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vision that the action of ball bearngs is to reverse the
direction of friction, inasmiuch as the uipper surfaces of
the hialls travel ini a reverse direction to their iower.
This mnakes the question appear somiewhiat miore coin.-

plicated. and inasintuch as it is found tliat on this latter
point there is a différence of opinion, both iu theory and
practice, by Il experts," the wvriter puts lus question,
%vhichi niighit otlîcrwise appear trivial.

lu exainining furtiier, let A, Fig. 2, represent tlie
luh of pedal, 13 the pedal spindle, C, D ami E somle of
the halls of the hearing ; tlîe dlirection of miotimni of the
driving pedal as coIiiJared wvitl tîte driven spindle is
represented, as hefore shown, by the arrov 1I. The
question is in revolving the pedal A4 in direction (%vith
reference to spindle B) as indicated by arrowv F, or
left haud, iii what direction ivili the friction prodîîced
tend to revolve the spindle B, so tlîat %ve nîay knowv
whether a riglit or left.hand thread should be provided
in suich instances îw'len they occur in mechanical dc-
sign ?

In the ideal bail bearing there wvouid be next to no
friction at ail, the halls hiaving a truc rolling motion
against surfaces uninîpressable, or so tempered as to
have, wvhen inipressed, a perfect recoil ; the main cie-
ment of friction we nced to consider is that occasioned
by the covering of Uic halls or their paths wvith a mix-
ture of dtist and dried oul, îvhich nia' lie continued tili
the halls refuse to revolve and the friction becoines
i ntenrse.

Takiiiehe uppernîost ball, C, Fi-M. 2-W)iC' Wvheh
it is carried to the highiest point, receives practically
most of the pressure-in the id2al state all the force
due fromi the pressure of the foot on thc pedal iih
practically pass in the directioa of the line of force
indicated by arrow G straiglit to the central point,
wherc it wili be rnost efficient in tlîe propelling of the
machine, no force being conisttned to comipel the
balls to revolve ; but cover the bahîs or their patlîs
îvith a non.elastic yielding substance, and it wvill pile
up against the halls to obstruct their progress, as repre-
sentcd by darkenecl portions in Uic paths of bail C ;
force is thien called into effect to cause the halls to
revolve, and this force must lie in a direction opposed
to tie obstacles. One obstacle is shown betwecn the
bail and its case, thie other between the bail and its
spindle, botli having the same cffect, naniely, obstructing
the frictionless turning of tlie case A round its spindle
B. The upper obstruction betent the bail C and its
case À tends to carry the bail C round with the case, and
the lowcr obstruction between the ball C and its spindle
B tends to carry the spiindle round with the bail in
direction in(licated b3' arrowv F. It is evident, therefore,
that thelIiieof direction of thenmain propelling force lias
to assume a position soniewhiat as indicated by arrow H
to supply tie' power necessary to overcome the friction
of the bearing. In an extremie case of friction, the

wvhole propclling force %vould assumle a direction as in-
dicatcd by arrowv Y, none being eniployed to propel the
machine as at G ; but ail being eînployed iii a direction
tending to turn the spindie B ini direction of arrovF
or left lîand. Therefore, iu a bicycle, the pedal spindle
fitted with a left-lîand tlîread sliould be on the riglit-
hand side of machine, and also, it appears, there can be
no différence iu this respect between bail bearings or
others. The wvriter wvould be pleased if any one difler-
ing froin lmi would give ariothier solution for thîis
problcmi.
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(Conclu ded.)
Sitîce wvriting tic paper froin wvhicli the foregoing

abstracts have been conipiled, experience lias suggestcd
a few changes..

Regarding the wvorking of the systern whichi 1 have
just described, let me say tixat wvhile at first it proved
generaily satisfactory, 1 soon found that owving to its
being so comiplicated, it required nîuicl more attention
than I liad anticipated. Especially wvas this the case
with the dynamo brushies. As the speed wvas almiost
constantly changing, I soon fouind sorne kind of an
autonatic arrangement to move the brushes would be
required. This necessity added to the complications
and turned tlîe course of niy experinierits in another
direction If you emiploy a sufficiently strong wvheel to
allow of a brake being used to check the speed wvhen-
ever the velocity attempts to risc above thiat required,
a centrifugai bail reguiator can be arranged to auto.
mnat icalhy apply the brake and keep the speed froni

becoining ahnornîal, in the followving miner: - I figure
3 let S represent a slîaft to %vhich thie dynamîo is belted,
anI upon wvlich a pulley P is keyed for recciving a
frictional brake B, and to, the swvinging end of the brake
let there be attaclied a rope R, passing over a loose
pulîey P2 and liaving its other end fastenced to a snil
pulley, made fast to one side of a larger loose ptilhey P3,
on the shaft S. Let tlîe side of pulley P>3, whicli is
opposite the small attaclîed pulley, he liollowved out in
such a way as to forîîî a projecting rim or flange froîn
that side of its peripliery. On tlîe sanie shaft S, and
opposite the concave side of loose puliey P3, place a tighit
pulley P4 (wvhiclî is represented lîcre reinoved froni P3 in
order to show tîxe mechanism), with tvo centrifugai
frictionai hallIs B2, so arrangcd that whenever thc
velocity of the shaft S hegins to rise ahove tlîat required,
tliese frictional halls B12 grip thte inside of the
periphcry of P3, and turn the loose pulley P.
NVhcen P3 turns it pulls on rope R, wvhicli in
turn applies the brake B, and checks the specd.
At the saine time, the centrifugal halls B2 release the
loose pulley P3, wvhichl ets off the brake B. I 1,ave
seen this systeni in operation, and beieve it to, le the


