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the distance between theni. One important advantage of
the pulley and band arrangement is,. that if, through acci-
dont or otherwise, any sudden strain is thrown on, which
might cause breaage ini wheoiwork, tho band will slip on
the puiiey; by adjusting tho band any required degree of
tension may be obtained.

55. The band or other connecting piece between the
puileys is, made of various materials and of two principal
formsa-flat and round. As the fiat band (boit or strap>
is the one chiefly used, we shall confine our examples to
this form. The maternai comimoniy used is leather, as it
possesses several important qualities suitabie for the pur-
pose ; there are, however, severai composite materials
used for the purpose.

1 6. In figs. 109, 110, SI, S. reprosent two parailel
s3hqfts, of -which S, is tho driver; they are to be con-
nected, by pulieys and belt, se that for every revolution cf
SI, S2 shail aise make a revelution, and the direction in
which, they turn shail be the sanie, as shown by the
arrows in fig. 109. The diameters of the pulleys on S
and S2 Will therefore be equal, as would be the case U
they were toothed wheels. The amount of boit surfacE
in contact with the pulley on S, is equai te ùza, and thal
on S 2 te bb; and as the pulleys are of the sanie diametez
aa = Mb.

This is termed the open bdt arrangement.

Fig .

Fig. 112.
57. If thie shafts anre rquired to turn in opposiîe
dietions the boit is 070888(, as shown ini fige. 111.

.12: not only is a differenoe produced in the direction

f the motion of the shafts, but aise a greater amount of
ilt surface is brouglit into contact with the pu]leys than

ini tue open boit, as shown at «a, bb, fig. 111. The beit,
inpassing froni a to b, turne tlirough two right angles ;

atc, where the two portions of the boit, «b, ab, cross,
they are at right angles to the position in which they
leave the pulley s at aa, bb.

58. in the two exampies shown in figs. 109-112 the
puillys are of equal diamneter, therefore the number of
,ievoýlitionis of eachi pair of shafts 'wil be the sanie; but
by varying the diameters of the pulleys in the sanie man-
ner as ini a pair of toothedi wheels, wo can givo any ratio
of numnber of revolutions to the two shafts within certain
limits ; for examile, if the 1>ulley onl SI= 24" diameter,
and that on S,= 8" diameter, thon S2 Will make threel
revolutigns to one of SI

When a very great difference in the number of rr
volutions cf two shm5u
is required, one, V0
or more intermedi9

- -...... shafts and pulieys ii
LS be empoyed.

59. Pulleys are 90
-- . / erally curved onW

j outer surface,' as at P2q
S fig. 119, Plate
I wbich tends te o
I the belt on the Pul'y*

C f e The greatest dia'fO~
"" of the pulley islu

middle, cf its breadq
i pq ; and as the to

I \ denoyeof the mo(-VLllO
I \ boit is te rise te h

highest part c "
puliey, the bet
thereby kept celt

-.. .- on the pulley ;

convexity = V' per f0
cf the breadth cf

a i~c puhley.
Fig. 113. Fig. 114. 60. The twe

rangements shewn in fige. 109-112 are often coni
and employed as a reversing motion, whichL iflrut~
in figs. 113, 114, whiere 81, S. are two shafts, F, b
the driver and S2 the fdllower; a, b, c are three pulOY5,
the shaft S2; a and c are keyed te the shaft, but
loose upon it, s0 that it may turn without turning t
shaft; d1 is a pulley keyed te the shaft SI. Two ,e
are used, au open one e and a crossed one J, and theY
se arrangedi that one cf theni is always upon the
puiiey. In the position shown in fig. 11f3 theO
beit is on the fast pulley a, and the crossed one 011
icose pulley b, se that S. turns in the same d*r C
as SI; if uow the two beits are miovad s0 that e is e
the pulley b, and f uponi the pulley c, thon S2 Wil

in the opposite direction te S,. By this meaus a
tig m)otioni is obtained for the shaft Si. It is enqlO
in planmgc machines, screw-cutting lathes, &c.

Cl. By using a fast and a loose pulley on the shdt
and a single bel t, the shaft may be stopped and startW
pleasure; this is termed the fast and loose pulley a
ment.

62. Cone or Speed Pulieys are empioyed whel'
limited change ini the rate cf motion (nuinbor cf reolO
tiens per minute) cf two shafts ha required. Figa. i
116, Plate XII., represeut an arrangement cf spee pui1
SI aud S2 are the two shafts, on each cf wb'eh a"O
speed pulicys A and B respectively. Eacli pulieY1
made up cf three pulleys or speeds, b, c, (1, cf
(liameters, increasing in radii by a common quantt
The pulleys are arrangedi as shown in the figures, 0
the smallest speed cf the set on A is counected with i
largest cf the set on B; and as the diameters b c d of
pulleys A and B are equal, the length cf thebe
c~ostant for each cf the threo positions in which it
Le placed when connectig the speeds b--d, c--o,
ILet A- be the driver, then when the boit is Il'
po.sition shown (on b ),SI rotates a greater 1l~

cf tinies in a given tie (a minute) than S2;
the beit is on c--c, S, and S. rotate the saie 1ea
of times per minute; and when the boit is on d-b 00
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