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arûPIes in the designing of machines tbat have been in actual
usý' il aus work8hops, giving one or more illustrations of
eh.

it Tai the general, if flot universal, type af ail ont factories;
Qlftrat be understood that we may divide their works into

1 eisof machines. The required power to move them is ob-
tl'uedfbrm the pressure af steam in a closed boiler, or from the

ýceOf water acting on the paddles of a wheel. This wheel, or
lni the Case of steain power the engrine, constitues the first ma-
Chine ; and in many cases the next step is to apply il to turn a
h"lY fly*wheel, whose use is to render the motion as uniformn as
PQSagible through ils ownsmomentum. The motion so obtained
18 then carried an, by means of belting and lengths of shafting,
lied ta ail the different floors of the building ; and thbn ap-

Me othe lust series oi machines, those that do the actual use.
RUWork.

.TO Proceed now more into details, it may be noticed that there
1Placed on the main shaiting over mach machine, or more ac-

CUrately speaking, directly useful machine, a. rather plain and
'n'811l whmel ; which 1.8 connmcted by means of a beit or strap
*itli. another, very similar to il, but forniing a part of the. ma-
ChIÉ itaeif. Thus ail the. intricate motions af t he various parts
af the latter are merely s resolnlian or transference of the first
5BKflple uniform, circular motion, througb the aid af a large num-
b er, of devices. 

,The firat inconvenience liaI might appear ta a novice to be
C"sed by this arrange ment, is that whule ail would be very well
" long as every machine in lhe factory was at work at thesan

sueSpposing it happened as must oflen be the case, that
Oe'Vrai were flot requirmd to b. in use, would it ual tien be very
Ufiadesirable ta, have suci continue in motion, wearing theasselves
Ont Ou notfiing ; not ta mention the losa ai power, tie increasedi
rPaCe required, or the danger of the workmmn ? This difficulty,

however, it in almoat nmedlpss ta mention, bas long been gaI nid
Ofby a very simle device, so common that il must surely be

fanaijat ta every one Ihat takes any interest in machinery; as it
leade ta a furtier part of the suuj ecet though, we will take il for
Our firsî example.

Ti. upper whmel on tie main shaft is made af increasmd width
(loinetimes continuons beîween the points of support) 80 as ta

aOwof tie strap maving sideways along it for a short distance.
11elo'w are placed twa wheels, side by side, almost Iouching
B"fllar in foras ta the upper one, but ai a width only a very litîle
Peater tian tiat of the strap itself. The iner ai these wieels
la keYed firmly ta ils aile, which turns with il and drives thé
Whal11e machine ; the outer one turns rouud booa. on its axle, and
do8 8 flot transmit its motion ta anything. It wiîî thus b. seen
thlt any machine provided with this device msy be stapped or

lu1 motion wiîbout affecting lie others, by simply shifting
the, driving strap from one ta the other.

'Ve naW conie to wiat appears ta be a second objection ; the
aiýo avoiding which are I tbink nat so gmnerally knoe. n.

What is lien ta prevent the strap from slipping 'sideways an 1he
SUloati surface ai the. wimels, moving froua onie ta the other, or
!a'Mig off altogether ; and mighit ual such an occurrence do in-
jur!y la a workinan standing by, or cause great inconvenience
!hroulgh the accidentai stopping or starting of the machinery at
limproper timest appear ta b. very natural questions. A round
band rtng ina groove on the surface ai the wheels is some-
tln1e81ased toavoid tiese objections, but il cannot be shifted
S'd'waYs witiout difficulty, and were a very strong and thick

badrequir.d. toco deep a groove would have ta be made. The
Ithod thal answers best, and is at the saine time iound just as

aéf an ly otier, is rmadily. explained in the following way.
.ÂnY Portion ai a driving strap coming in contact with a wieel

'8 heid tight in wliaîever position it may happen ta be in when
teContact commences, and retained in that position dnring

the, 'hale lime itlai bein g carried round, aand untl it leaves the
'*heeî OU the opposite side. Tins if lie atrap happons ta be de.
Rece. a litth, ta lie rigbt an Ihe advanciug side, it will b. 50

C@tried round the wheand work ils way along it in that direc.
t'on " long as the defiection lasîs. This fact is taken advantage

f eli te strap is ta be shifted ; but its more important u is

6 8 aPPOs. lhe wheel become conical in shape, as shewn in the

t 9 *Teparlaif the trap at A would accommodate itself ta
ituulit gsurface under il ; aud. the stiffnu of tie material
I"fWaQid in conisequence îirow the lower portion into the-

Cýrve fora shewn, the part at B an the advancing side being
nea<> t<> the larger end or base oi the cane than that at A. Now

tb ro ai every point being parallel ta the base, the paîh ai8 oo eaong the dotled line ; and the strap would con-
tiieWorking ila way alang the canle till it eitber became too

tigilly stilched, and was taril iii toa, or feil off lie larger end.
Suppose again though, Ihat a second canle ai the samne size were
placed au the saine aile, slaping in the. other direction, witb the
two bases touchiîig esch other ; what must then iollow is tiat
the strap wonld take up a fixed position immediately over lie
junctian ai the two canes. This is wiat is actually done -in
practice, the slop ai the canes being very sligit, aud 1h.
obviausly objectionable ridge given ta the whmml is shewn in the
figure considerably exaggzerated ta make it mare clear.

To take a iurther example in the application of this principle
il may b. observed froin the afiove, that while il is neceasary ta
keep tie advaucin« aide ai a drivîng bell in lie same plane as
the wheel, il is ai little consequence whether the retrealing side
b. deflected off ta lie right or kit, or ual. The device shmwn in
the following figure will in consequence b. faund perfectly prac-
ticabie so long as the motion is in one direction only, thaI
shewn by the arraws, sud a considerable distance be 1.11 be-
tween the wieels.

The wheels are placed an axies nat parallel ta one another, 50
that lie motion 1.8, as it were, carried round a corner. They need
not be at rigit angles ; but must in any case be 50, arranged that
the part E, of 1he upper ane is in the samne plane as lie lower
one and also liaI lb e part C ai the lower, which bas a slight
projection la the front awing ta the size ai the wheel ilseli, is in
the samne piaçe as the upper wieel, Il is quite evident liaI if
th. motion was reveraed lie slrap would be at once ceut off, in
spite ai any slightly rounded foras lie faces ai th. wieels migil
bave received.

Before leaving this portion ai aur'* subj ect, a few words on the
strengli require< in 1h. bell or strap 'whici is ta wokawel
seem needini. akawel

Il can be proved mathemnalically, an investigation mbt which
it 1.8 nal necesary for us ta enter, that the pull in Iba. on lie
strap, that is on eaci return ai il, when il is moving aI lie unit
rate ai spmed ai one foot pet minute, is equal ta the number ai
iool.pounds ai farce transerrmd by il in the saine lime. Ând
furtier, tiat lie pull decreases direclly as lie velocity increases.
Thus, if we have ta convey by a strap, from one wieel ta an-
atier, a power ai 162,000 foot.pounds pet minute, and lie stra;'
1.8 required ta maire aI the rate ai one foot pet minute, il would
have lo be made capable ai witistauding a pul ai 162,000 lbs.
But supposing we increase Ihis impractiealy slow velocity ta
one oi 600 feet pet minute, or 10 imet pet second, tien lie strap
will have ta withutand a pull ai only 1 ô 80 or 270 Ibs.

Tierefore, calling P the pull, V the velacity, and W tie work
doue, we may state the formula :

p x V=~W
Car. being taken in working wili il ta, employ lie samne sel af

units throughout.
Tins la take anoîher example, suppose a farce oi five hors.

pwer is ta, be carried over a strap moving aI lhe rate ai 6000
tee pet minute :
5 H. P. = 5 x 33,000 =165,000 foot pounds pet minute,

therefore P =16 5O 0 O 27J lbs.
111.8 interesting ta nal., liaI iollowing luis principle, Ibrougi

lie aid ai high velocities the aid ieavy leatier bauds have in
some worksiops beeh replaced by siendier wite tapes; and Ihat
in one instance, lie power ta work a crane, capable ai lifting a
weight ai 25 tans, has been carrimd over a cotton tope but # ai
an inch in dianieter, aud weighing only li oz. ta lie foot.

CAMS.

About the simplest foras ai cami iu use is the eccentric circle.
An analysis of lie motion prodnced by it, which is flot uuifotm,
would nol ha uninteresting ; b'ut as this forua is so frequenly
met witi in conutection witi lie suid. valves ai steam engines,
it will be well la omit mxamining il furtier, and procmed at once
la the more complicaled kindas ai cams.

Tbe one we shahl first consider is merely a modified forin ai lie
mccenlric circle,. giving an intermittent motion, sud used same-
limes in cannectian wiîh tbe slide valves ai stesas engines in
which the expansion system bas been adopled.

Beteit of ail connecting gear, wiich, tinugi ai course a
necessity, we inay leave ont ai sight in considering lie motion
praduced by the machine ilself, i takes Ihe forua siewn in lhe
s.ccampanying figure. The tie-angular piece P, Iuruing about C
as a centre, sud working withiu the rectangular opening, 1.8 lie
altered form ai lie ecceutric circle. P is described by drawinga,
circular arc about eaci aide ai an equilateral triangle, with ilhe
opposite. angle as centre. Tins C B ie part ai a circle iaving A
as ils centre, and À B sud A C lie rame with C aud B as
centres.


