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Lesson I

Sections

205 to 118

Lesson 8- Assembling Watehes

Sect ion fTI IE t ra ins and escapements of
- 

; i; '- I 
modern rvatche:s, large or snrall,
are nrttch tlre sarne! an<i rvhen

1'ou undcrst:rnd the rncchanisnr and rr:l:rt ion of
the different parts in one 1.ou rvil l  har.e l itt le
di f f ic .u l ty in rnaster ins ofhers.

In c lenronstrat ing t l r is  f i rst  lesson r in taking
dorr'n antl assernll l ing a rvatch nrovernent 1
have used a 16 size Elgin,  three qulrr ter  p iate
model, shorvn in figure L69.

It is exlrecte.tl i l1' this t in-re that vou rvil l  lravc
n<i  t rouble tnking the. movement or i t  of  the case
anr l  that  ] ' r )u real ize the necessi tv of  le. t t ing^
dcrrvn the power before going frrrthcr.

Se<'. 206 --- IJttltrrtr.r,, I'Iuirsgtrirt.g
and Huirspring Slttd

Tire l iall lr ice s'ith hairspring.. is the nrost t lcl i '
cale l rar t  of  a u 'atch,  and i t  is  rvel l  t< l  re i l rovc
this first \x,hein tarking a rl lovernent a1rar.t. fhe
ouler end of  the hairspr ing is pinnet l  into t ] re
stud which is held in the balance c.ock b'rv
nreans of a screrv. In order to tlo tir is it is nec-
essarr' to have ihe. hairs;rrinc lretrveen the bal-
ance and the l :a lance cock.

The ear' l ier Anrerican rvatches were equil:perl
rv i th an "under$l)nln.q bal t rnct :" ,  that  is  the hair-
spring \tr ' i ts unclcr the l lalanr:c bctrvet:n it
and the top plate - . -  and thc outer encl  of  t i re
hairspring \n?as held in a heav1.' str_rd aitached
to the plate bv means of a screw. (See figure I
in lesson 1).

Do not get the iclea that all motlern hairspring
stnds are shapecl alike or treated the sarne in

takirrg down and assentbl ing the l t tc:ventent
u'i[h w'hich l]tev i lre connectecl. In figtrre 165
are tlrarvings of four tl i fferen.t st-vles of slucls
in conlmon llse.. The olle sltown at R is the
st-vlEr founci in the 1{i size Elgin mt)vement usetl
rv i th th is }esson, S is t i re Hamil ton t ,vpe of  st t rd
rJescr ibed in the nest secl ion,  T the \Val tharn
model dcscribed in sectiotr 208 s'hile U is the
convent ional  t 'ouncl  stud. A later t ] 'pe of  round
stud has one side f lat tened and is knorvn
as a D stucl. Another stl ' le lras a groove

running ler:gthx'ise into rvhich the stutl screlv
set$,  thus l rokl ing i t  in a f  ixet l  posi t ion.
fn rnor.ernertts f itted rl ' i t l t these last thrcc stttds,
l lre balance cock g;enerallf is l i ftecl ortt rvith
hairspr ing i lnt l  l ta lance at tachcd as shsrrvt t  in
figure 82 in lcsscln ir, :tntl t lre sttrt l is relcaseel
frortr the cock after thc wltrl le assembll ' l las
beerr  l i f tcc i  away from the Int lvcrnent.

Scr:. 207 - II{tntiltctn 7'11pc of Stucl.

\ \ ' i th t l re I lami l ton f loat ing stucl  shorvtr  at
S, f i.gure 1{i5, it is possible to remove ancl re-
place the balance with hairspr ing at tached
s'ithout clanger of distorting the overcoil. To
do this unscrern' the tu'o strtd cap scrervs at M,
figtre 1{it i, atrout one ancl a half turns before
taking oul {}re }larlance cock screw at ]{. Do
not at tenrpt  to l r ick the stud from under the
sturl cap as this is l iable to l iencl the hairspring
st the ctrrb pins, l:ut after taking out the screl\ ' '
No l i f t  t l re balance cock with the b a la n c e
strspended b-t the hairspring, up and away from
the rnovenrent in order that the balanee may
not catch CIn the center rvheel. Ry ti i t ing the
balance cock torx.'ard the stud side. t lre stucl wil l
fa l l  out .

In replacing, pick tr;r lhe ltalance by the arm
or l inr, using thc tweezer.so ancl plac.e in posi-
tion on tl ic lorver plate with the lower pivot
in the balance jervel ancl the roller jer' l 'el or
jern'el pin in the slot of the fork. Move the bal-
arlce around unti l the sttrd is outsit le the ctt*r
pins, set the balance cock in place, and turn

R s T u
No. 165
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bridge lrefore renroving the i:alance cock scre\r'.
Al l  that  is  necessar3'  is  to tur t r  back the stucl
se re\. ' at I i enouglr to allr lrv t ltc: stttd to l le re-
leasc<1, af tcr  rvhich the balr tnce cock screl t '  i t i
loosenerl anrl the trlr idge retnoved.

In r :e l i lacing thc bal i lnc:e x ' i th l ra i rspr ing ant l
stud at t t rchet l ,  set  lhe assernir lv in place with
the stucl  f loat ing l tctr l 'een t l rc cr t rb l l ins ant l
the strrt l scre\v, as shorvn in figure 168, rrsing
care t { i  sce that tJre r t l l lerr  jeu'el  is  in the s lot
ir: the f<irk before tiglttening do*'n the l-raltrnce
ccrcl i  scre\v.  Af ter  doing this,  hold t l te nlove-
nrerrt orr erlgc. atrd sN'i lrg the strrt l inlo positiotl.

secrring it t l tere l>-v means <lf the l:(lre1v at R

as i t r  f igur:e 1{ i7.

Sec. 2l)!) - El{rirt Slrrd

The three r :or t terecl  st t rd shorvn at  r \  f igure
1t ' l )  is  a t1 'p ical  t r lg in st ; ' le stur l  s inr i lar  to R in

dorr.n the sc.rerv N, noting that the balance i: i
f ree rvhi le doirrg th js.  Norv thc s lut l  f loats f recr
on the outside of the crurb 1:ins at Ir i is secn ir.t
O. Holel ing t i re rnovernent in i ts movement
hokler in the left hantl, rvith thc forefinger of
the sarne hand swing tire bsrlanc:e arountl to the
left in the. direction of the errrow Q.

\Vith ],our t*'eezers in the riglrt hand, slip
the up;ter shoulder of  the stut l  unr ler  thc calr
rvith tlre overcoil of the lrairspring on the otrt-
s ide of  the cnrb l r i r rs.  Sl i l l  the overcoi l  betrver:rr
the curli pins ancl alkrrv thc balancc to srving
back unt i l  the rol ler  jervel  is  in thc fork anr. l
t l te overcoil is free betrveen the curb 1tins. I{old
the balance in this position i lntl t ightcn the trx'<l
stud ca;l scre\f,'s at M.

Ser. 21ll l * - l l7ultlmm Ilairsprinq Sf rrrl.

The l\ 'altharn stud, shorvn in figr"rre 1$7 is
triangular shaped and is released fronr ttre
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f igure 165, ancl f its in a triangular shapeel hole
in the bridge being held in place hy the stud
$cre!r' at I1. In taking the balance uut, loosen
this screw and carefully push the stud down
until it is free of the bridge as shorvn in thc
enl*rged view at f igure 17{l in rvhieh C is the
stud after having been prrslred free frnm the
hole D in the cock. Here the regrrlator I i has
been pushed over far c.nough to sive rnorr r()onl
for the stucl betwecn the cnrb pirrs at F and
the projecting end uf the balance cack in
wlrich is located the stud irole D. l le sure and do
this be{ore yoll loosen tlre }ralsrnci: c.rck screr*'
at G, figure 1S9.

After freeing the studo take cut the halanr:e
cock screw, Iift off the halance c.ock tnrning it
$yer as shclrx'n in figure 171, *nel sturil" it from
the" lower side. At F {rre t}re lu,o cur}r pins
camrnonly called the regulator pins. n is the
hole for the hairspring *tud and R the stud
screw. Before proceeding further it is rnell tr:
turn the *tud screw in as far as it rvil l  go so
there wi l l  be no danger of  i ts  being lost .  The
balance nray now be lifted out nnd set trr one
side by grasping the arrn at  the point  I I  using

)'our t'cn'eezers in dairrg this. Re c:areful not ir:
bend the lower lrivot.

Altlrough nlanv watchmakers take ttre bal-
ance anrtr balance ecck out hefore lnosetring the
stud sc,rew &s explained in Section 131 of Lesson
5, I have ferund that the avsrage lleginner runs
less risk of distorting the hairslrring rvlien he
fallox's the methocl just deseribed in connec-
tir:n with this model of Elgin nrovernent.

Having taken care of the balanc'.e, turn your
movement $ver and set it in the rnovenrent
rest, dial up, r 'r ' i th hanels attachetl as shou'n itr
f igure 172. I is the second hantl which revolves
once a nrinute, M the rninute lrancl rvhich r€-
volves once an hour arrtl J thc hour hand whiclt
makes one revolut ion in 12 l iours"

See. 210 -^- Rtmauinq Ihe I{unrLs

Lise a hand rernol'er to take off the hour and
minute hantls as shown in figure 173. Press rrn
the top to spread the jaws antl sl ip lhem untler
the hnur hanel at the center. Tlren bv pressing
dawn cln the hanclle as shorn'n herc. thc tu'o
hands rvil l  be pried off. It is rn'ell tn slip *r small
sheet of celluloicl betrveen llre h*rnd remover
and the tl ial to prevent seratclt irrgg the dial,

The second hand nrirv be renrovetl hv trsinq
two thin blaelerl screw rlrivers, one under esr.clt
side in the center, tr.visting the hlarft 's unti l the
hand is releasecl frorn its perri i l ion {)n t}re 4th
pinion. I lere too it is u'ell lo slip a piece of

celluloid betrveen tlte screw <Iriver blaeles and
the dial .

The cliat has three pins fastened to the back
*'hich fit into hole:s in the pil lar plate anei are
held in lr luce h5' urenns of sttrall screws at the
etlge. 

'fhese pins at'e the l)itt| b'eet arrd the
s(:rew$ that holcl them in place are. Diul .t'creuts.
Irr figure 174. i* shox'n the back of the clial rvith
the elial fect irrelicatctl b3' the arr(,w$ K. At t\
in f igure 170 is slrorvn the location of one of
the tl ial screws.

Locate the di:rl screu,'s along the edge of the
platc and u.it lt a sc.rerv driver that properly
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f itn the head, turn each screrv part}l '  out. jrrst
eneiugh lo frr:e the dial foo[, 1,4rith a fairl l '  rvide
s*rew driver pr)' the dial ul) fronr tire plate
ru;ing great c*re ttt l 1o injure it" []n' nt lrvn <:r
lhree places, it hring best tn do this nt the point*
where the dial feet are locateci. If the dial d*es
nnt conle off easilv it fiiav be that ttr* dial

$srerrfs are nct baeked out {ar enou$lh. Although
the nrrtal t3*pe of clial wii l stand more sprirrg-
ing,  rn" i thoul  in jurv than an enameled $ne, i t
must h* handle:d ia' i lh care tt l avoid scratching.
Irr rernuvinlg an rnameled dial t ire.rc is the
rianger of 1:rf ing a l i l t le i66 harti, vi l lr & re*
sulting r:rar:k in lhe. en*nrel"

As sc*n as yrl lr lake tff the. rt ial it is well to
turn the dial scrervs in as far ar the1. wil l go lo

;rrevent t lreir drcppir.lg qruf atrcl getting lost.
Thc nr*vem*nl rl ' i i l  n{}11r sppear a$ in figure
1?5 *'itlr th* tilrs of th* thrr:e eli;r.l ricrrew.e e x*
t t : r rd ing intu thc dial  f*at  h*bs at  T."

f 'hc hour rvhcel wli iclr r:arries the ltriur hatrcl
is sliorrn nt {J. \\: i th } 'our tweezerrs Iif l  i t off,
talie out th* trvo scrervs at l l  and rernnve the
rrtirttt lr: whr:*:t cl<tnzp *t {}.

J"hii i  part cl y(]Llr nl{r1'cnretrl lvi l l  nolv it l}p{:ar
an at f igr;re 1,7ti rvilh tlte htltrt '  rvireel t), lhe
nr inutc u 'hrel  c laml i  A unt l  the two nr inute
n'hcel i: larir1r s(iro$,s l) nlrlng side. ' l"ht: rninule
Iranri i.s earrictl on thc c{rtul{-}Ir yi.nion at R. 'ftr is

cr*nn{*}  p in i*n f i ls  { } r }  t } re ( 'ente:r  st* f f  wi th
sriff i*ient frictian lc rzrrr] '  t ire lrnnrls :rrelun<l
.i l i t lr lhr r:rnl*r staff as it trrrn*" ] ' tt fr*:e en{}ugh
trr lre lurrird rln thE: t:r:nklr staff rq'hc'rl se:tl intI
t irt" rvlrlc:h, rvithctuL bending nrrr teetlt"

' I 'hr-r  
r : l r r lc l r  S,  i r  i l r  thc sct t ing posi t ion rr ' i lh i ls

t r : r : l . i r  engaging t l t r  leelh of  the minui*  rvher: l  T.
ht  sr t t ing thr :  u,ntch t i re c l r r tch is turnet l  b) '
r r r r*ns of  ths s{eln in thr :  rv indirrg arbor and
i ts l l r lw?r i*  t ransxr i f l r : r l  lhr*ugh the rninute
rl 'hrrt: l tcl t lrel ri lnrlrlr i pinit;n atrd nrinute har:d.

'Ihe 
ca:)t]{Ju Jiirriorr }I}ar lre renrclvetl hy*

grasl.ring it u' it lr a l lair of ,stx;rr{ trx,eezers anrl
prr l l i r rg str* ight  *vL.  I f  i t  is  extra t ight  l r$e a

Jrair  t l f  br*ss l ined pl i r r rs t r i  rerr lovc i t .  The
tt t inute u"her: l  is  l i f terd nut of  i ts  l t l i lce nnt i  t l r t :
ttrrrvcrnenf frorn tht t l ial sit le *' i l l  alt lre"ar as
irr  f igurc 777. At T nl* ,v l t t :  $ef ln thr :  nt inute
u, l r t ,e l  rv i t l r  t l te c: lnn*n l t in inn at  11.  ? l rer rn inule
rvlreel lras a snrll l  pirricn attar:lrerl at I"i, antl it
is  th is pinicn th*t  gcar* in l*  t i ie l tour u 'heel  as
$ccn in f igure 175.

;r*nrv retrrrrr to the t"rain sidc qt{ l}rc '*'atctt

l l1 '  turning i t  { }yrr  and l l lacing i t  on the ot}rer
sidc r . r f  l l r*  r r tverncnl  rcst .

Tht:  lx ; \ r 'ur  h:rv ing heen let  <lcwn, tuke nt t t
thr: polfut {*rk lrv rem*r"ing tlre pullrl hrid$e
s{'r(u, at X figurc 178, and the pallet brtt lge Y"
Irr  taki l rg crr{  anv br i rLgt :s f r*nr i l  rn{)yef i rcnt  sec
tha t  no i le  o f  l l re  l r i vc ls  i s  car tgh t  in  a  p r ivo t
Itnle as thr:,v arc casil l '  lrrokern. tr\rhere a brirlgo
is unusual l .v t ig l r l .  i t  can l r  loosened by ins*r t -
ing tt ie ir lade qrf a $crelv dritt:r rvith a, trvist'
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ing motion, Sometimes .1*otr wil l f inrl a slol cut
in the edge of the bridge for this purpose.

Before _vou remove the pallet fork. noticr:
particularlv hor*' i t is lr laced in the rvatch and
rcplace it in the s&nre l losit ion rr' lren asseml_rling.
If the model is one *' ith a singie roller t lre guartl
pin wil l set at a rigtrt angle to the fork and

projecl ulrrvard. If a double rollern thc guard
clart  t ' i l l  l te helou, and paral le l  wi th the fork.
'Ihe rnodel shos'n here has a elouble roller and
the guard dart at W is belos' the fork.

After rernoving the pallet bridge, the pallet
fork rv i th pal iet  arbor at tached is easi l_v l i f ted
urit, ancl the rrrr.rvement apllears as in fignre 179
rvi th thc pal let  br idse at  Y.  the pal let  fork and
arbr:r, oftelr ablrreviated &s the P, f ' . and A,
at Z, srnd lhs: pallel brielge. sclew at X. Vierring
the lrallet fork ancl arbor from the l*rver sidc:
at Z gives v(rl l an oppctrtturity tc see how the
guard t lsrr t  is  at tac:hed at  the s lo l ted end of  the
fsrrk.

The Train l lr it lge in norv renroved b1' taking
orrt thc scrervs at 13 antl l i ft irrg the bridge out
of its plar:e as sh*rvn in figure 18{1, in rn'hich
A is the Train l lr it lge and I] the train bridge
s{:n)\r's. The 3rd, ..lth and escape w}reels and
pinions are now seen in their  proper posi t ions.

These rna3' be l iftetl out, taking the esc{rpe
n'heel f irst, then the 4th q'heel and finally the
ilrcl r*'heel. i\otice tlrat lhe 4tlt pinion has a
lon64 lrivrit on tlre lor,r.er en<tr. Thi* long pivot
caruies l lte secorrd hantl and canr"rclt be removetl
fxrrn lhe ruoverr"renl trnti l the second lrand has
becn t;rken nff.

)iou, rerno\re the barrtrl brielge by taking off
the ratclre.t rvlreel at C. the crown r*,heel at D
antl then the lSarrel llridge $crews. At this point

1'ou rnight have sonre tl i ff icult-v in releasing the
cro\l'n rvlreel s(:re\f,r at Fl. This screw hax a left
ltnrtrl threud ancl irr removing it should be
turned to tlre rigltt.

If in loosenin{i {l screw in the winding parts
of an3. watch, it does nr-rt start as easily as vou
rrriglrt ex1:ect. trv tq,isting it the other way for

3'ou u'ill frequentlS' find suclr screw$ with left
hancl threads. Beginners cliten forget this and
in atternpting to force such a $crewr ttse too
rrruch pressure and hreak the head lenving the
thrcaded p*rtion irnbedded in the brit lge.

Manufacturers differ sornetimes as tn the
trade name of parts, The sranufacturers of this
nrovoment l ist the rx,heel at I) as the rwin wheel
r*'hile others designate the first wheel shown
at Q in figure 119. in lesson 6 as the main wheel,
and the rvheel rnhich corresponds tei this main
rvheel is called the cronrrr wheel strown in fig-
u res  115,  1?8 and 131.

In these lessons I rt ' i l l  give the technical ancl
t rade narnes u 'h ic l r  I  have founcl  to be mnst
used arnong thc rnenrbers of the trade.

\Vith the barrel britlge refirovedn the rrlorre-
menl appears as in figure 181, the center s'heel
at E and the l ierrrcl at F. These mav be l iftetl
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out of t ireir places and the plate n,i l l  appear as
in 182. This is a goins banel  ant l  the cap being
dowrt rve knorv h1,' our rule of a former lesson
that t lre mainspring coils to the left in the harrel.
In th is nrodel  is  found also a safetv ninion on
the center staff.

At this point it is *'ell to examine ever-v
wheel and pinion using _vour douli le loupe to
see that there is no tlirt in anv of the teeth or

lcavc:r and that none of the te eth is hent.
Should vou f inel  d i r t  in t l re leaves or teeth,
pegy it orrl. ' I 'his is done. b1' sharpening a piece
of lleg-rvoocl to a poirtt lnttch as votl wor'rlcl il
f ine pointed petr t : i l  nncl  ru l lb ing th is point  back
arit l for"th lr 'hercvet' trcertlctl.

In this rvil lclt I fottncl oil snrcared over tlre

lrlate ft ' t irn G' lo H figure 181, shorn'ing that
rvhoerver repaired it last. used too rnnch oil
vvhen leoil ing. Too mttch oil cloes as much
damage as too t i t t le oi l  a l though in th is part i -

ctt lar instance not tnuch harm rx'ould r:esult in

the time lieeping parts.
In thi.s f irst atternpt at taking down antl

asscmblirlg a rvalch I rvould advise 5' 'ou to take

no more perrts eiff the plate. The object of this

lessr:n is to l ra in vou in manipulat ing such parts

as const i tute nrost  of  the t i rne kceping port ion

of the rvatch. A1l the rest rvil l  be t:rken u1r in

snccccdir'Ig lessolrs artt l in a rvav I really believe
will givt: a better insight into their rn'orkings

than could be given l tow.
Wiren assenrlt l i ttg 'a watch movenrent use

aI] assernbling l l lock and ln3' the lower plate

in the recessed part  as shown in f igures 181.

182 ancl lft l l

Sec. 211 -  -  Studg the 7 ' ra in

I3cfore starting {o reassemble this ntovenrent
place thc wlrole t ra in ul)ol l  the plate as shown
in figtrre 1li3 antl stud-r* if thoroughly. Noticc
t i rat  t l rc leaves of  the th i r t l  p in ion and escape
piuion arc ahovcr their rvheels when assembtred.
So in placing them on the plate,  f i rst  set  ihe
escal)e rvhccl antl l l inion in i is proper place,
next the thirt l wheel and pinion and then the
barrei. Tlie le.aves of the fourth and center
pinions heing beh:rv their I 'espective wheelr are
se t  in  las t .

After they are placetl, see that the teeth of
each wireel  colne in proper contact  wi th thc
leavcrs of the sueceeding pinion, that is, the
teeth in the barrel  should be l ined np rv i th the
leavcs of  the center pinion, the teeth of  the
cctrter rvheel r*' i fh the leaves of t lre tt i irt l  pinion

and so t lown to the bscape pinion.
At f irst vcru mav have $orne tl i ff iculty in tell-

ing the difference betu,een Lhe thircl ancl for"rrth
rvhecl ,  but  b1'  not ing thai  the fourth pinion has a
Iring lorver lr ivot rvhich carries the seconcl hand,

)'ou should have litt le troul-rle on that $core-
lf a rvatcl-r ttas n{) secontl lianrl -you can tell the
cliffercnce b1' exanrinins the teeth and leaves.

The teetn antl leaves of the thircl rvheel and
pinion are sonlervhat coarser than those of the
fourth x,heel  and pinion.
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Sec. 212 - 'tssernble the ?'ruirt
Start asserrrbling the rnnvement lr l" placing

the train on the l l late ut i t l tor t t  l t re harrel  as th is
rnal be e.asily slipped inio lrlnce after yctr h:rve
set t lre train bridge in pusiticn. Non' lt lac:e the
trai t r  br idge s, i th t l re tno stear ly l l ins G and H
in f igure 180 direct lv nver lhe hoks . I  and K
in f igure 183.

'fake 
l lte mcvement holder arnel wa{ch assem-

biy i r t  the lef l  hand, halding the t ra in br id;ge in
i ts prt- rprrr  posi t i t l r r  as shou'n in f ier"rrc l f t . t  - -

u$ing watch l laper to protec:t frorn finger rn*rks
ancl with a l lair af f ine poinled tr,r 'eezers

manipu ia te  the  qpper  p ivu t  o f  each p in ion  in -
lo i tx l l roper pivr : t  l ro le in the t ra in l i r idge. At
t imes xort  rv i l l  f incl  one of  lhe upper pivots
slightly longer than lhe others" If so fit t lre lr ing*
est pivot f irst. Flold v{}ur rvork as cloce to the
top of  the hench as possi l l le and do r iot  put
too much pressure on ei ther the pl* tes or the
pinions. At f irst you rri l l  have a tenrlency' to
force the pivtts into place l iut n'i l l  $o{}n learir
thnt  i t  is  rnerely i l  matter of  get t ing the pinions
straight uI) and down and $,'hcn the pivnts are
breiught tc the proper pCIsit ion very l itt le cffort
is required tei guide thern irtto place.

Stil i  hokiing tlre l:r idge in lr lace u'ith the left
hand. rnith the tweezers lt ick Llp one of the
screws for the train bridge and set it in lr lace,
then q'ith the proper size scre\f, '  driver lurn the
screw down lreing careful to see lhat nonc of
the pivots gets out of place. Irr t lrer sarne wa-v
replace the other train bridge screw anrl then
*.ith Jiour tweeeers test ear:h pinion by nroving
it up antl dorn'n to see that it is perf*ctl1' free
anel has encl shake.

Slip the barrel nnder i.he center r*'heel rvith
the square end nf the arltor ul) as sho*'n in
figure 18it and replace the barrel blidge, f itt ing
the upper pivots of thc center staff *ntl lhc
barrel arbor in their proper holcs. 'I ir is bridge
rn'i l l  usurrl ly fall r ight into trriace *nd I 'ou rihorrkl
experience no trorrble lrere. Set the scrervs irr
the. barrel bridge and 1'our train is norv assrrn-
bled antl shoultl appear as in figure 1tt6.

Al thaugh I  am not asking y$u to oi l  th i r
watclt, f rn'ant to shnw vt:s two places that many
\\ratchmakers averleiok. On this model it is well
to place a small amount of clock oii on the
raised ring under the ratclret wheel at l{ f igure
18{i antl also on the one under the crorvn rvheel
at I.. This oflen rvil l  rnake tluite & diffcrer"rce
in the amerunt of strength required in wineling.

The crorn'n wlieel 'vl'ith lvasher is next pui il

lrlace, being helri by the crolvn s'heel screw. Ad-
junt the ratchet rvheel '*, ith the sr{uare ho}e
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properl-v set over the square of Lhe ilarrel lrrtror
and secure u'ith the ratchet rvheel screw.

Sec. 2Iij ^*'I'e-st tlte T'raitt

rtr t this tiure vou should test the freedonr of

vour train. Take a l:ench k"y of proller size
to fit the rvinding ar'I:or, press in far enough
to shift the parts to the wineling position and
rtive the ke;' three or four turns. If everything
is as it shoultl be the n'heels in the train rn'i l l
inrnrcdiatelv start  revolv ing rv i th such rapidi t l ,
that  f inal ly the rnornentum wi l l  carry thern be-
vottcl a *'state of rest" after whic:h they' wil l
lrack up in ther other clirection ar recoiJ. The
recoil is gauged tr-v u'atciring the fourth rvheel.

If -vour train runs dorvn freel-v even tlrcluglt
there is no recoi l  let  i t  go at  that ,  as in th is
ex.aruple we are cniv practicing assembling an<l
the lack of recoil might be cause,t by gummv
oi l ,  a set  mainslrr ing or some other sause
rvhic:lr 1'ou rvil l  master later on.

'Ihe pallet fork is now set in place with the
lorvcr pivot  of  the pal let  arbor in i ts proper
pivot  hole.  Adjust  the pal let  br i t lge in posi t ion
nnt l  i f  in drolrping thc br ic lge in l r lace the tr l r -
per pivot  r ioes not at  once enter the pivot  hole
i t  is  an e.rsy matter to guic le i t  into place u' i th

J-our trveezers.
Apply power to 5'our train by giving the r*' ind-

ing arlror three or four turns with )'our }rench
kcy. This ' * ' i l l  hold the fork over against  one of
the banking pins as shos'n at  O in f igure 188.
I f  1 'ou now take the l lo int  of  your t rveezers and
I)ress the fork arra-v frorn the banking pin it
irrrrnedi.atel-v shoultl f ly over to the other i lank-
ing 1r i r r .  l lo le the fork back ancl  for th and
str-rdrl '  t lre action of the escape wheel tecth in
giv ing these impulses to the fork.

Sec.214 -  Aetton o{ lhe Escapement
It is here that the po\l 'er of the train is trans-

rni t ted to the balancc. The l ra lance (rvheel) ,
lrairspring antl roller x' ith the roller jewc:l are
al l  fastened together on the balance staf f  and
act as one piece. The slot in the fork strikes
tlre roller je*'el, throrving the balance around
in a circular motion, btrt the hairspring, the
outer encl being fastenecl to the balance cock,
resists this rnolion arrd finally brings the bal-
ance to a stol: and immediately forces it to
t t t rn in lhe opposi te el i rect ion.

As i t  returns to i ts or ig inal  posi t ion the rol ler
jervel enters the slot in the fork pushing it away
frntn the hanking pin just as -vou have clone
v'ith J*our trn'eezers. At once the escape wheel
teroth throws the fork in the other direction
and the samc thing occurs again.  The slot  in
tlre fork strikes the rollcr jeu.el throwing the
balance in t l re opposi te direct ion only to be
stoppecl and brought back by the hairspring ancl
so it crontinues at the rate of 300 vibrations each
nrinute.
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Such is the action of the lever escapement
ancl s'hen -vou have lnastered tlne ] 'ou have
nracle go<lrl prog{ress toward mastering them all.
As the rvatch come$ from the factor_r' tlre e$calle-
ment has l:een acljusled to perfr.rrm properlv
but often if is throrn'n otrt of order l:-f inferior
rvr:rkmen antl J-ou are never sure that t lte
cscaper i lent  is  correct  unt i l  ; *ou have examinecl
i t .  In later lessons rre * ' i l l  take up the proper
matctr ing of  the escapement in a thorouglr
manner shorving vou ho*' to test for errors and
how to make the correct acijustnrents.

See.215 --- Replnting tlte l lulunce

In relr lacing the balant:e anel  halance cock,
i t  is  best to ass<lmble these l lar ts before placintrg
in the rvatch. Lay the balance cock on thc: irench
in  an  invcr ted  l ros i t ion  as  shorvn  in  f igure  171,
first seeing tlrat the stud $r-:rer&' at I l is uut far
enough to al lorv the stud on the hair .s l : r ing to
enter the holc D withoul  t l i f f icul ty.  Dn rrol  lake
this stud scre\1 'err t i re lv out of  the baiance cock.

\Yith tltr: balance c:r:ck in this position la]'
the balance on top u ' i th the rr ; r l rer  p ivot  of  t l re
staf f  in t l te jeu'el  anr l  thc stud direct l l '  over '
the hole.  See that the overt :o i l  ( t l rer  coi l  thert  is
ra ised  above the  bo t lv  o f  the  ha i rspr ing)  l ies
direct lv hetrn 'een t l te curh pins (mglulalor pins)
anr l  l ight lv l i ress lhe t lucl  into i ts plac.e.  using
care not to hi t  the hairspr ing.  Your l ra i rspr ing
slroulr l  now l ie level  or  paral le l  t r , i th the l ra l -
ance cock. St i l l  holel ing i t  in th is l rosi t ion set
]'(]ur stud slrre\l' lry rnean$ ttl' a srnall s(:rew
driver and your assernhler l  halance and cock
shoul t l  appcar as in f igure 1t t7.

l iow sl ip l 'our t rveezers under the halance
cclck as shorvn irr f igure 18{} antl turn it ovcr,
al lowing the balance to hang suspent let l  bv the
hairspr ing.

As -vou have alreacl; ' alrpliecl pow'er to the
train,  the fork shotrk l  be re.st ing against  one of
the banking pins.  I f  i t  is  not  rest ing agai l rst
the one further f rorn the edge of  the plate,  rno\rc
i t  over to that  posi t ion as s l rorvn at  O. f igure 188.

In replacing t l re balance i r r  the 'walc:h be sure
that the roller jervel u'i l l  srvin{ inlr-r t}re sk:t nf
the fork f rom thc olren sic le.  I f  the jeu,el  werc
to get outside the s lot  the rvatch r :ould not run.

Do noI at tenrpt  to set  the ] ra lance br idge
straight dorvtt into position irtrt r i l ther srn'ing
i t  in f rorn the s ic le.  Holr l ing i t  as sho* 'n in f igure
190 .s l ip the l ra lnncc under thc:  center r .vhc:c l  anr l
then br i r rg i t  r lorvn unt i l  lhe l r r rver l l ivot  of  thc
staf f  is  rest ing in thc c:entcr of  the lon'er jewel.

l {ow vour rol ler  jervel  is  er l rposi te the open side
of the fork.

With t l re l ia latrcc i r t  lh is l lers i t ion t rv ist  the
lralanc:e cock to thc lef t  as indic:aled by the
arros,  Q unt i l  the stcadl '  t r l ins on the l ra lat tce
crock i l re direr: t lv  over their  holes in the lorver

l r late.  Lorver into place, adjust  the pivots in
the: i r  jewels and see t l tat  the balance is f rce to
turn in l inth c l i rect ions.  I f  ever l ' th ing seems

{). I i. set } 'orlr halrlrrce crrcli s(:re$' and your
u'alc l t  s l toulr l  s lar t  r ig l r t  of f ,

In setting thc l lalsnce cock in placc ytlt l  l t lay
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at first get the roller jewel on
of the fork. If so do not attempt

the rvrong side
to force it over

to the other sit ie, but l i ft up the entire assemblv
ancl lry it again. After ; i 'ou have practiced this
a few times it rvil l  make nri cl ifferellce which
*'a1' the fork is banked. You can see frorn rvhich
direct ion the rol ler  jewel rnust enter and mani-
pulate the balance cock accorclingly.

Sec. 2I$ - Replncing the {)crtuwn Pinion

After satisfying yourself that Jiour watch
rrroverllent is functioning lrroperl.v, turn it over
on vour nlovef i lent  rest  and replace the cannon
li iniorr. "fhe r,annr-rn pinion should press dorn'n
on the cenler staff rvit lr rro diff ieult-": by merel-v
using a st i f f  pair  of  tweezers.  In a higher
je.rn'eletl x'atch r,l'here the pivot of the center
staff f its in a jervel as in a 17 ar 2l jex,eled
rvatch, it is rvell to support the lower end with
a sturnp in orrier to prevent loosening or break-
ing the jern'el.

Rel lace the minute wheel, its clamp and
scre\\ '{ i; set the irour wheel in place over the
carnon pinion. See that the teeth ancl  leaves
are al i  in prol)cr  a l ignment,  and then set the
cl ia l  in place af ter  baching orr t  the dial  screws.

If necessar;: to pres$ a dial into trl lace do so
directly over the clial feet ancl thus avoicl spring-
ing the dial .  This appl ies especial l -v to enarnele. t l
dials as they crac:k or chip very easilv. See tlrat
it is dr:rvn far enoueh to rest on the plate all
the s'ay rouncl. then set the dial screws to hol<l
i t  in  p lace .

l {ext  pres$ the hour hand in place on the
hour g'heel. I 'he hour hand shouitl be close
enoutt}r tr: the disrl to give roolrr for the minute
Irand and vet nof catch on the secnnd hand.
Adjust  the hour hanct prrral le l  wi th the dial .
In nrakin{i t}re acljustnrent of the hantls rvith a
tnetal dial do not let )"our tu'eezers slip or
drag as such dials shorv the slightest scratch.

Befcre placing the minute l rand, turn the
haur hand unt i l  i l  points cxac.t lv to seime hour,
l i or I for examl:le, then place the minute hand
to point exactlv at 12 and press it r iorvn on the
cannon pinion. Placiirg the hancls in this rra,v
a,t sorne exa.ct hour causes thenr to o'register

r:crrectly'0,
Thc secontl hand is norv pressecl on the long

pivot  of  the fourth pinion rvhich extencls rrp to
tlte center crf the second hit in the rl irrl.

After t l 'rese. are placed, trse vorlr bench key
in tlre rvindinit arbr:r rrit lr the- parts in the setting
pr:s i t ion and turn the hands around the dial
nol ing whether the-v c iear each other at  a l l
points.

I f  the s 'atch is nov'cased see that the minute
hand docs n<l t  rub cn the glass.
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Sec. 217 - Assemblinq a Full Plctte trIouement

One of the older types of rn'atctr movenrents,
tlte full plate nroclel, offers sorne eliff iculty' t<r
the lteginner rr 'ho atteurl:rts tcl take clorvn and
assemble i t  wi thout instr t rct i r :ns.

By a fu l l  p late nroclel  is  rnennt one sirni lar
lo the ( lne shorvn in f igure 81 i i t  lessorr  5 or
f igure 191 in th is lesson. Tire t rotrble t rsual lv
encountereic l  bv beginners is carrset l  bv not f ree-
ing the lower pallet arlror pivot frorn its jer*"el
or pivot  l ro le in the lorver or pi l lar 'p late,  i refore
lift ing off the top plate.

Figure 192 shou.'s a sicle r,ierv of t ir is ntove-
tnent looking art it in the clircction of the arro\\,
A,  f igure 1{}1.  The lorver J l latc" I }  in f igure 192
is cal led t l re pi l lar  l r l t r te,  and to i t  are at tac:het l
the pil lars, C antl 1), rvhich sulrlrort the toli
plate H. Here also rnal' be secn the elial F anri
one of the dial scrervs (i.

In  tak ing  th is  lnode l  apar t ,  i t  i s  bes t  f i r s t  to
rernove the baiance and balant:e cock.  Nexf t*ke
off  the barrel  br ic lge ancl  l i f t  out  lhe harrc l .
Take ont the pi i lar  sc:rews, t rvo of  rv i r ich are
shorvn at  I I  and J,  f igure 1$1, these scre$:s ex-
tenci ing through the toi r  p late into the t r . r 'o
pil lars C and f) f igure 192. Norv vou are readl'
to l i ft off the top plate inrt in cl<ling this
you must be sure that thc lowcr pi lot  r>f  th<:
pallet arbnr is free.

At K in figrrre 192 is shorvn thc potance irntl
this is q'hat causes most of the troulrlc irr taking
tlorn'n or assernbling this tvpe of f ull ir late
tnovemerr l .  This potance is a support  f<tr  t ] re
lower balance jewels,  l te ing at tachet l  to t l re lop

ll late. Another vierv of the potancc is at I. f igure:
19.3.  The end of  the fork extends inside the
potance. and in l i f t ing the top plate the l rotance
rvi l i  catch on the end of  ihe fork l i f t ing i t  up
and unless the lorver pivot is freed fronr tl ie
lou,er pallet arbor jern'el, break or l-renti that
pivot  or  break the jewel.

Al l  that  is  necessary in taking of f  the top
plate is to so raise i t  that  there is just  room
enough to l lerrtrit the l l ivot on the lorver end
of the pal let  arbor,  M f igure 192, to be l i f tet l
out  of  the jcwel or:  p ivot  hole in the- pi l lar  p late
b1' reaching i.n u'ith the trveezers. After this
the top l l late rna), be l ifted off t ' i t l tout frlrther
trouble.

In assemhling this st,"-Ie of lnovenrent l l lanv
r*'atchmakers set the rvheels of thc train in place
on the pi l lar  p late and t l ren wi th the pal lets
and the escape rv l reel  ant l  p in ion set in l t lace
on the top l l iate, t ip the tr, l 'o plates togeiher
nranipulat ing t l re pivots into the proper holes.
The beginner wil l f ind it much more convenient

to set  up the t ra in and pal lets on the top plate,
first settin.ql the plate in one of the assembling
blocks as sltorvn in figrrre 193. Here the center
rruhcel is 1:artly cut arva-v in ortlet' to shorv the
pal lets ant l  how t l re enr i  of  the fork projecls
into the l rotance.

The pivots on the center staf f  at  M and the
fourth l l in ion N are 1n11gh lonqcr than the others
anr l  in lo* 'er ing the l l i l lnr  1 l l : r te into the l rosi t ion
shown in f i€ure 194 the c:enter staf f  is  f i rst  f i t tet l
through the center jervel, thc fourth l l ivot
througir the fourth jewel and finall-r* the other
pivots into thcir  prol ler  jervels.  Af ter  a l l  the

ir ivots arc in l losi t ion the movement is t r r rned
over,  rvhi le holdir ig t l te l l lates,  an<l  the l l i l lar
$crelvs are set in place. The balanc.c of t lre
rrrovement is then asscrnbled as has lte.en rle-
sc:ribed.

Sec. 2lB *- I le Care.f ul
' I 'he nrain th ing in rvatch repair ing is to use

ciire in all 1'our rvorl<. {iet into t}ris habit and
it st:<lir becoltres scconcl nattrre [o tlo -vouru'rtrk
as i l slroulel lre done. the firsl" t inte ovet'.

Thc i r rexl :er iencet l  incl iv ic lual  is  incl ined to
use too rnuch nrusculeir  energv at  t inres.  I f  a

l rar t  does not readi l l  go into place, he enclea-
\ 'ors to forc:e i t .  This is not necessary as these
p*r ls f i t  tergether rv i th $ precis ion that ' the

average nran is not usesl to and rvlren l ined rtp.
go logether rv i th verv l i t t le ef for t .  I f  3. 'orr  come
tel a point l i , irere i l seents vou must clamp down
hard in or<ier to assenrble a rvatctr. exatniuc
cleisel.v ancl no dr:ultt 1'ou rvil l  f intl something
out of  l i lace.

The beg inner  genura l l l ' th inks  tha t  the  tak ing
d<iu'n and trssernbling clf a rvatch is a. ver\:
d i f f icul t  t t r ing to nrastcr ,  th is i re ing in I ine rv i th
the bel ief  that  a u 'atch is suclr  a cornpl icated
machine. In going through this lesson -vou must
Irave real ized that there are not a great nunrber
of  d i f f ic t r l t ies to overcome nor are there as manv

lrarts to learn a$ rnost people $uppose. Occa-
sionaliv I have ashed proslrective students
hcirv manv p'heels the5' supposecl were in the
tinrer*keeping part of the rl 'atclr-**horn' many in
t l re t ra in anr l  have hacl  thern est imate al l  the
u.av up t<.1 seventv-f ive and even one hundred-

I)o vor l  real ize t l rat  beirveen the plate and
brirlges of l lr is movenrent there are exactlv six
rvheeis including the barrel, escalte wheel and
l :a lance. Yet rrhen vou have tnastered and can
replace eac.h part connected with these wheels
an<l their  l r in ions anr l  thoroughlv understand
the act ion of  t l re escal)ement,  r 'ou have mastered
the maior i t l "  of  the repairs that  come to
the average \Yatclirnaker.
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