
J'e, 1879.] THE SCIEINTIFIC CAINAIDIAN.

leubo number of times per minute than S..
Y3 lreaa.n the number of speeds a greater amount

<>o V8iti cari be obtained; liowevor, it la not usual
Oerixlploy more than six speeds.
«'68. TI?e common quantity a is termed the fllu or
Ptj; if the diameter of the smallest pulley = b, tien the

1iýee of c = -b + 2a, and the diameter of d = c + 2a ;ht)let the diameter of b = 12", and a = 1k1', thon the
ciiarraeter of C-= 12"+ 3"1= 15"% and of d= 15" + 3lP.= 18".

Tii6 urm of the diameters of the two connectod
Piiheys are constant, thus b + d = 12" + 18" = 30',

+C0Z_1511+ î5i =30,7 and d+ b-=18" + 12" =30'. The
%allenent is independent of the distance hotween the

of See pulleys are employed in a variety of1 e8 of wliich perhaps the most cominon la the

64. Figs. 117-119, Plate XII., are elevations of a
'p' Pulley; the fail la 1f" and the diameters of the
pOO e '. Y5" 1'. k, and '." In this example the

Piey fixed on the end of a shaft a, one of the bear-
Of which is marked e, fig. 119. Fig. 117 la an end-

~lat of 11Ofig 19 proj ected hn the direction iD. Fig" 118
erc-eei aio of fig. 119 projected in the direction

the top) haîf of tis figure shows the inside of the
Puly >th, Plate f having been removed; the bottoni

119 8hve the plate hn position. The greater portion of
1&0g. lu ' section, portion of the shaft is also in section

&z ",the mode of connection between the pulley and
? .tiThe Plate f is connected to the pulley by means

?Î ;6screws g, one of which, la shown in flou. 118,I 19;n h top half of fig. 118 are shown the two holes gl, to
1 ie the screws g: this plate la provided with a boss Àé,'Wt,Co i8 bored out to the same diameter as the shaft upon

'hich 't runs loose. k la the boss of the l)ulley; the
t't'>iOn between the shaft and pulley is inade by
keeQ16 Of a key lot into this boss and the shaft; 1lis c.

fed to the shaft by means of a set-screw o, its
ltO prevent the pulley from working loose on the

W- 'it Tii0 following are the remaining dimensions:
th ~~Of eaci speed 3" ; boss k 4-5" diameter x 3'

Zh; bos 4" diameter x< 3" througli; diameter of the
% p.1- ») T6 2 k"; thickness of metal atf 7" at m 5 " and at

r of set-screw o f"; diameter of set-screws g
r1'her 131k"diameter x f' thick; key k" square and 3'

T0 whole is of cast-iron excopt the shaft a, t e
'rorl' g and o, and the washer 1, which are of wrougbt-

th Od the key, which is of steel. The outer sur-face of
Pe"di curved as shown at pq, the amount of con-

to td"aWing'of those figures should presont no difficulty
91>Q 'FtJid5 l a as there are no linos te ho draw-n other than

e o0s, circles, and arcs of circles; and they shouid
e"if4 to a scale of not less than Inl ail cases the
1%th 8hOW<1l workfrom the written dinszions when give; ,~te hnapply a scale to the figures, or copy off the

to ru 101b en of instruments. This rernark appi ies
th6 fgl. e in this book, aid generally in ail cases.
On the Teeth of Wheels.-In chapter VII. .wYe

f04eýred s1Pur and bev-el whleeIs, wîvthout respect to tie
ofthe teeti; we shail now procoed to state tie pro-

OI~o he teeth of such whecls, and certain practicid
tIh'wof drawiing thoîn, lcaving tlîe consideration of

ar'ious* curvos used in their construction foi' our
Ce'ed Work. lu Art. 47, page 41, it la stated 1hî

42 Ilecessay for wheels, anld ini Arts. 48 and 49
Wee worked ont an exkaniple of a pair of spur

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

66. Before worldng out this example, we will give the
proportions of the several pairts of the teeth. It i.s ulaual

Another set of proportions is obtained by dlividing the
pitch into 15 equal parts, as shown in fig. 122, and mak-
*ng T-5 i, B = Li W- =L and S = ý. There are other-f5 lb 15 1
proportions used by different makers, which corne very

ear to one or other of the above sets. The forrnz of the
tooth (efg, fig. 120> is of considerable importance; there
are three chief forms in use; in the examples ini 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 Î' pitch,
whose dimensions are given in Art. 49, page 42. We have
substituted arcs of circles for the ep)icycloids and hypo-
cydloids which formi the curved surfaces of the tecth, as
is usual in scale drawings; however, in making the wheels,
the formn of the teeth should be obtained correctly, and
thon approximations may be used for drawing purposes.
The approximations employed hn this example are very
near the true form.

Ilaving drawn the centre linos ex, fy, the pitch circle
SP, and the circles for the top and the bottom of the toeth,
divide the pitch circle into 24 eqqal parts; take one othe pitch points, as a, and mark on each sile of it a dis-
tance ab = J- W; from, d as a centre with a radius db
( = the pitch + J W) describe the top of the toothi bb; and
frorn c as a centre with a radius cb ( = the piteli - J W)
describe the bottorn of the tooth bb! (the pohnts d a.nd c
are the centres of the teeth on each side of a). Mien bbb'
is one side of a tooth; by repeating the operation its other
side can be drawn, and hn like manner the remaining
teeth'of the wheel. The student will find it better first
to draw ail the tops and then the bottoms of the teeth,
so that only one alteration of lis drawing instrument willi
be necessary. Fig. 123 is an elevation, and fi.124 is a
plan, of the wheel; the righit-hand half of the plan is hn
section, as made by a plane SIPI, fig. 123, showing the
key hn position; the other haîf of the plan is an ordinary
projection rhowing the teeth; the construction lies indi-
cate how each is ohtained. The top of the tooth la sorne-times terined the face, and sometimes the addendum, while

le bottoma of the tooth is called the flank.
68. To facilitate the drawing of the teeth of wheels,

formed by cycloidal curves, an instrument lias been
designed by iProfessor Willis, by wliich ares of circles are
substituted for the curves; the resuit gives a very near
approximation to the true form. The instrument is called
by its inventor the Odontograpk; fig. 125, Plate XIV.,
is a drawing of it to a scale of J. For practical use it
may be cut out in card-board or sheet metal; the student
-will ho able to construct tlie instrument from. tlie figure
and the following description :-Iaving provided a rectan-
gular piece of card-board, 13'? x, 7k", upon one of its edges,
asAB, take a point T about 2k" from. B; on oach side of~

T set off distances of k"; divide each of these into 10
equai parts, and nunibor them as sihown; from T draw
C so that the angle BTC contains 75'. The tables are

to be copied from the figure; tlie top one contains tlie
centres for the fianks, and the bottom. one those, for the~
faces of the teeth; tlie first column hn oaci table contains

list of certain wheels of from 1-3 to 150 teeti; the whole
f the wheels are not given, becauso the error in taking

(To be contitued.)


