (Kenti.'lh Totrn).-J was 
about lo mildly ''warm you up,'' as the workshop 
phrase hus it: but I ha.~erefraiucd i rom E'O doinJ.~ by 
considcrin~ the fu.ct of your being a new ~ubscnbe!"· 
The reu.sou 1 was on the verge of censunng you 13 
because you have acted similarly to hund~cds of 
rcaders- vou fail to explain full particulnr~ m. con­
nection ~,;ith your requirement.s. Your des1re IS ~or 
a screen upon which you wish to disp)nY a 9,_unnut.k': 
of scraps at r.resent in your possess1on. ): ou us 
what mnteria , joints. and dimensions nro n ccessn;,ry. 
E'' ery item is really o. matter of preference. 'You 
n either s tate about who.t nwn ber of scraps you have; 
whether you want a table, door, or flreplac.e sc~een; 
all of which arc sometimes made to fold. F1gs. w, 3, 4, 
nod 5 show ditfercnt forms of joints; perhaps that 
in Fig. 5 (mortice and tenon) will be tbo best and 
strongest Cor the purpose. Of course. the bottom con­
nections must be slightJy different from som~ of 
those shown. It you carry the frames down an m ch 
or so. you can put a foot at.eacb en4 of the ~·hole 
article, T he use of these Will. be nottcccl when th.e 
article is strai~htcncd out m one length. It IS 
curious. but it IS n fact. that but ~cw screens n.r~ so 
treated, tuttl would tumble when m such n pos tt.ion. 

j 
•• 

- · ·- ~ -
~. s. 

J'jg. 5. l'ig. 1 , 
• 

Fig . .z. :fig. G. l'ig. 7-
Pig. 1.- Poldlng Screen.. Figs. 2, 3, 4, and 5.­

Va.rlons Porm.s of J oints. Fig. 6.- Tbe Folding 
Coun.ection. Fig. 7.-M.ateri.al between the 
Frames plete4 for !oldlng. Fig. 8.- Sectlon. 

It roo want feet at the extremity of each frame, 
you must t>tndy the a.rtlcle a little, for it will be an 
awkward matt.er to fold the screen it all the feet 
are placed eyrnmetrically. P ersonally, I should 
use Amerlca.n cloth as n good material whereon to 
dltrplay the 1Crafl8: bnt your wife. sweetheart, or 
siater, If you have either or two of the Lbrec, will 
declrie upon a tmlt.able materiaJ in tbls direction; 
put the corner~ a& In E'lg. G, and tack the edges on 
the top, etc., of Lbo screen with brMa-headcd s tuds. 
Y ou wtll bn.ve to cat a. lnrge'l' piece out of the 
bottom cornen. You w01 tlius have t.wo Lhlck­
ne88e& of material on those par..._i.e., t110 edges of 
that on each elde ot it. F'or folding connections 
r,ou could ad~t tho slmplo methOd niJcd In a. 
·clothes horse, shown In Fig. G; and you could 

al110 have the covering rnaterto.l over LhOIJe parts 
folded u In Fig. 7. to allow o.ll to ciOfiiJ prO@rly. 
·where nccea.'lllry, glne it to the wood. 1'hcriJ Is no 
fi xed rule reepectlog sizes; therefore 1 mn11t Mic 
you to plea&& w ork thcae oot. for yourself . 'fl• cro 
have been a few designs of screens, a nd n of:ce upon 
tho 1!1\lno thlnr., ln bnck num\Jora. ObtrLin tm 
Index or Vol. . and all pMt numborB of Vol. H . 
from your ncarcst bookseller ; you will bo rcwurdcd 
In a hundred dlrectJoos by so <Jolng.-J . ~. 

:rrostlDg Lathe Bod. - No NAMI.C (}(1dclcr­
mi118tcr).- IJ'roating Is done with tho scravo. carded 
ovor lho snrfl\Co In arcs or olrcl ealnstct~o<l of s t rulgllt 
forwtml. 'fhcre Js a little kno.ck ln lhls work, 
r eadily nCCJillrcd. by pro.cUce.- J . 

Honogram.- W. J. B. (Maid.cnhuul)....-JC you 
wnnL a monogram yoo cannot. do better thnn d esign 
ono nrter YOilr own heart. and fan cy. Oet Vtre 
'Foster 's, or any other publisher's, book of ornamen­
tal lctlf:r logs. Select the style of lctwr you Jlke. 
then amuso yourselt by ontwinlng the thrco le ttt!rs 
forming yo11r own particular monogram.-0. 

SHOP, ETC • 

ill.- Q OESTTONS SUDllliTT ED TO CORRESPO:SDF.:STS. 
Toy Balloons.- E. B . (Liverpool) writes :-" Will 

any rcudCI· oblu~c me with m s trucLions how to 
mnkc toy bnlloons-not pnper oncs-nnd also how to 
fill them with n very light gu.s7 Also about what 
they would cost. l " 

L enses.- n EA I)£R Fnn :.t STA itT writes :-" I s it 
wiLhin the scope of an umnleur who lut.s most ot 
the nece!:l:>lli'Y nppnmlns to make ltis own lenses 1 If 
so. C'lt.n sct·vicenulc oncs bo mudc Crom ordino.ry pinto 
g ln.ss 'I Cun Lh oy be pnrllr rouA-hed down br a lnLho 
tool, or is i L nccessnt·y to t ako the w1\0lo o fT by gt· inrl· 
ing7 A re lnrgc lenses nsunJJy cast, and whntdesct·ip· 
tionsof~lnssaro used to1·th is purposo1 Whntrclution 
has tbc clinmoter nnd th ickness of n lens to its focal 
length, nnd wbnL nro the usual dimens ions of 
lenses for photo~rnphic and lantern work 1 \Vhnt 
means tu·e used to romerlr spherical nbeno.tion. nncl 
is there no known m enns of m aking tho surface 
trnly parnbolio1 _j,_ny information would be accept· 
able:· 

Rotary Brus b .- READKR FRO:'ti START writes : 
_ .. .As 1 htwe not been nble to purch ase a rotary 
brush. I propose to make one by the nicl ot hints in 
' Shop · ns lo the dill'ercnt kind of bristles, how they 
nre put in, nnd whcro they can be obtnined. Any 
·tips' will be nppreciu.tcd. I have o.lu.the iu which 
I cnn turn the oylindm·." 

Ice Cream Freezer .- J . R. (Belfast) will feel 
much obliged to nny render who will gi\•e him in­
s tructions how to make un ice cream freezing 
machine. 

L athe.- \\. R. (Slockpo1·l) writes :-" I should be 
g reatly obli~ecl if anr reader could gh-c me n de­
scription nnd sketch of nu' easily made wood-tuming 
lathe.' The lathe is to be made mostly o( wood." 

Brulses in Plate ,-.APPHE:-\'J'ICE writes :- " \Vill 
anyone who knows kindly t e ll m e how bruises in 
pla te. such ns crcam-ju~-;s. hot-water jugs, with 
n:u-row necks , nrc rcmo,·cd from goods !50 as not to 
dis ligurc the artic les out side 1 I should be glad of 
a few wrinkles. mtd n. ske tch to the best adopted 
stakes for the purpose:· 

J V.-QUESTIONS ANSWERED BY COKRE~PONDENT~ 
Artificial Eyes.-1-f. \. T. writes in reply to 

F. 'r. (London, N.) tsee page 522, Vol. 11.1 :-"I 
belie,-e there is no re-enamelling of artificial ercs, 
and that when the surface is roughened by the 
moist ure or secretions, the only r emedy is to h tn ' e 
a new 'prise,' as it is called: but F. T. could doubt­
Jes<> get information of :!\lessrs. Young, 50, Upper 
Tollington Park, Finsbury Park, N., who are 
spcdnlists in this line." 

Collieries.- M. w rites in reply toW. G. (Dudley) 
(see page 538. Vol. II.) :-"The follo wing are some of 
the pl'incipa.l colliodes in South Wales: Aber dare 
Merthyr Steam Coal Company, Aberdare Rhonda 
Steam Coal Company, Aber Rhonds. Coal Company, 
Bryndn Coal and Coke Company, Briton Ferry 
Coul nnd Pottery Company, Cardiff and Swansea 
Smokeless Coal Company, Oakwood Slat and Levels 
Colliery, Dinns Mnm Coal and Coke Company, 
Garmuntz Collieries Companl-, H ook Colliery Com­
pany Raven Coal Company, and n umerous others. 
For 8. full list see Lhe • Collier y Guide and Directory.' 
'l'he South Wales Daily News and the Western 
.M ail, Cardift' papers, have a good circulation.'' 

Wood Carvtng.- R. H. W. (Lewisham) writes 
in r eply to A BEGINNER (see page 538, V ol. JI.) :­
" I can thoroughly r ecommend as useful two books 
lately publish ed: 'Exercises on Wood-working.' 
Ivin Sickels. D. A ppleton. New York. 1890. os.; 
and • A Manua l of \\tood-carving.' C. L~yland. 
Revised by H oltzapffel (Whlttaker & Co.). 5s." 

Tin-:V,late Work.-Tr~-xER writes :-"In answer 
to .A. r. S. (New Swindon) (Vol. U., No. 85) 1·e 
"\Varn's book on tin-plate work. The address in 
mine is R. H. W arn, 94o, St. Augustine's Road, 
Camden Square, N. \V., price 10s. 6d. But in case 
A. '1'. S. cannot obtain one from there (as the date 
in mine is 1884.), I would refer him to the English 
JJ{echanic, w here an occasional ad'\"ertisement of 
the book occurs." 
Wel~hln~ Machine .- \ VOI<KER BEE writes to 

M. N. W. ( W ell.'l) (see page 538, Vol. 11.) :-"I would 
dissuo.do M. N. \.V. { 1'011\ spending his m oney an d time 
on his weighing machine ~ntil.he has su.tis!ioc\ h~m­
Bblf thut when comnlcle 1t w1Jl m eet tho r equtre­
m en ts of t he lnst \\' ci~b ts and M casut·es .Act. Up 
to IJecmnbcl' 31st or this yeur· inspectors may s tamp 
out old rmtLcrn rnnchinr•s thllt tlH' Y m·o sntisfl~cl are 
scrvlcrl~hlc, !Jut ufl c r· t hnt. dale thCf nr:c rm·btdd.en 
lo HlamrJ (/111f1"rlultl, 1/lt'rt.•wn·. or tiiCI (Jitt no mncltri!C. 
110t 'J)rcv i()u.,.IJI in uHr llwl arr not of a, crrfam 
pattrrn HJlcdllcll by the A d •. M. N. W. will uo wiso 
to '1(0 Hlow.'" 

V. IIHIItlf A CICNO \VJ, ICIXlMICN'I'S. 

Qur•tltuo" ltiiVt·loonu rt•c..tvo•cl tr•mt 11t11 t nl t .. whtK rorrn"/'nn· 
01'1< lM l\utlr111 Hwor~ uuly u wnl t M t•ac·t· t 11 H 11 u 1', oqouu w hI o lt L ll'rll 
I• Krt:,,~ tor< ·HM•ru :-rrAII14'1' Ill' ·•·o I.IATK; cr. 11. (ll'fllwurtlll; 
KJLU .. h'IIIQII I~i HIIIOIIIIY; Cf. W. \IIHII'h'frl/li WUIII014'1': 
HoUrll W/o .Kill (). '1'. oA• Itltm- IIIHinr- /,puc); P. W . (!.uti~). 
.1 . J). ( 1/r:'lllln) : (1. W . I' II'«III~JIIi I,AIIA: W . P. ((nr~IIJT): 
T II IC ,J /oY ' U 11 . ' I'. t llfrtlrflluiHJ); A. 0. (h'••lllll (1. \'I. (/lum­
III'.IHil: K.' 1r.: ll . Wu•ltrpo; M"11VP:; '1'. k. l ll'lllm/11: 11 . U.T. 
IJJrbrWJI) ; \V JI.I'.IIT I' I,A'K; A ROIU<OIIIIlKII r11011 1'1111 l"l llt!T; 
I". ,I A. l.'l'llrtrm/141; I ll KM RU.SAN 'I'I A ; A. IL K. l,L miiiOII, 11. ) ; 
r . (J. J . CC:t<m!J. m·r/1, s.t:.o: 1'. J_ R. 1 7'rllll~••mn •• ~oull• ll'nltt); 
J . n. rumtltm. IV.O.I ; ~. H. t.\ttlfnrdJ: , , t OLl :-:J 11 . J. u. C LmHton , 
tJ. &.) • 'I'I .. MA!(; l l ,J . W . ( l,n.HinJJ, .'; 11'. \: T IIK J,AI4T A li A I,~ 
HE f!'IIIIIT' J,. ~ J,. (/{ir~cnir/1/, N.fJ,\ • A Uo~81'AKT llllAU KU, 
.1. T.: .1. 1/ 1:1. I llunr/ey\ : A 11-0. 14ftrllrtJ; J,. '1'. t Mnrl~~t•r?ugh); 
P.l-.:. li- ; O.H.( llllrll/~11 ;W JNUKilliRIIK;(o.ll. (.l'np/ur, A:.I, DA~· 
MO!« tGm~trn,~l; OAlii'Er )IARRII; J.l\1. •·'f•dlwrlllll u. ll. E. 
(Jfa•tciH•tu l ; T" · t'LATK WC>Itb.t: u, T. U. U. ~ ll'eM/111111) ; S.NOB, 

[W ork-Dece""b 
· "' er 6,189o. 

"WORK" EXIURITlOX 
NOTICE. • • 

I~ connection wilh Lbe .. W .. 
held at the P olytechnic Ins~~: le Exhibition to be 
Lond~n, \V:• from December 29 l ' Regent Street, 
1891, m clus1ve, a Speciul E~hib~· to .Jnnuary 10 
\Vomr (sepnra.te from the Week! llton X umber or 
'~ill be iss~ed on Decem bor 31 ~~~r m?nthtr l!!l!ne) 
Number Will eonsisL M 3·> pn ' : 'Price 3d. This 
~ 'l t · - ges 1 n a . w u con am an Illus trnted Dcscri . "rapper. and 

the most remarkable Exhibits Pll\-e .\ccount or 
From One to •r wo 'rhousa~d Ex 

Industry, and Jn\·ention fur . 
1 
.. ampl<'3 of 4,.. 

\\- . • nt u•d b\- d ·., ORK, WJll nppcur in lhis ""'"h'b· . • rea er-. or 
• • - ""'·' I Ill on wh · h ( 1~npetus 1t 1s calculated to gi\·c top · .1c or the 
t JOn may be regarded ns one of the rnett~nl Edu"a· 
e~cr proj~cted in this country. mo~t ltn[lOrt<~nt 

rhe v:metr of the ExhibilS is as 
their chnro.ctct· is intereslin" and thremarkt\ble ns 

- . · "' c Ycrr 1 manner u1 wbtch they nro described . 1 • • am~ e 
Numbe!' will render ilof value not o I In tno; Spc~tul 

f . • n :r to all work men, pro ess10nnl and amateur but to 6 ,.e · 
has ut heart lhe progress o£ Tdehnicul E:~ont\\ho 
this country. ea ton1n 

* ~ • Subscribers desirous of obtaining th't' <: · 
' ' b h ~ •- P""t. I num crs ouldorderntoneetho"\\-oRK"E · 

T '-T • . 3 ·XUIBI· TlO)I -~ U)t8ER, pnco d., froru their Bookselle 
Xowsagents. rs nr 

WORK 
i&. pflb~i~hed f!t T.tt nrlle .'l1nn·olu. Lud9!1l~ 1111, l.muloro •• 
9 o clock way 11 cd11c&tln!J1normiiiJ,I"td •hmrldbc o ttunab' ere 
10/iere tllrouultuut lit< Uu tied 1\iu~dun• tnl Fnduv .u tlto ~ ry. 

TERMS F OR TBII )l'RltllTIO)i np A ll<'V.RTlSE!IY.:! TS l'f IJCif 
\VJ!KKJ,\ ISSU I!. 

! s. d. 
One Pngo - • 12 o 1 
Halt Pll!le - 6 N o 
~uarter P:~go • • - 3 u ' Eighth of a Page - • . 1 11 
One-Sixteenth ot a Page· - 1 ~ 1 
ln Column, por iucb - • • u tu o 

Small prepatd Ad \'Crttscmtnts, such &3 !;ltuat!oo~ Watt· 1 
snd Exchrtnl(l', Tw~nly Words or les,, One ::-b1lliucr, an111~, 
Penn)· rer Word cxtm if rwcr Twemr- A.LL OTII&R Aolr• -
t lsements in Sate uud Exchtmge C<llumn are Cll&rlltd v~c 
Sh1Uillg per Lillo (ll\'cmgmg Ol!lb~ words\, 

••• Advertie<'mDnLB should rench the omce fourtelo 
dayaln Rdnuco of Lite llnte ot issue. 

SALE .AND EXCH ANGE. 
Belt's Patent Enamelled Adheaive Water­

J»roof Advertising Paper Letters and Fbures 
1n all colours and sizes. Best and_ cheapest. Laber.alte:m• 
to agents. Sample sheets, graus. Factory, 17, Anhar 
Street, W.C., London. (19R 

Tools, Tools, Too~.-The .c~ea~t house in lhe 
trade for English and Ameracan tools as u UNT s, '!97• ~acblcy 
Road, London, E. Send stamp for reduced pnce hst. (4 I 

Victor Cycle Co., Grimsby, sell Mail Cart Wheels. ltSII 
Complete Outfit fo':' Making B~ Photo­

graphs ; printo:d inslruc~•ons ; ready for ~astaot ast. 
Carriage paid, I S. 9d· PartiCUlars of .lso:! wrue ~onrll-
tions free to all purchasers. No fees.- ork l P'; 
P HOTO NovltL TV eo., Alvaston, Derby. . ,, 

Macblnery IUld Tools:- Largest sloe~ = 
BRITANNIA eo., lOO, Houndsdttch. Ca:hor . p 

Gas and Steam Enpes.-Engmw:s•~·!i:~ 
Builders' Tool~ . Stocks1 l>1es, Forges, etc. ' eo., ..,..~., 
new, 6d., or list secon<l hand, 2d.-BR1TANIIIA 
chester. Metal Spi-

Best Book on Lathe.-;-Chapte.rs on 
and Screw Cuuing, JS. i soaled coptes, ss.·-
Co. Colchester. 

Paper L etters, Rubber Stampe. x··t:~,:~ 
should apply for samples (free).-WrLLCO 
17~ Blackfriars Road, London, S.E. ~'·'-• 

-· • r d' posal . perfect con-. Splendid Violin .or 15 • lass insiNIDttlti 
benuliful melllow powe1u~ tonAcc~~l·1c,.s. 6d. for tbe k!to 
baize-lined case, mount.: how. - T &W 6 Tower.strtitf 
Rare bargain. Worth muc more. • • lt" 
Ipswich. Cabinet~ 

Six Cabinet Copies, from Ca~~~ - ETHILPII'I' 
for JS. 6d. Ori~:inals . returned WliDJ • jtll 
H I!NRV, Alvn.~ton , Derby. E ery man his ~ 

Slgu-wrltlng ~ade ~llQ'·-e:S , ch&&PI till~ 
writt:r. lllumatcJ 11151h~·c~to~!~te J!uerinJ C111 11~ 
and rapid process by "' 1~ el work Also Di~ 
be done ellual 10 professoon_a d al habets. The Jo&SS.t 
mnrking out ei~:ht different T~ace 'Road, BoufiiiiDOIIdlo 
post free.-1<'. <..:ovLTtiARD, ·~!=~ 

cheap Lota of ~oal~ .. ca::n , aoo -~ 
100 ditto (ht~t sen~on ~), 1 Turnfnr, 400 
full lli7.c), 100 <..:nke· ICIR(E3'h 11. 100 
Shields nnd Monograms. 6.J. free. 
Stencils 6o large sheets. 2 1. 
frce.-F. CouLTIIARD, Terrace t• suit .. al 
Bookbindlng.-CotDPle~=i"' JAne, 

cost £ ts.-RAINIIIRD, 47• 
London. L __ ... cir loll: JC!I~~~ 

saw Beaohd for~ 1111111~61 
1llusuated CatalLo~!'.!~i. aw 
Heath Station, _ _, .. ,. 

• 
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lbd ""'"""~' pr.-dtcted 1 hnt n sysl~m or Short ~nnd would 
1~ 10, e11 tcu 1lu\l "'" so t'll~mely ~•mple !hat tl could be 
lurnt in t>n~·hfde•h part or tl!c t ime occnpted by :'111y o1her 
'"''lem in c'blenrc, ni,ne•y-ntne. JlCOIJI~ out of n hnndrec! 
~•·out.l have decl;u-rtl •! 10 be llllJ>Il~SI!>Ie. Neve~!hcle«, 
~ucb a ""lam J,..s hrcnlltvcntc:d, nnd 11 •• knowu n~ THE 
NEW SHORT HAND." 1\ 1horough knowlctl,:e of1hc 
MSttSI or the t~ld sys1ems will occupy nt least n yenr, 
whereas THE NEW S HORTHAND ran be 

EASIL V LEARNT IN A WEEK 
by anyone of ordinary ability, with t~vo I!O!trs' practice. p~r 
day The cause of tht~ ex treme stmphctty ts lh:tt tt tS 
ba~ on nn emirely diRercnt principle from all o1her 
sy~tems, which priucl{llc i~ S<? remarkably plain and clear 
th:ll the only wonder IS t h~tt IL hns never hccn thought of 
before. . , . l .

1 To evayone cngntted 111 pro.e5<tona or mercan tt e pur-
suits n knowledge or Short hand i< .now:ulnys of the highest 
importance, nnd has been truly S."\td to be 

WELL WORTH £100, 
3Dd now that it can be~ readily acquired, there oug_ht not 
to be a 9ngle per.;0n, eaher mnn, woman, or youth, 10 the 
,.·bole country who is ignorant or snch n vnlunble accom­
plishment. 

THE NEWSPAPER PRESS 
:ue unnnimous in I heir praise of this new sy$tem. Pu/Jiic 
Opi•t011 Tit~ A ilutllZ'um, The Lutruist, N~us tif lite 
World, 'Httm~t, F tg-a.ro, Fu111 ] Htiy , Piclttria l. JYttrlti, 
Educatitneal R ~fttrler, and n host of other h•gh-clnss 
journals, Car too numerous to mention, rec~mmend i t in the 
11105t glowing terms, some of them even gom~ so far ns to 
prophesy that in a very short time it will enurely 

ECLIPSE ALL OTHER 
SYSTEMS, 

and be the only one in general use. Even papers devoted 
to other systems (which might well hnve been expected 
to be prejudiced) cannot help recognising the merits of 
the New Shorthand. Tit' Phtt~~ttg-raplter, Tlu PlumtJ­
zra/iic R epter, PlwMr raphte Qt~a,•ler/y Rn•ii!W, and 
P"-~!lu"c Ntttes a11d Quel'ies all ~.iv~ long n~ticles 
nspcctiur the New system, and speak of it m the h•~hest 
,a.lble terms; while even the Plto11~tic JoNI'Jta/ u self 
~ alon& discuuion on its merits. A large number of 
inllcilicited 

TESTIMONIALS 
~PI!llillll already been received, all of which, without a 

esception, bear witne~ to the excellence: or the 
~~'dJ!tpar. advantage possessed by the New Short· 

TEACHER IS REQUIRED, 
~=~~~easy that no assistance whatever is n ecessary in 

or Pitman's, Odell's, Gurney's, or any other of 
IJStetns ~hould not fail to also learn the N ew 

It ia specially nluable to R eporters and 
Press, u rttt l1'tuucri)tittlls ar~ nccusa ry, it 

that almost all compositors will, in a Jiule 
to read it. 

ALL LADIES 
1uru it, u, besides placing them in a position 

lo earn good incomes, it is rnpid ly becoming 
correspondence to be wriuen in this system. 

in two Books, post free 
!Js. Td. 

8PECIA.L NOTICE. 
or thill valuable sy~tem hns been 

RITCHIE & CO., and the books can 
direct from them. 

RITCH I E & CO., 
AHERLEY, LONDON, S.E. 

-

RQ: MElHUISH & SONS, 
FETTER L/\N E, L ONDON, E.C. 

Gold Modal fo t· Excellence of 

For Pll Workers •n M ota•w, also Joiners, 
Wood Carvers, etc. 

WE HOLD THE MOST COMPLETE STOCK IN 
THIS COUNTRY, 

And all Orders llnvo Immodlnto Dlspn.tch. 
Ot•cle~·tl ft~~• llr11·tl ,,.,,.c """ 'J'urlf11 ovct• 1011. 

·lrt l'trluc. Cu r•r luat• l •'t't!fl. 

ES T A III. IS II lW lBill. 

BIR~BECH:. B.A.NH:., 
Soutbnmp lon Bulldln~t~. Ohnnoory Ltmo, London. 

THREE per CENT. INTEREST allowed on DE­
P OSITS, repayable on demand. 

TWO per CENT. INTEREST on CURRENT 
ACCOUNTS cnlcul:ucd on the minimum monthly b:.Jances, 
when not drawn below f. too. 

STOCKS, SHARES, nnd ANNUITIES Purchased 
nod Sold. 

HOW T O P URCHASE A H OUSE FOR TWO 
GUINEAS PE R MO:-ITH ot A I'LOT OF LAND FOR 
FIVE SHILI.INGS PER MONTH, wilh lmroetli~tc ~ 

s~sion. Apply~~ the Office or lhc BlltKilECK FRBEHOLD LAND 
socnrrv. as •bo•e. 

The BIRKBECK A L MANACK, with full p~niculars, post rree 
oo ~pplicat1on.. FRANC IS RAVENSCROFT, ~lano1rer. 

NOW READY, price ls. ; 
post free, l s. 3d. 

YULE TIDE, 
For CHRISTMAS, 1890. 

CONTAINING 

AMagnifi.cent Picture in Colours," Prince Charlie's 
Farewell to Flora Macdonald,'' after an Original 
Painting by GEORGE W. JOY. A Complete 
Novel, entitled, "I Saw Three Ships," by Q. 
Illustrated. Four Full-page Pictures printed 
in Tints, &c., &c. , &c. 
CASSBLL & COMPANY, LI MITED, Lude-att HW, LomiDII. 

Monthly 6d. Part 1 ready D ec. 18. 

A New Fine-Art Edition of 

ROBINSON CRUSOE, 
With Original Illustrations, express­
ly executed for the Work by Mr. WALTER 

PAGET, set in Handsome Type, and 
beautifull:v printed on good paper, with 
ample margins. 

CASSI!LL & CoM PANY, L uuTeo, Lw(~;ale Hill, L ondttll 

THE WONDERFUL 

VICTORIA ORG-ANET~E. 
fhc 1!111\l llamlluu\ jJ u~ical fn, lrumrut iullw \\~rid . 

.1! .£2 OJ•gaJu~ttc j'o1· only £ 1. 
N. B.-This Offe r Is only to Dec. 2 0, ',o. 

MONEY RETURNED TO AIIYOHE 

AllO CARRIAGE PAIO OISSATISFIEit 

'N
E ore 1he Sole Mnl<CIS o f this WONDEJl.FUI. nnd FIRST· 

CLASS ORGANETTE. 11 Is a R h EO ln 'iru1nent, >net 
!s con•tructed on the s•me principles'"· nn ~>r~t·.'"· whh b<!l· 
lows and full -sized reeds. The onus1c con\lsts o r fCOO•• 

or;; t rOnJ; perforat*'!d .. heets. whith a re put intQ the Orf'anett~. fu rnis h· 
"'1:" ctthcr FINISHED SOLO PE IUORMANCE, a RICII AC­
CO~II'A:-: I M ENT 1o1heVOICI!, or V ~LUAUL\! ORCIII!STRA L 
EFFECTS. They are marvels or Mustpllnvcnuoo•, nnd comhln~n l( 
nlllhe pdncipl~ upon wh1~h Aulomat.rc Or~:ans, Otl(~n~ll~. &c •• 
are now ~ing made. requinn,::r no skaU lf'l the per(or~mer. Any ch•h~ 
who con use oiS h"Uidslnoelhgcntly can play. RAIS GE OF M US IC 
ABSOLUTELY U1' LI MI rE!>. 

\Ye wi<"r 10 introduce one of lbc:se Or~:"netoes Into ~very 10" n. 
ond v•lla~:e in Great Britain. ond In o rder to do so quocklv. h~ve 
clew led 10 sell ~ LIUITED NU ~I BE R 10 1bc rc 1dctS of !Ius p:>pcr" 
.. lt only £ • each. but your urder muse be receaved bcrorc Dtcc:m1Je1· 
""th 1fl9o, We only make !his unprecedented offer 10 1n1roduce 
~Ius FIRST· CLASS ORGANETTE th rf\u~:ho ttbe Kingdc.nt, ,.·ell 
kno"mg :.fter one 15 recehed in a nc.ighbourhood. we arc su re tC> 
<:11 :t j!Tc~t numbc.r >t our Re~ul.u, Price We arc the :.OL E 
l<I A KERS of the VICTORIA ORGA :-;ETTE. ;ond you must ordc.­
d11ect from us. Remember the v..-TOR IA ORGANETTES >re 
LA RGE and POWERFUL INSTRUME NTS. built in the most 
durahle >IYteJin our own works by J?n~;Usb workmen). hi~thly poh<hcd. 
~ntl tlteor.tte in gold. the reeds 1 cmg so powetfulthnt they ptoducc 
sullictenl volume of music for the ch>.,d, p.1tlou r. IQ!!~ e. brul·toom, 
or pacnic p.uty. Nothing- to ~et out or order. 1n fact. the y fl r,duce 
:o ncher >nd swecler sound aller • fcwye>n' use. UN~URPASSED 
FOR HOME 1-NTERTAINM E NTS. 

The 1llus1rnti<>n woll !:ivc you but a fain t idea or STY~E an<.! 
FINI S H or 1his buu1iful lns1ruonenL We will I{ E TUR:-.1 the 
MON I!Y ~nd PAY CARRIAGE to :onyone who Is no1 perfect ly 
Mlt<ficd aflcr rcceh•ing it. IT Sll~GS ITS.OW~ I'RA I St::~. 
Wuh e:tch Or~ranctte we send • Selcctoon of Musoc r: '' EE :tncl pock 
•11 111 a stton~r box. Send money by 1'.0., 1'.0 0.. Rc~r,.lcrc<t 
L etter or cheque, p>vohle 10 J. DRAPER, Ul:ockburn. T IIOU­
S A ND•S UF TES11MONIALS RECEIV E D. For os. extra \\ C• 
will srnrl 11 Carnage l'oid to any part of the United Kingdom. 

• 

COUPON, N o , 10-61. 
Enlltlo<\ the hnld• r lo one Victoria Org~n< ltc and Sclee· 

lion of Musoe for f.r, be fore lJec. ooth, t~. 
tSi1:11cd1 ) . ORA PER . 

N,B. - Full )>rice £o, ch..r~tcd :trier Dec. oo, •29<>. 
Time eX!ended for Fotelgtl Oru~IS. 

J. DRAPER, 0RCANETTE WORKS, BtACKBURtt 

On January 5th, 18gr, will be publishe.l in Papet· 
covers, price 3d., or in Cloth, 6d., the first 
Volume of aN( w Tleckl !J I ssue of Sclectet) 

Volumes from 

CASSELL'S NATIONAL LI BRARY$ 
Edited by Prof. H E NRY MORLEY. 

CAS~£LL & CoMrAsY, LIMITED, Lttd.J;ale 11.11, L ondtm. 

FRETWORK PATTERNS. 

..... 
..J c 

C) ..J 
"' t&l .. Vl ..c Vl - <( - u ·:; .. 

FRETWOR K ERS who apptedate First·cl:u.s 
Desi"ms should Wtite lo t our Catalo~uc or 

nearly 400 Pnt t erns, admiltod to be :he 
l>est m lhe Tr:tcle. Cntalct:uc sent po't free 
on rcccipl of 4d., stamps. U ot of 1 ools and 
~JaterialS is utso enclosed. 

BOOTH BROTHERS, 
TOOL MAKERS, 

DU:SL:XN". 

~.A.TKINSON & LONSD.li.LE. 
oo ' l i r;; 

~G .,. ;z = =15@ 
WRITE FOR PRICE ~s 

0 

MANUFACTURERS OF ~g ...._ 
oo 

~ f.-'"~ NEW BRIGGATE. L.EE:QS'. , 

f 
I 

• 
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A WONDERFUL MET'\ICINE Are uni vc:r:.:1lly ndmitted to be worth a Guinea n. Box for Bth 
.J:J • Nervous Disorders, such ns Wind and Pain in the Stoma::: 

-
' 

Headache, Giddiness, Ful ness and Swelling nfter Meals, Dizzin~ 3lld 
Drowsine~s. Cold Chills, Flushings of Heat, Loss of Appetite Sbott 
no:ss of Drcath, Costiveness, Scurvy and Blotches on the SIJn, oi,t~ 
Sleep, ~nd ~11 Ne:vo~s and T rembUng Sensations, &:c. &c. The first 

1 dose wtll gtve rehef m twenty minutes. This Is no fiction for thq 
have done it in countless cases. Every sufferer is earnestly ~vftecllo 
try one Box of these Pills, and they will be acknowledged to be 

Worth a, Guinea, a, Boz. 
FOR FEMALES TH ESE PILLS ARE 

"A priceless boon, a treasure more than wealth ; the banisher of pain, the key to health." 
These are FACTS testified continually by members or all classes of society, and one of the best guarantees to the nervous and debilltated is, 

oj' a1ty Pate'ltt Medicine the La1·gest Sale 
Wo1·lrl. 

JJEJ~OHAM'S PILLS have 
• • in the 

l 'rrp.trlld unly by the Proprietor, T. BRECIIAM, St. Helens, Lancashire, in Doxes rs. J ~rl. and :as. 9cl. ench. Sold by all 
Dealers everywhere. N . n .-l;-u/1 Di,.ulionJ nr.- Jrivm wit/1 t'nrh Box. 

DruggislS and Patent Medlci• 

l'h·\o 'llh nn11 relieves INDI­
OESTION, FLATULRKOE, DYB­
i' EPSIA, UBADACBB, nnd all 
• rho· r :->tollll.rdlic lrrcgulnrltles. 
.P Uni r JBB tlw BODY, intpnrting 
. NEW LlPE IHHI VIGOUR. r os­
' ,.,,,.~ IIIUI' ··lions rccupt>mtive 
1 •lllJ\erlto·:.. 1:. mvaluabl~ In .re­
I ··\111~ ollld stimulating the over­
"..,, kt'd ur.\in and resuscitating 
,., hau:otcrl vhn lity. 

LI El.IT.·COL. HUGH DAM DER, ~o, TTANI.RV 5QU AIH<1 MA RC ATII, ~)'• :-"1 h:1ve now used 
the SALT REGAL (or IWO years. I have much ple:\Slorc in suu ing thnt I have found i t the most 
agreenhle in 1as1e of all Saline$, nnd a certain cure for bolious headache and furo ed 1ongue, from what­
ever cause arising .'' 

BRIGHTENS o.nd OI,J+U 
the OOMPLBXION, and Is hlgblf 
recommended by the MEDio.&L 
Profession. Corrects all DROll 
OF DIBT, e.uing or driniWic • 
Is a. most pleasant eR'ervtSCiDJ 
morning drink, BTIM.UUTIIJ 
the APPETITE, and givlnr tooe 
to the entire system. lh . Od., nf a ll Chen1jsts and Stores: or by Post from I he 'MANAO BR. BA.LT R BOAL WORI S, LIVERPOOL. 

Carving and Fret Sawing for Pleasure or Profit. 
IIIOHEST AWARD COLD MEDA~ fOR FRETWORK AND OA!IVINO TOOLS AND DESIGNS. 

The Oll.Qrmoua 1ale ud •eneralaatJafaotton 
whiQh our ~roods hnve given to Frelworker:o, &c., In all Jlnrli 
of the world enable& us for 1he present aenson to OFFHR auous 
AT I'III CltS WHI CU UIF\' CO~I PJI'l'ITIO N, 

Our Stocks of P.mems, &c., probably being much 1he 
larae" jn this coun try, we are able to >uit al!laste.~, and 1o 
•end by rc111rn o f JlO>I , 

}'RETWORKERS' D'EGINNERS OUTl~l 'l'~ 
At 1/S , 9/6 , S/6 , a.nd li /6 eaah, po!Jt tree . 

. l'arcels of •'-•Micll !<'rei worlc1 t o feet ,.. ... ~~. free . 
l Q ~·,nel)• I i•h,•.; ro~l•heol full-11aed Panems ,., u. .. 
:lets or J ~ ( ,;lr\ '"' l 0'"1'~ .,. .. , ,. ••• 101. .. 

None should I 11)' d.ewhere bef!lre seeing our lto1t1 Ut 
f'ltlftl n(J 11e of ,,n ltc:•tnishes, wi1h Inst ructions. Aclmow­
ledaed 1he mQilt ( 'cti11JIIttf l1 fftlfl. 0 /UlllpeU List of F re1 
Oooda Pllhllshcll. Fuse for 6 Stamp3. 

Oatalogue of Tools fQf Pioturo Framing, Bra$&, and 
Leather Work, FREE. 

HABGE B BBOS., HettltJ, Yol•X·s. 

El\TR~ ~J:Ll\TES, 
JC.iU'flni'.A.Orv.tt•rt or 

:S:IQ![ .. QLASB LATHES 
110 . 

SCREW·CUTIINO & ORNAMENTAL TURNING 
JWU) 

htgltby Works, Bro•• RoJd. Bratford. 
ACCURACY AND UC:HT RUN~G GUA1l4NTUD. ---~ .. ••• , .... 

J. 

-

• 

• 

• Invaluable a.s a 
Strengthening and ID· 
vigorating Beverage. 

Indispensable for Enriching Gravies, 
pt"eparing Soups, Entrees, &c. 

Pure, Palatable, 
instantly prepared. 

WILL K EEP ANY I·ENGTH OF TIME. 

SOLD EVER YH'H E RE.· 

' 

• 

London Wa.rebouse : 124. NE~OATS 
n 

-
l'lU~'T&D ~"'D l'l'lQ ts utm oy C' .l3$XU .$: COlit'.l~ \', LnllTII:I), w lh:uc S .H ' \' ..\Gk. Lo:o.DON, E. C. 
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