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Ille end stoi C, so tli.at the roninding off shahl be harety pcrcep (8 7 .) The arc of vibration should he the situe in each of
tile to the &-ye. 1-îrst reinove a narrow ring aroLnd the outcr the four vertical positions. If it is not, there inay be différent
edige antl try. If îlot enotigh, take off a littie necarer to the icauses. The balance niay hie onit of poise ;Uic balance jcwel
center of the pivot. If too iiutch is taken off. we shail have to holts na> flot bc round, flot evenly pulishcd inside, or too large
flatteuî the end agiin, which will shorten the p)ive>î. Th'ierefore jfor the Ipivot--lloving the balanîce to fahl towards the lever,
%ve take off but little at a tinte, and as equally as possible off escape whicel, etc., or away froîn them, and interfère or change
carhi piot. Always reinove any " féather-edge " that niay ap- the action of thc parts. 'l'le change of the arcs %vhen licld in
pear at the corners of the pivots, %vith an oil-stone slip. the différent positions will guide us to the cause. Inasinuich as

(84.j I I.ving stibstantially equalized the vibrations, any re- the greater the friction is, the snîaller the arc wilI be, we know
înaining error cani be easily coinpensated for by the isochronizing in w~hic h position to reînedy the inequality of the friction, and
of the spring, which shouldfo/low, not precede, the adjustmneit wle Inlay also ascertain tlie effect of our alterations by siniply
to positions. Most workînen tesýt that adjustient by tiz the noting tlie change iii the ar( s. It is desirable: to equalize the
wvatch in diferent positions, and make the alterations of the frictions lit the différent positions as nearly as p>ossible, as it
pivots according to thc errors found in the tniîe, instead of by leaves lcss tu bc .icconuîisihed b) isoclîronizing tic spring, and
the differences in the vibrations as above directcd But it is tîtere is a liiînit to the anîiount of irrcgularity which this adjust-
clear tîtat if Uic sprîng were isochronal, there would be no change nient cati conîpensate for. Besides, tîte more perfect aIl1 the
of uie iii the dîfferent positions,, even if tlîe frittions and arcs parts of the w~atch arc, tlîe fincr the p)erforiianc-e which we nîay
of vibrati.m were different. I1 ence titat test is of no tuse, except bopte to obtain froin the spring.
beforc the spring is isochronized, and even then it is a ierc P>ART IV.
waste of tunie and habor, because the saine information cati be IEIOHOAL&)SNET
gained instantly by siniply observing the extent of tthe arcs of (S. Tu ae isociIRoNaL tat prtSinTo. ursbj
vibration ini the different positions. For, if tîxe arcs arec 8ehv iwrcce la >rio forsijc
saine, the tintes %% il] bc the samne. And whien we have eqîialized whih reae ttefial adjustinents of tlie hair-spring for the
the arcs, wve miay be certain that tliey will be perforied iii eqtîaî ptirpose of insuring that tlîe vibrations of the balance. wlîether
tites, without taking the troubile to tr>. thîen. tlîcy lie great or sîîîall, shahl always be acconmplished in equal

(S5. i 1,'zzd/y methods. Otîter îîîethods of adjusting to tîînes. wvheî the shîring us said to ho isochroized or Idju.;ted to
positions are oftcîi followed by Il tie best workiîien." Soutec isoclîronisiîî. lii iîîy previous articles I have given general
thîrow thie balance ont of poise in such a way as to equalize the directions for fitting spriîîgs, wvhicli, if followed, %vill prevent aîîy
vibrationîs in différenît positions. For instance, if tîte watch very great errors of tinle front varying arcs of vibration, and
goes faster in the hanging position, or XII up, tîtan when lion.- wlich, niorcover, îîîtst be attcnded to before tlic hast inishing
zontal, thîcy iiîakc it go slowcr b>- inecasing the arc of vibration, touches, presently to he describcd, can bc procecded with.

Unist Alowig tie blaice t cone t ret, tieyîîîae t 'l'he isoclîronal adjustnicîît of tlîe liair sprîîîg is, withoîît doubt,
sid wlichis t ic op lîeî hiefigre II s p caver.by thie iost delicate and heast undcrstood ohîcration thie watch-

drawing out one or two screws in the rini or otlîerivise. maker is calhed uîîon to în'rfori .Many wlio talk and write
Or, if it loses in thiat position, thîey niake the bottoiîi lîavier, so most glibly about it dIo flot appear to k now eveiî the meaning of
tîtat thie motion will be lcssened. Nowv iii an adjustcd coin- the ternil. And tipon ronsidering tlîeir ideai we are forced to
pensaition balance this would prohîabhy destroy the adjustinent the conclu2sion iltat tJnless ilieir p)racticc is bciter ilan lheir

for hîcat anîd cold. Even witlî an unadjusted balance thîis plan theories, it is iîot worth iiîuch ; or else, if thiey do reahly under-
ina>y be tinsocccssful, for a greater vibration ia>- be citîier stand the subject, tlîey are îurposely trying to lead others off
quick-cr or slower, accordiuig to thie spring--and tlîe change of upon a wrong tack, ini order to kccp tlîeîr ksnoledlge to thieli-
vibration inaiy produce the opposite cffect to that dcsigned. Or, selves. Bolt to this thiere arc, of course, honorable exceptions.
if the spring be isoclîronal, it will have no effect nipoi tîte tiie (89.) I do not pîropose to advancc any new thîeories, hmnt to
except the injtîrioîîs one caîised by thie want of poise. regard it in a vcry hîractical liglît, as a merchy iîicchiarical îîrob-

(86.) Othiers bend the hair-spring to one side, instead of lent, requiring no pr<îfouiîd knowledge, citlier scicntific or

leaving it frec and concentric %witlî the balance axis, as it slîould niathienliticail, btît whichî inay bc satisfactorihy solved b>y any
lie. For instanice, if the watch ]oses with XII up, but gocs cor- wa.tclhî.imker of ordiîîary skill and patience. And 1 slîalh en-

rectly witlî IlI tîp, tîte spriîîg is bent towards the figture XII, so deavor to give aIl necessary instructions for doing so. Een if
thiat ivicn thtat side is tjlipwads, thec spning wiîl parthy support the workinan docs flot îîîtcnd to tîndertake the isochronal ad-
the balance and lessen the friction in that position. Worieiî justint, it is important thit hoe shotîhd knoîv how to discover
who followv titis miethod adjust only for tlîe two horizontal pos- whcthcr the watchcs hoe btiysand pays an extra price for as
itions and two vertical positions, viz.:-XII up and nI up. isochironized, are so or flot, for thzre is as mutcli swindling of

And they calculate that, by thus adding a side pressure of the ignorant dealers on «*isochronal liair springs " as on Ilconipen-

pivot to the friction tijion its end, they will increase tic friction sation bîalanîces,, adjusted for heat and cold," of whiclî not one
wvhihc in the horizontal positions, and so miakze it cqih ini the ont of a hîondrcd so callcd are adjusted nt aIl.
horizontal and vertical positions. Now it is sulicient to say (90.) Action of iioniso/ihronaI srieigs. If the hair.sîîring is
thiat cither of the twvo preccding inethods is cntirely wrong in flot isochronal, thie watch wilh vary froin correct tiie %whcncvcr

lîrinciplt, being dîrectly destructive of the isochronisni of the the mxent of thec mîotion of tlic balance, or the "larc of vibraition,"
spring, and injures the watch in ai positions for the sake of a as it is ternicd, is chîanged. In a watch hiving a ,,oing-b)arrel
little appiarent improvemient in one or two. No good %vorkman the vibrations arc largcst or longcst whien first wotind up. and
wvihl practice cither of them, nor willho lie d to do so if lie become smaller as the motive power hiecomes weaker, so that
propenly understands his business. during ever hour Of the 24 the wvatch may keep a perccptibly


