
If) ii \\ us I )! \i Mill \|-m'

and luMu-c a .-..Mm,, .11 ii..rm,,l /'( :.i ih,.,. |m.iiu ,,( i-..iitact and
tl.i. nnrmal uill |,a>s tlu.m.J, tl„. ,,„d, i„mmI < 11;,,^ f'i- and
/ / liiltill the iH-.is,;,r\ .-..iiditi-iK i,,r tlu- vhapos ,,| ^-ear tfctli
.MdiMitlv tl,.. |.,,im. ,,|- o.iita.i ,.| tlu'M- tu.. rnrvc. !ir al.m^
/(, Miicc hnili i-irvt-, arf doci ••(! Mimillaii. mh.Iv l.y a |M.iiit
vvliK-Ii alvva\.< rcinaiiis ,,,, tlu- cir. !. /•( ^hut i|u,,. nirN,- arc
first 111 i-oiitact at /' and tli.ii a.^jaiii at ( , wlun /'. ,. and /
ciMiu-ide, it K cxidfiit tliai dnriii- tlir m.iii.ni irMin /' 1,, ( the
ciirvc /', ,li|,s Mil ilii- inrvc /'/ ilir,,ii^li the di-taiicc f'f - f'c
V,v\nw C till. |„.,u-il at /' vv.,iil,! MMi|.Iv d.^rihi. tlir saiiir niivos
>>\ i-r a^^aiii, (nily \v\ i-r^fd.

\'<< ttirtliiM- cxti'iul tlu'-i. ,ni\is, uc place a M^oiid pcnril
at /". uliicli will drau ilu- .nrv.-. I"- and {"It in the >.anu- way
a- liefnre. tlu'^e itir- (•> liavin- tin saitir |)rii|.ertifs a>. /V and /'/".

llie am. .tint ,.f slippin- m this ,asf hiini; /•'-
l'>li, .-.nd the

pmiit-; of eniitact always l\in- .mi tlu- ei-'ile (7".
.\nw i.iin the iw.i <'in\cs i .riiicij . ,n .v-. that is. i.nn -/" \,,

/v. as sli,,wn at /'.,;7','. and ilini tlu- iw.. eurv.-s ,.n /",/). as
shown at f'llij','. and vm- iiavc a pair ..t eiirves uhieh udl re-
main 111 e..ntaet In .nt /' t.. /',. whieli alwavs have a p^int of
contact on the curve /'(/", and whuli alwavs have a cmmon
norma] at their p.Miit ..| contact passin- throivli C 'I"he rela-
IM,. am.,mit ..i" sji,, ,„.,:; is /'/V,,/',' l'r,^'l\'. 1 1, now. we cut
oiil t\\.. pieces ot \\i od. ,ine iia\ ill',' its sific sliain'.! like the curve
/'./',' and piMiied at ./. whiU- tJu. ,,tlier is sh,-,p,.d |jke I'ff','
"id piv..ted at H: then ti.,ni what has Keen said, the former mav
Ih used t.) drive the latter, and the nioti..n will he the sn,u- a's

that produced '.v ilir r.illini^r ,,f the iw,. pitch circles t..i;ether,
lunci' ;hes,. .hapi w i!! l^' the pr.iper ..nes f, ,r the f^n,filrs
"' ^car teet'i.

.'I'Ih' curve- /', f' !'\:^ and /"/(. wlrcli are produced l,v the
'"11"'.^ 'I "c circK !ti-i'l. ..r ..utsidi' of au..ther are called
^xlohhil cni\es the t\\.. I\- and /"/; heui- ,kn. .\v n ;is hvno-
lycl.iids. sine, Miev are lornu'd l.y tlu' di-sei il.iuL: circU' r..ilin!.j

inside ihe pit ;i circle. wlnU' the tw,. cinnes /'/ .and /"- are
k'l.-N' n as epic>cloidal cur\es. in this ease 1\ ini; ouside the pitch
circles, dears ha'in-; thest^ curves as the pr. ililes of the teeth
arc said to ha\e cycloid:;] teeth I sometimes errotu(.uslv called
ejiu-ycloidal teeth), ri form which is in very cmnion use. So
far we liave only drawn ..ne side of tlie t.'.oth. hut it will he
evident tliat t]ie other sji^. j,, simply obtained hy inakintr a frac-
iii.U of the curve PrP\ on a piece of tracing,' efoth, with -eiitre
.-/ also niarked: tlieii hy turninq- the tracins^- ..ver and hrm^iiit;
the point ./ to the .>ri.!,nnal centre ./. tlie .ither sidj. ,,f tlu- tooth
on the wheel cc;^ may he pricked throu-h with a needle. The
same nietliod is employed f,,r tlie teetlt on wlieel fch.

Xothintj has so fai heei- said of tlie si/os of the <lescril)inL;
cncles. and. indeed, it is evidetit that anv size (.f descrihinir circle.
so lon^ as It is sonu'what smaller than tlie pitch circle, mav he


