
face adhands on). 1 knew at ibe tîrnc that as soon1 as these
jre put on lie %vould change his muiiid, but 1 said notbing. Of
Co)urse tiie dock wotild gain, and that flot a little, and alihoughi
the quti ker niotien. of lte penduluin, inay have overconie the
cause of its stoppage to a certain extcnl., 1 arn îretty sure that
the pie( e whicb hiad becît cut off was rcplaced before the clock
went -111c.',

Tlhai blunders like this can occur in the workshops of other-
,xise fiiur wvorkmien niust bc ascribcd to one fault-the one great
fauli in the systeni of appreriticcship) iii our country-the lack
of laying a good founidation by teiching the physical principles
upon cchicbi the performance of the work, in hand depends.

Rîght here is where horological sclicols can do good wvork.
liere <s %%here lectures, even if given in the niost primitive man
nier, and enjoyed b>' students for a short tinte only, prove to be
of imense value. After following al reasoniable course of these
studies, if there is anytbing in the student il wviI corne out. A
desire to get il the bottoui of things is crented in liimi, and this
desire Eollowed b>' understanding and subsequent practice %vill
lead Iiiim in the right direction to becomie a first-class workman.

It inakes no difference how iuch lie iniy be cauzinned bo
bc careful ti bis work, or to nlhat exteint the excellence of the
nickel-plated Anierican lathe and tbe fille work that can be
donc on it miay bc iipressed uipon binm, if lie renmain ignorant
oflihC nIIChIanîl l 1%s goClvxilg lits Vork heC NVII Lkep on work
i n iii ie dark. Ile <t-ili turni fine staffs which %t ill nol saî-
hecauise of somne other, to hinm, inconcîvable cause-a d lie
%ili make ail kinds of ridiculous e\lperitients.

Aiter timing rcalî7.ed bis misiakesç, lcie ay learni a tesson
fromi ilieni and avoid ilicîn iii tbe lultine, but il <c <il tie a long
unie before lie ill be a -safe workmnan, and it is safe to say lie
wMI neyer l)e a fiusî-class one.

Ilowever, as horological schools are flot accessible to ail1
waîclima.kers, 1 propose, siaice iny attention bas bccn called Io
lte mnatter, wo follow lip this introduction by a short article des-
crip)itc of the pendultin and ils workiîis, in the coltinns of ibis
journi.ii. which b>' tic grace of îts editor is frce to ail.

2:ie.action of the pendultim is due to the force of gravizy,
ILIt force which draws everthing towa rds the centre of the
eaith, and to the iniotietuni of forces wbich allowvsa. body to
nove throughî spaice after the force which gave it its impulse has
bccn disçontinued.

Take a string. attach one end to a liook, az, ( Fig. i. b and
the oi ler to, weigbît, 1 . hold the wveight out wo the point e and
drop il.

If left uninmpedcd il would drop dîrectly îo tht. -round in
the direction of the line c-d;- as il is, howvvr, the %,ringr k-eps
the wcîigtit in suspense so that il cannot do so. But it (i, -s as
;.cadvy su as possible, and follows ils inclination downwaid and
il. *es along the curve f-., until il reaclies the point e. The
ft.ce of gravit>. atone lias brought about ibis motion, and if it
%ticr not thai aIl bodies set in motion have a tenden>- w cou-
l'naue lo niove for somne limie aifler the propeUaing pbower lias bcen
cxl<riîded. thie bail would stol) al ibis ,omin. But the bail lia
.ng hecil sut in motion, instend of following ibe couise e--i.
wcmr. hv virtue of the forces of graviy and miîoîenîun, it
would :aike if il 'vere an this point detached (romi the string, il
is forc< d by the tension of the string 10, follow is original cuive
until il reaches the point h, wbcre, ils momenturn having been

couieracted b>- the saille force of gravt>- «hici gave it, it
finally cornes to a standstill, only to tiC iiipclled iii the opplosite
direction by the exercise of thae saiue forces.
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If il <ere not for the friction of tbe air and iliat caused by
tbe resistance of tîte spring ai the end of the rod, a pcndutii
once sîarted would Lkep up ils motion iiîdefinately and we tvotld
have lierpetuial motion. Hiowever, froin these causes the pen-
cluluin loses a little of lit forcen ai ach v ibration, a-id il is tliere-
fore niccessary in the niaking uf clocks to apply niechanisin to
give freshi inipettîs ai staîcd intervals.

'l'le pendulumît altcays swinlgs in a Il, rfect arc. %witla tle lengtlb
of the string or red as a radius 'l'le shuoricr the rod, or in other
words the sinaller the circle, the greater %% ill he the relative dis-
tance bcein cen the arc and ils chord, <as sliotc n b>- the lueavy
lines ai 1 and »j in Fig. 2>, and the more dirtctiv can the force
of gra,ýiî> e.\ert itself. It vmll lie observed iluat /ias îuîuch
greater in proportion Io Ille Test of lthe radius than ni is in pro.
portion 10 ils radius. For tbis reasoit a short per.dulhuin will
vibrate faster hll a longer onc.

lThe effect is the sanie as in a hall rolling clown an inclined
plane as shoii at the left band sîde of Fig -. 'l'le steeper
thc p)lane the (aster )f course tbe hall %vill roll :and the rotînder
the curve the (aster il moves liuen attachcd to a rod oî string.
Wc bave now seeni that the nttllher Of virîosof a. I)endullum
(1e1 ends entirely on the length of the roit.

it will takec jusl as long for a %veigbt of oîîe mncne to f.11 to
tuground froni a given iieigbt as il cvil one tbaî %veigbis a ton.

The force of gravmty in both cases docs its worlz iii ile saille
uie. ht will tberciore lie undersiood ihat all changes it the
nuiber of vibrations of a pendulunu nmust be brotiglit about by

cbagig te enîh f lsrod and nul by alierîîug ils weiglit.
lThe sirength of the impelling nîcbhanisrn of a1 cloc.-, the

condition of ils escapenient, the aniotint of recoîl and the in-
fluence of currentç of air, or other disturbing causes to tbe action
of muhicb the pencluluzît inay hc e.\posed, arc factors wbhich must
lie considercd cchien the lîroper wceight of a pendîîlum is îo be
detcrinisied upoli.

The nuinher of limes of vibration of dufferent pendulunis
arc as the square root of îbicir lengtis. Tlius a iendtaluni in
ordcr to vibrate lwic asslowvly niust bc fotur lies as% long; and
to %.îbrate tbrec limes -slovr inust be nine limes as long. The
lengtb for a given nuimber of vibrations in a staiccd unie vaies
slightly in differiml latitudes Tihis is dite tu tic acccleraîiun
o! the eartb's axis. In the lititîîdc o! Greerwich the lengtb ni
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