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84. The general problemin , given the throw of the
e'ýe1trie and the diaineter of the shaft upon which it ks
to be fixed, te, make a drawing of the arrangement. I

~1t X., figs. 143 te 145, we have worked eutth
'88i1nPe) of which the dimensions are given hi Art.
82, Page '62. Fig. 143 ks a front-elevation, fig. 144 is a

Paand fig. 145 ks an end-elevation; they are drawu te
"ealse of 1. Fig. 146 shows a portion of the sheave and
the strap with the oil-oiup hn section ; fig. 147ki a plan of

Sllarae; scale for botb.h Figs. 1.48 te 1.56, Plate
are portions of the figures shown hn Plate XX.
te a scale of i.

8.The drawhng of the figures hn Plates XX. rand
ks as follows :-Draw the centre hues ay, a'y', bz,

c"; let C be the centre of the shaft; frein C as a centre
s.h radius oCB (one biaif the throw), describe a circle

1B.,whieh is the çiath of the centre of the sheave;
thlough B diraw the UnÉe dw, this will be the* centre Uine
of the sheave a-ad the strap. From C and B ae* centres

:b the circles for the shaft, &c. ; and frora the *di-
'ý1e1UZiIns given, and from the construction lines showu,
Proceed te draw the figures. The only special pohnts te

Zi 10tj<ced are the itersections of the oil-cup with the
e'8,cf the* feathors U with the boss V and with the

8týap, and of the bose vith -the strap. These points we
ýp! "()«w refer te.

ne~ intersection of the oil-cup with the strap would
be a e of the intersection of two cylinders whose axes

~ Ariglit angles, but net in the same plane, as shiown
Sfige. 143, 146, and 148, but the angl> ome yh

tWo c-ylindrical surfaces, as seen hn those figures, ks tilled-
11P~'ith a curved si.rface, and therefore there is nlie 
Of illtersection te ho seen hn fig. 150. If the filling-up
1Were ornitted, the' dotted, Une 0' 1'2' 3', fig. 150, would
'éPresenit a portion of the iuterýStion.of the two cylin-

4e-On the right of fig. 150 ks shown, by a detted lueo to 6y one-half ef the juncion of the curved surface, at
the 'bottera of the oil-cup, with the strap; but there, i
740 hiue produced, as it ks net an intersection, because the

t* mrfaces blend hnte eue. Hewever, we require the
46te find the intersection of the curved surface with

the face of the straip, as shown at 2h'4, fig. J4S; -the outer
eiele of the Ètrap dees net pass ever the surface of the
Ciii) between 2 and 4, fig. 148, but'-teruminates at these
NUi'ts, and then takes the curved ferra as shown. The
liOS y la Joiued te the strap by a surface sinilar te the

01l' JMa described ; the feathers L, UJ, are alse connected
to thb boss and the strap by curved surfaces, and therefore,

fD the sanie reasen as before, theýre is ne line te be seen ;
S doted ln0 o the boss ini fig. 148 rel)resents the

J'inetien cf the two surfaces.

th86. We have shown hn Plate XXII, figs. 157 te 1Ç,
6 Ol.cup and a portion cf the strap drawn fuil size; the

eui''ved surface which cenneets the twe ks net cf uniform
¾508-section between 0-6, 0-6'> figs. 157, 158, but
CII.igee from. the form shown at 6' VI' te that at 00>. r4
jk 158 the beundary lines cf the curved connecting
eM'~ace are 06'VJi'0'0; the plans cf 06', 0'VI', are the
eirclea 06, OVI, respeotively. Fig. 160 is a projection
of the eurved surface 0'VI0, where it meets the cup, and

"('where it meets the strap ; the latter is cut by the
55of the strap l'm', n'o', hn the points b', c>; an eleva-
tor f this intersection ks shewu at b'hb'c', fig. 158; the
e"11 k net quite correct, but it ks a good approximation.
'o aram thle curve correctly would require a better know-

leýdge of eurved surfaces than we eau assume the student
1't Pent possesses. If the cross-section of the curved sur-
IL "G ea uniforin, b'h>c' weuld be obtained by a construe-

tion siniilar to th.at used, to obt>a ab, fig. 137, Plate
XVIII.

87. The drawing of the eccentric-rod requires no
special instructions, the forked end is shown in fias. 153
to 155. Fig. 153 is a plan, fig. 152 is an elevation, and
fiY. 155 ks a cross-section, made by the plane SP, of the
ehamnfered portion Il between the fork and the cylindri-
cal part K. Fig. 156 is a section of the pin X showingZ
the split-pin Y.

88. Cams.-TIie motion resulting froin the- two ar-
ra-ngeicuits just con8idercd is of a certain flxed 1~n;
that is to say, ail cranks and ordinary eccccntrics proditce
the saie *kind Of irregular rectilinear motion, ivhicli
motion canxiot be altered, except in the case of 87; -î
cecentrios. By the lisé of cais we can obtain any kind(
of rcctilinear motion we choose, eithe1 e.,na or ieI.
Tlicy are gelnerally miade in the fori of Wror i-îo es

fg.161 to 166, Plate XXIII., represent three common
forins of cams. Fig. 161 shows one revolution of a spiral,
which is used ae a base for the cams shewn in the remain-
ing figures. Its construction ks as follows :-Pescribe
concentric circles of radii C0, 012 (3"and 6', respectively);
divide the distance 0-12 into any cenvenient number of
equal parts divisible by 4, say 12 ; and dividè the cir-
eumference of the outer circle into the saine number of
equal parts; from these points draw radii; make .one of,
them equal to 012, and eaeh of the others irisucessi
less than the preceding by 1~ ef 0-12, the last one, C'
being in the same radius as 012.

Through the extremities I, II, III, &., of thesof
nidii draw the curve; this is the required spiral. If
uow the spiral is centred. upon 0 and. mawle te, rotate,
having its curved surface in contact with a sliding pife
at 0, wh.ich ks free to meve lin a direction 01 2, then for
equal ares described by the spiral, the sliding piece will
inove -through oqual spaces; .for example, if the
spiral turns through an angle 2012 (2 of a revolu-
tion) the sliding piece will inove frem 0 to 2 (Il of
0-12), and se on for eaeh fraction of a revolutien. The
motion of the sliding rpieoe is therefore uniforin.

89. The form of cam. described above can only be
used for motion in ene direction; but by using tho one
shown in fig. 162 wo ean obtain an alternate motion,
which ks also uniforrn. The cam in this example consists
of two equal and similar halves, the distance between the
two circles being divideil into 6 equal parts instead of 12,
while the ciroiumferenc-3 k divided ite the saine number
as iu fia,. 161 ; this kq usually ealled the h1eart-8hapexl
caun. Fig. 163 ks a Sm.a for producing a regular motion,,
but the time oýccupîed for the forward and backward
motion is not the saine, one being perforined in 5~ and
the other hn '7 of a revoluttion. Figs. 161 te 163 zze
dirawNn týo a seule of 11w, figs. 164 te, 166 te a seule of

90. -The cains hn figs. 161 te 163 are suipposed te, act
,,pounwtkefltical points, which in pmati'ce k1 impossible,
we have therefore te assign some size to the point actcd
uipon by the cam; 0e illustrate this we will takre a prae.
tical example and work it eut. Lèt it be rcqired te give
te a relier A, 2' diameter, attachcd te a sliding piece, and
capable of moving hn the direction SP, a regular alternate
reetilinear motion of 6", the distance frei' the centre of
the cami te the centre of the relier, wlien at its greatest
distance from C, te be 1 2'. Draw the centre lines ay,
SP; fromn C a-, a centre with a radiusa of 12', describe a
circle cuttig SP hn A'; frein A' alongy SP towards C set
off A'A = 6", the cxtent of the motion; and frei 0 as a
centre with ajadius CA' describe a circle; divide its

( To be conti iied.)
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