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° 18 3:1416 times the diameter; therefore, knowing
4. umber of teeth and the pitch, we can easily find the
oS of the pitch circles. The number 3-1416 i
e Y denoted by the Greek letter ». Using deci
" culations we have §”=-75"; therefore the cird
§5.;r§n06 of A =-75"x24; and the diameter = ¥ X1t
or 4 52" or 53" nearly ; the diameter of B =" %1 =4-29"
fl'oxnr(l; Dearly.  From A set of AC = } of 5", and|
taken, ark off CB=4 of 4" (these dimensions being|
A anda%Ordmg to the scale of the drawing). From
d‘e“cl'ibeB 88 centres with radius AC, BC, respectively,
AB 4 the pitch circles PC. From C mark off along|
® top and bottom of the teeth of each wheel,
" the top ¥, and the bottom ¥, of the pitch ;
these points describe the circles t, b, for each|
ickn, hi{ remaining dimensions for A are as follow :—
holg . 8 Of rim d §; diameter of boss 2}", diameter of
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hage boss for shaft 1}"; key for shaft (5" square, fixed|
"1§"; width
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ulri‘l,nhw heel and half in shaft ; width of teeth f

tiong o PSS 275 and thickness of plate §". These dimen-
tha)] :r? Usually given in terms of the pitch, to which we
‘eetioxf er later on. In fig. 102 half of each wheel is in|

ﬁ:ngwe will give a formula which connects the three|
di&meter)quantitieﬁs (the pitch, number of teeth, and|
ID the g;. of the pitch circle. Let P stand for the pitch,
lteety, P Meter of the pitch circle, and N the number of|
» 2and D being given in inches and parts of an inch;—
thenP x N=D xw - (1);

Tay be put in the forms—
N= - (2), - (3).

Uy, P

thi;-de ul:nOW any two of the quantities N, P, or D, the
“‘%‘iimday ‘be found. Equation (3) is the form most
ot . Bevel Wheels.—If the shafts to be connected are
Uaeq 4, el, but lie in the same plane, bevel wheels are
Provig ‘onnect them. They consist of frusta of cones
°°nsid:d With teeth on the conical surface. We shall
Whey, tll;them in the first instance as toothless. First,
1 ooy, ® shafts ate at- right angles:—Let it be required|
1104 |19t the axes A and B (aa, a'd/, b6, b'%), figs. 103,

tﬁ'f;lug Means of bevel wheels, go that A shall make ¢
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b any convenient length D1 as a unit o
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n;’lg)to one of B. Upon 4%, fig. 103, set off fro:%

the axes A and B (aa, bb, a'a’, b'') are inclined at an
angle of 60°, and when produced meet in a point D.
It is required to connect the axes so that B shall make
three revolutions to two of A, the greatest diameter o

the wheel on A to be equal to ¢f’, fig. 106. Draw the
axes bD, Da to contain an angle of 60°%- Upqn Da set
off D2 = 2 units of length (D1), and upon Db set offf
D3 =3 of the same units. Upon D3, D2, describe a
parallelogram D2C3, draw the diagonal DC, which is
the line of contact. Draw fIf parallel to aa, meeting
DC in f, through f draw feg, fhk perpendicular to aa, bl,
respectively, making eg =¢f and Ak=Af. Join D%, Dy,

then Df%, Dfg are two cones which are the pitch surfaces

of the required wheels, as in the last example; frusta of
these cones are used 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 now take an example, applying it to the
case of equal bevel wheels with axes at right angles,
called mitre wheels. Fig. 107 is an elevation, and fig. 108
a plan, of a pair of mitre wheels in gear of 24 teeth, 17
pitch ; the diameter of pitch circle = 7-636”, or 7§" nearly.
Draw the centre lines aa, a'a’, bb, b'6’, and the pitch circles
kf, fg in plan and elevation, join Cf, Cg, Ck, fig. 108,
From f draw fe perpendicular to Cf, meeting the axis aa
in e, and join eg ; then eg is perpendicular to Cg. Draw
similar lines from f and % for the other wheel. From
along Ife set off the top ¢ and bottom p of the teeth of
each wheel, as shown at g; from each of these points
draw lines to C. Upon fC or gC mark off gm, equal
the width of the teeth, making both wheels similar. The
construction lines show how to complete 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 to a common centre C, they decrease
in size the nearer they are to that centre. The follow-
ing dimensions may be added :—Diameter of hole for
shaft 13"; diameter of boss 2§’; width through boss 23";
width of teeth gm 21"; and the key %" square. The
other proportions of the teeth are to be taken from one
of the sets of dimensions given in Art. 66, page 51.

'We shall treat bevel wheels more fully in the Advanced
Work of this Series,

54. TuE connection between shafts by means of pulleys
and bands for the transmission of motion.

Pulleys and Bands.—In the previous chapter we con-

sidered how motion could be transmitted by wheelwork ;
we shall now refer to a more simple and less expensive
means of obtaining similar results; it is one, however,
which can only be applied in cases where the motion
transmitted may vary in extreme cases without causing
serious inconvenience, as for instance, when one shaf
turns round a fraction of a revolution more or less than
the other. However, there are cases where pulleys and
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to two 8nd upon a'¢/, from D, a distance D2 equall
deseﬁbe(’f the same units of .length.‘ * Upén DI, D2,
DQ_ thelrectangle DIC2, and draw the diagonal
| Whee} t ¢f" be the greatest radins of the driving|
f ,h W ff parallel to a'a’, meeting DC in f.
) S draw lines parallel to ¢'a’ and b'd’; make
» 30d 1k < 1f; then gf and &f will be the required

Vill b dmmel‘,ers of the wheels. Join Dk, Dy (kD
Ving .a. Straight line), then Dfy, Df%k are two cone
the AXeg Common vertex D, which, being centred upo:
t the and B (a'a’, 1'6), will revolve in contact s
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8Xi3 A shall make two revolutions while th
‘.;}akes one. The line Df is the line of contact.

cones are used for the wheels, as shown in th
1g. 103 is an elevation, fig. 104 a plan, of th
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Will now extend the case to include beve
Se axes are not at right angles; but, as in the

» lying in the same plane. In figs. 105, 106,
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lbands cannot be used for other reasons, but these refe '
ore especially to the transmission of motion between
hafts in machines where the space is limited, and wheref
direct connection is essential. The arrangement undery
nsideration has many advantages over that of connec
ion by wheelwork ; one is that the shafts may be any|
istance apart within reasonable limits; and a second is,
hat any variation of the distance between the shafts does
ot alter their rate of motion, as the band can be adjusted
suit the change, and the pulleys can be made of &
lative diameter, so as to produce the required numbe
of revolutions per minute of each shaft independent off



