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xﬁ’;&i‘ & less number of times per minute than S,.

of Creasing the number of speeds a greater amount
to Variation can be obtained ; however, it is not usual
“ploy more than six speeds.

*. -6 common quantity a is termed the full or
m If the diameter of the smallest pulley = b, then the
th eter of ¢=p+ 2a, and the diameter of d =¢ + 2a;

% let the diameter of b=12", and a= 14", then the
Oter of ¢ =127+ 3" =15", and of d = 15"+ 3" = 18".
® sums of the diameters of the two connected
c4o> 8re constant, thus b + d =12’ + 18" = 30",
€=15"+15"=30", and d+b=18"+12"=30". The
ment is independent of the distance between the

Speed pulleys are employed in a variety of]
lag. €8, of which perhaps the most common is the

the,

£

€.

6. Figs. 117-119, Plate XIIL., are elevations of a
8 pulley; the fall is 1}’, and the diameters of the
pull are 1°.5”, 1'..24", and 1'..0". In this example the
ino Y 8 fixed on the end of a shaft @, one of the bear-
eloy of which is marked e, fig. 119. Fig. 117 is an end-
s 2tion of fig. 119 projected in the direction D. Fig. 118
E. Lend-elevation of fig. 119 projected in the direction
Pulles 0P half of this figure shows the inside of the
h&ler. the plate f having been removed; the bottom
lshOYVS the plate in position. The greater portion of]
811(.) 19 s in section, portion of the shaft is also in section
the mode of connection between the pulley and
ofthreeThe plate f is connected to the pulley by means
i 4, Screws g, one of which is shown in figs. 118, 119;
:© top half of fig. 118 are shown the two holes g, to
lﬁc{e' the screws g: this plate is provided with a boss A,
18 bored out to the same diameter as the shaft upon

1 rung loose. % is the boss of the pulley; the
Megy, Clion between the shaft and pulley is made by
Va.shs of a key let into this boss and the shaft; is o
g 1", Sxed to the shaft by means of a set-screw o, its
Prevent the pulley from working loose on the
Widt'h' The following are the remaining dimensions:—
thyg, of each speed 3"; boss % 43" diameter x 3y
f:ghi boss 4 4” diameter x 3" through ; diameter of the
7% 28" ; thickness of metal at f 1o at m %", and at
1% 5 diameter of set-screw o 4" diameter of set-screws g
) Vasher {3} diameter x 3 thick; key 4" square and 31"
’ e whole is of cast-iron except the shaft a, the
9 and o, and the washer {, which are of wrought-
’:’nd the key, which is of steel. The outer surface of

&

3
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Vexj, o8 is curved as shown at pg, the amount of con-
Ty 18 that stated in Art. 59, page 48.
to . aWing/of these figures should present no difficulty

atmt}-gh““dent, as there are no lines to be drawn other than
be dry t ones, circles, and arcs of circles ; and they should
’dezm % & scale of not less than 3.  In all cases the
Tathe, :’Wld work from thewritten dimensions when given,
di’nens han apply a scale to the figures, or copy off the
to all t;:’ns by means of instruments. This remark applies

® figures in this book, and generally in all cases,

%3&10’1 the Teeth of Wheels.—In chapter VIL +we
fory, €red gpur and bevel wheels, without respect to the
p°x’tlo he teeth ; we shall now proceed to state the pro-
et} S of the teeth of such wheels, and certain practical
the :ds of drawing them, leaving the constderation of]
Ady,, 0U8-curves used in their construction for our

ten
ne

ére Becessary for wheels, and in Arts. 48 and 49,
» We worked out an example of a pair of spur

an
Lg:lar piece of card-board, 13” x 74", upon one of its

wheels in outline; we will now complete the example for
the wheel A showing the teeth.

66. Before working out this example, we will give the
proportions of the several parts of the teeth. It is usual

Another set of proportions is obtained by dividing the
pitch into 15 equal parts, as shown in fig. 122, and mak-
ine T =5 G _7
ing T=2, B_l_g, w=1
proportions used by different makers, which come very
near to one or other of the above sets, 'The form of the
tooth (¢fy, fig. 120) is of considerable importance; there
are three chief forms in use; in the examples in this book
we shall use the cycloidal form of tooth.

67. In figs. 123, 124, Plate XIII,, is shown in eleva-
tion and plan the spur wheel of 24 teeth and §” pitch,
whose dimensions are given in Art. 49, page 42. We hav
substituted arcs of circles for the epicycloids and hypo-
cycloids which form the curved surfaces of the teeth, as
is usual in scale drawings; however, in making the wheels,
the form of the teeth should be obtained correctly, and
then approximations may be used for drawing purposes.
The approximations employed in this example are very
mear the true form.

Having drawn the centre lines ex, fy, the pitch circlel
SP, and the circles for the top and the bottom of the teeth,
divide the pitch circle into 24 equal parts; take one of]
the pitch points, as @, and mark on each sitle of it a dis-
tance ab=4W; from d as a centre with a radius db
(=the pitch + } W) describe the top of the tooth bb; and|
from c as a centre with a radius cb (=the pitch — § W)
describe the bottom of the tooth b’ (the points d and ¢
are the centres of the teeth on each side of «). Then bbb’
is one side of a tooth; by repeating the operation its other
side can be drawn, and in like manner the remaining
teeth of the wheel. The student will find it better first
to draw all the tops and then the bottoms of the teeth,
so that only one alteration of his drawing instrument will
be necessary. Fig. 123 is an elevation, and fig. 124 is a,
plan, of the wheel; the right-hand half of the plan is in
section, as made by a plane 8,P,, fig. 123, showing the
key in position; the other half of the plan is an ordinary
projection showing the teeth; the construction lines indi-
cate how each is obtained. The top of the tooth is some-
times termed the face, and sometimes the addendum, while
the bottom of the tooth is called the fank.

68. To facilitate the drawing of the teeth of wheels
formed by cycloidal curves, an instrument has been
designed by Professor Willis, by which arcs of circles are
substituted for the curves; the result gives a very near
pproximation to the true form. The instrument is called
by its inventor the Odontograph ; fig. 125, Plate XIV.,
is & drawing of it to a scale of §. For practical use it
may be cut out in card-board or sheet metal; the student
will be able to construct the instrument from the figure
d the following description :—Having provided a rectan-
Edges}
AB, take a point T about 2}” from B; on each side o

T set off distances of }”; divide each of these into 10
equal parts, and numiber them as shown; from T draw
'TC so that the angle BTC contains 75°. The tables are
to be copied from the figure; the top one contains the
centres for the flanks, and the bottom one those for the
faces of the teeth; the first column in each teble contaius!

, and S=1‘85' There are other|

=———

Work. In Art. 47, page 41, it is stated whyp list of certain wheels of from 13 to 150 teeth ; the whole

of the wheels are not given, because the crror in taking

(To be continued.)




