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3*1416 times the diameter; therefore, knowiug
t4. riulber of teeth and the pitch, we can easily find the

diraters Of the pitch circlea. The nuinber 3-1416 i

Y denoted by thle Greek » letter x.Using dociml
On acltoswe have4"=5"thrfe

~"lfrneof A= 75" x 24; aud the diameter = W x 2

Or 5Î" uearly ; the diameter of B 7'u4 -29"
n ilearly. Frem, A set off AC =4ofu 5î", and

zeC r-r offCB= of411& (those dimensions boing
& 1n accerding te, the scale of the drawing). From.

as contres with radius AC, BC, respectively,
4bethe pitcli circles PC. From C mark off along
the top and bottom of the teeth of each wlieel,

th%ý the top % and the bottom ýkof h i
The 0 s points describe tlie circles t, b, for ecd

h1ïeTeremaining dimensions fer A are as fellew:-
of irnd f -diameter of boss 21', diameter of

la ossforshat 14" key for sliaft 5" square fixed
th'uWheel and haif inishaft; width of teethf 14"; width

boUgh bos-s 2"; and thickness of plate 4". These dimen-
QQ aeusually given in terms of the pitch, te, which we

oefr later on. In fig. 102 haîf of oaci wheel is inSOcLtiou.
V50» W0e will givo a formula which connecta the three

te Cliantities (the pitch, number of teetli, and
6)Of the pitch circle. Lot P stand for the pitoli,the d[iarnter of the pitch circle, and N the number of

4ty1and D) being given ta inclies and parts of an inch;--
+11 rxgi=J>X7

i ay be put in the form-

N =D-r-
le Fj ()

(1);

DN
- M3.

kO know any two of the quantities N, P, or D, the
"%>be found. Equation (3) is the form moat

Iue&
t6' BOeel Wheels.-If the shafts te, be cennected are
bj'r5llel, but lie in the same plane, bevel wlieels are
btone ct thom. They confiât of frusta cf coues

ý'ý4witi teeti ou tije conical surface. We shall1 ide7r thora ta the first instance as tootless. Fist
lenj th Feliafta aàe at- riglit angles :-Let it be required

cnotthe axes A and B (aa, a'a', bb, '), figs. 103,
' 4e T ianS of bevel wieels,,se that A shall make two

PoInions1 te eue of B. 1Upon b'b', fig. 103, set off from

%. .' any cenvenient lengti Dl as a unit of
t ' u upon a'a', from D), a distapce D)2 equal
'e fthe same im'ita flnol. TJpôu Dl, 1)2,

terectangle 1)102, au'à draw the diagonal
eeLo f' be the greatest radins of the drivtag

' t'wf 1 arRel te a'a', meeting DC taf.
%ýýÇ8h drw lnesparallel te, q,'a' aud b'b'; make

b, and h&k = hfý thon qf and kf will be the required
ba trli of the wheels. Jeta, Dk, Dg (kDg
8taih lino), thon Dfg, 1)7k are two cones

b oInmon vertex 1,which, being centred uipon
t~ e. and B (aa, '), will revolve ta contact so

a la (xi A sha.ll make two revolutions while the
1% a èf oee The Uine Df is the Uine of contact.
n of 3olles are uaed for the -wheels, as sho-wn ta the

lee1s. Pig. 103 ia an elevation, fig. 104 a plan, of the
'w 0 'W now extend the case te, taclude bevel

"e'8Baxes are not at riglit angles; but, as ta the
eue lYing ta the- same plane. In flgs. 105> 1 06,

the axes A and B <aa, 1,b, a'a, b'b') are inclined at an
angle of 60', and when produced meet iii a point D).
It is required to, cenneet the axes se that B shall rnako
threo revolutiens te two of A, the greatest diameter of
the wheel on A te be equal to, ef', fig. 106. Draw the
axes bD, Da to contain an angle of 60'. - Upqn Da iset
off D)2 = 2 units of length (Dl), and upon Db set off
D)3 =3 of 'the same units. UJpon D3, D)2,- describe a
parallelogram D2C3, draw the diagonal DC, which is
the lino of contact. Draw f7 parallel te aa, meeting
DO inf, throughf drawfeg, fkk perpendicidar. te aa, bb,
respectively, makiRg eg = ef and Mk = kf. Join Dk, ]Dy,
then Dfk, Dfg are two cones wvhich, are the pitch, surfaces
of the required wheels, as in the last example; frusta of
these coes are uaod for the wheels. The same equations
are applicable for bevel wheels as those given for spur
wheels in Art. 50, page 43.

53. We will uew take an example, applying it te, the
cae of equal bevel wheela with axes at right angles,
called mitre wheels. Fig. 107 is an elevation, and fig. 108
a plan, of a pair of mitre wheela in gear of 24 teeth, 11
pitch; the diameter of pitch circle = 7-636", or 7j" nearly.
Draw the centre linos aa, a'a', bb, b'b', and the pitch, circles
kf fg in plan and elevation, jein Cf, Cg, 0k, fig. 108.
From, f draw fe perpeudicular te, Cf, meeting the axis aa
in e, and jota eg; thon eg is perpondicular to, Cg. Draw
aimilar Uines from f and k for the other wheel. Fromj
along Ife set off the tep t and bottom p of tho teeth of
each wheel, as shown at g ; from each of these points
draw linos, te, (. Upon f0 or gO mark off gm, equal
the width of the teeth, making both wheels similar. The
construction lines show how te, complote the drawing.
The teeth of bevel wheels are made of the& same size as
the teeth of spur wheels of the same pitch at tgp, fig. 108,
but as they radiate te a common centre C, they decrease
ta size the nearer they are te, that contre. The follow-
ing dimensions may be added :-)iameter of liole for
shaft 1 î; diameter of boss 21'; width throvigh boss 2 9';
width of teeth gm 2j'; and the key k j" square. The
ether proportions of the teeth are te be taken from oe
of the sots of dimensions given ta Art. 66, page 51.

We shail treat bevel wheels more fully in the Advanced
Work of this Seriez,

54. TxiE connoction betweeu shafts by means of pullsysi
and banda for the transmission of motion.

Pulleys anê Bands.-In the previeus châpter we con-
sidered how motion could be transmitted by wheelwork
we shall now refer te a more simple and lesu exponsive
means of obtaining similar resulta; it is one, however,
iwhich can only be appliod in cases where the motion
transmitted may vary ta extreme cases without causing
serieus tacouvenienco, as for instance, wheu eue siaft
turus round a fraction of a revolution more or lesa thani
the othor. However, there are cases where pulleys and
bands cannot be usod for other resens, but these refei
more especially te, the transmission of motion botweon
liafts ta machines where the space is limited, and wherE
adirect connection is essential. T'he arrangement under
cosideration lias many advautages over that of counec-

tion by wheelwork; eue is that the shafts may be any
dtance apart within reasonable limita; and a second is,

that any variation of the distance between the sliafta dees
eot alter their rate of motion, as the baud can be adjusted1

*o suit the change, and the pulleys can be made of a

rlative diameter, se as te produce the requirod number
f revélutions per minute of each shaft tadependent ol


