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

bored completely through th.e 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 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 

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 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 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 for the drawers would only 
be opened wnen the chess board was 

The hingeing and fixing of the 
handles need no explanations. Bet,veen 

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 
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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 
dating. ---·"· .. ·---
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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 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 77), or 
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 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. 
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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 of 
fonning forked ends were :sltown in a 
vious paper, anrl now ( need only show by 
n. sketch bow the of forked 
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 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 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 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 
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 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 

82, A) is fitted with a shank into the 
hole on the anvil face. The ftatting of the 
inner face a of course a t endency t<>­
spread the 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 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- \ 

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 

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. 

. -- . 
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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 
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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 
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Pig. 89.-Difl­
block. 
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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 
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