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Lesson 9, - Winding end Setting Mec,ftwnisms.

scc'fi'cn B tlt:,,1H:.*i:T;;ilif"tr ;:
somcrn'hst confuse<i whun atte:nJrting to {rssern-
li le the setting and u'ineling lrarts.

It is a goocl pl*.n to study the ac:tic>n anel he
sure vou unelerstand the office of eaeh piece
heforc taking an3- meclranism apnrt .  I f  ycu
conre in confact rr ' i th an unfarrri l iar lv1:e make
a rerugh sketch shorving just horv the parts
match "rvith eaclt other. There lrre rrct a .qreat
number of t l i fferent t_r'pes of rrineiing and set-
t ing rnc:chunisms nnt l  af ter  J"ou have hacl  an
opporfunitS' t* studr" thenr as tlre_v come to _vou
for repairs, vou x'i l l  have l itt le trouble in r.e*
placing an_v of the pieces nntl u' ith ltractiee can
tell, n'hen shorvn a setting lrart for an American
rvatch, the facrtorv from r+'hich it carne and u.hat
its function is.

In the ke,o rvincl s'atch, the rvineling and
setting was perf,ormeel rn separate squares but
in the stem r*.ind antl stenr set n"lovrment hoth
of these ac.tions are $cconrplirhed bv means af
lhe one stcm.

As shown in a previous lessr.rn the sleevc in
a penelant set case is I iable t* rvear nr hecorne
broken and allov' the stem to slip from the
winding to the sett ing posi t ion.  Again one
might neglect pressin.q the stem back after
setting his watch, or even in lrandling it ths
stem cauld l:e l:rcught out of the rvincling pcl-
sit ion, an1' of these preventing the proper per-
forrnance of the hands in indica{ing the ceirrect
time..

While lhc convenicnce of t lre 1l*lrdunt set
watch makes it more pr:pular: ri, i th lhe aver-
age person, the positive acticn of the. lever set
nrechanism has been recognized as being better
for Railroad Wats:lres, c.CIn$equenth- one of the
requirernenls for a rvatch to pass Stanclard
Railrr-ratl Irtspectiorr is th*t it be levtrr set.

S*:c:. 22{ "' - ,.1n Old,er Tgpe of L,euer Sel.

The principles of the t ' inding antl settirrg
nrechanisil ls arr. rnuch the satne in all watches,
that is the stenr turns lhe. rvinding arbor
*'hic:h is c:onnected rvith the ratchet rvheel by
a series cf gears rvhcn rvindin.g, or with the
rann{in pirrion when setting. The older fonns
of stem winding antl strtt ing mechanisnrs were
quite conrplicatecl ancl not always a.$ dependa-
lrle in their artion as the ones of today.

Figure Xi0 is a vierri of the dial sisle of an
18 size American rnatle lrrovement rrith the dial
remtivedo shorvinu one af the older ty'pes of
lever setting mechanisms.rThe shift ing of the
parts from the r*' inding to the setting position
shown in fignre 2*? is acccrnplished by a se-
ries of levers arrrl springs controlled by the set-
t ing lever R.

In figure 2{X} the mechanism is in the rn'in<l-
ing position r,vit lt the lever B pushed in and
tlre vibrating arm spring C pressing the vibrat-
ingl arrn A and this holds the interwind wheel
which is underneath, againsl the r:atchet r*'heel.

In figur:e "Arl is shown tlre vibrating arm
turned over to expose ttre interwind wheel at
I) and the crorvn rvhe:el or rnain wind rvheel
*t E. I l is the setting lever also turned over
showing the pins on the lower side, the setting
cam G in figure ?flO and 202 being controlled
by' pin F, phile the setting lever spring ,I in
figure 203, presses against the pin H, figure X)l,
anel hoids tlre setting lever firmlv rvhen in the
x. inding pcsi t ion.

When thc lever Ii is pulletl out as sltnu'tr itt
figtrre Xl2, the pin F' slitles along the edge. of
the setting cam (l ancl alkirvs it to slrift to thc

Jrr:sit ion short'n in figtrres 2t2 and 203 being
forced {}vcr bv the retting $pring Ii, f igure 20S,
In this positialr it xo presses the setting bar L
tlrat the setting q'heel M, figure 202, ic engaged
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rvith the rvheel N which is attached to the can-
non lrinion I). Thus if thc cro\vn whcel is turnccl
rvhi ie.  in th is l rosi t ion i t  engage$ the internre-
r l iate set  lv l reel  at  0 and this convovs the l rou,er
front the sett ing tv l rcel  to the cat l l lor l  l r in ion P
s'hich c i l r r ies the minute hand.

In figure 20'l i* shorvn thc other sidc of the
plate wi th the winding br ic ige,  ratchet rvheel ,
cliek ancl click spring. This rvinding bridge
mav lie rer:roved b-"* taking out the tn"o ricrews

R altt l S aftcr rvhich it u.i l l  atr)I lear as in figure
2{}5 wi t l r  the l tevel  l r in iorr  in posi t ion at  V.  At
S, f igrrre X)l, the l. icvel lr irriun standing on enql
shows the square hole into rvhich the sciuare
of the t , indins stem f i ts.  When this pinion is
turnet l  b1'means of  the stenr,  the beveled ieayes
en${age t}re teetir of the cro$'n wheel ancl tnrn
ei thor the l r , indirrg or set t ing,  depencl i r lg upon
the posi t ion r : f  the v ibrat ing arm.

T in figure 204 shc.rrvs t'here the interwind
rr'lreel engages the ratcltet re'heel rvhen in the
wint l ing4 l rosi t ion.

Sec:. 222 - .. A Moderrt Type of Leur:r Setting

In lhe more inodern t1'pe of watch the change
frorn the settir lg to the n'inding is achieved by
nreans of. & sliding clutch. In figure 206 are
shorvn the 1r;rr ts of  a l lami l ton tvpe of  lever
scl t ing;  rnecl tanism. A is the c lutch lever and
sJrring, I3 the settir ig lever or shipl:ern Ii the
* ' inding i r in ion,  F the c lutch and G t l te rv inding
arbor" 

'I 'he 
clutclr F has a s(luilre lrclle running

length* ' ise thrr :ugh the center rvhich f i ts over
the square ;rortion I{ cf the wintl ing artlor.
Tlre c luteh sl ides f reelv on this sciuare and is
shifted bacrk artd fr:rttrr [:v the clu{crh lever ancl
spr ing A.

()rre encl  of  thc c lutch has ratchet teeth at  . I
to match the ratchel  teeth in the lox,er s ic le of
l l re winding l l in ion at  K,  whi le thc other en<l
at  I .  matches the teet l r  of  t l re interset wireel  at
lI in figure 2{}7.

Tire rv inel ing pinion I i  has n l ro le throuqir  i t
rvhich is f ittecl to turn freely on the rorrnd por-
t ion of  l l te u ' inding ar l ror  t r l  N.  ' f l re t l r icker
port ion of  the c lutch lever and spr ing at  ( )  f i ts
in thc s lot  P of  the c lutc i r  and * 'hen these parts
are as$embled and the setting; lever is Jrressed
into the rv inding posi t ion s l ron n in f igure 207,
the lcnsion r.rf thc clutch lever and slrring holds
the ratchet teeth af  the c lutch in c:ontact  wi th
t l te ratchet teeth of  the rv inding4 pi l r ion.

\f iren tl ie setting lever is lnrl led out to the
sct t ing l tosi t ion thc end of  i t  is  l r ressed against
t l te.  p i r r  R of  the c l t r tch lever and spr ing anr l
frtrces it to the pctsit ion shcrvn irr f igure 2{}8.'f}ri;
cerries the clutsh along the srtrurrre lrortion of
the rvineling arbot anrl the lou'er end is engaged
with the:  teet l i  of  lhe inte.rset  rvheel  M anr i  th is
convevs the polver ihrnugh the setting u,hee.l
S anr l  the rrr inute u ' i reel  T to the c.annon pinion
{_1.
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This ac.tion rlral. be sonrervltat confusing at
first but if you rvil l  rerne:nrber that the power
fronr the stenr is conveyed b1' t lrc rvinti ing ar-
bor direct lv to the c l r r tch ant l  that  t l re t ' indin.q

lt iniern tleies nol lurn qxcerpt rvlterr errqaqc.'rl rvith
the clrttelr, i[ lnnv hellr lr)u t(] r:ccall l torv thcse

lrar ls should l r r :  p lnccd.

In f igure 2{X} is s}rorvn thc olhcr s ide of  t l rc
plate u, l tcn lhcre pi t r t$ are in t i re rv i r r<l ing pusi-
t ion an<l  ut  f igtrre 210 l l ' i th the sel t ing l t :ver

l ru l let l  cut  to t l re sert t i r ig posi t ion.  The elut t rh
ilnd r*' inding pinion in 2{X} corresponcl to t}rtr
posi t ion s l tux 'n in Xl7,  u 'h i le 210 cnrrespr>n<is to
lXllt. As rni:ry be seen in figure X){l thc rvintl ing
pinion i* heltl in l l lace on the s'inding i lr l ior b-r.
t lre slnt ir"r the l l latc at \r rvhich yrrcvcrtts it
fronr creell ing n\uil]- frorrr thc clutch antl disclr-
gaging the teeth.  \ \ 'hen *ssenthl ing these l rur ls
the c ' lutc l t  arnd rv int l i r rg pinion arc plar:eel  on
thc rv int l i r rg t rbcr"  ant l  l l t r : r r  st : t  in pcsi t icn ern
lhis s i t le oi '  t l t t :  1r l r , r lc  as shorvn in f igurt '  21)$
trnr l  2 l ( ) .

In f igurc 211 is s l torvn t l te crorvn ( l r  rv inr l ing
*'ltercl \\ '  tnd tlrc rstcltet u'hccl X, rvh(' l l  t lre
Ino\ ' { : t ) l t 'nt  is  assctn}r lcd.  ' l t  212 is s}r t : r 'n a s ie lc
vierv cf t ltc cr{)trrrrl rr '}rcel r}n rvhieh arc trvn
scts of  t t :et l r  nt  r igtr t  atrglcs u ' i t l r  cur:h ot l r t l r ,  scc
Y and Z- Whcrr  t l rc rr lutc:h is cnguger l  t ' i th t l t r - :
r ry i t t r l i l tg  l l i t r ion  anr l  thc  r r ' i r r t l i n {  a r l ro r  i s  l r r rnc t l
br' t lre 511rrn l l r t r  u ' i r r r l i ng  t r l r o r '  hn r . i l r c {  i l

. ir{uarc }role shou'n at I in f igure 2{}fi into rvlt ich
flre srluare *f. t lre stcm fits - - the leaves of the
rr, ' inding pirt iern shorvn at V in figure 2{}{} are
engagetl rvilh tlre lou'cr teeth Z on the rrrorvn
wheel ancl  the upper teeth nt  Y are engagecl
rv i t l r  the ratchel  q 'hcel  as s l roq'n in f igr te 2L1.

' l ' l te 
t: lrrtch bein;g lrerl, l lrgailrst the u.,inding

lr in ion b-v th* tension of  the c lutch s l r ing as
in  f igure '207 and thc  tee th  on  each o f  these
being ralchet sh*trtcel, rt ltcn tlre x' intl ing arbor
is turner l  l tackrvards the ratc l ret  tecth of  t l re
t:lutc:h risc and fall in the ratcrhet tecrth of the
t ' incl i r r ;4 J l in icn and rnake t l re fanr i l iar  c l ick i r rg
{rr s{}rln{l of thu hrtt 'kutind. \Vhcn the wineling;
pinion is turnc:d forrvard t l re c l ick ing that is
ht'rrd i.q cri ls('d l i1' the rise and fsll of thc click
at Q, f ig;ulc 2l l ,  in lhe teeth of  the ratchet
u'heel.
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See. 223 - A Walt.ltan Leuer Set

Figure 214 shows another type of lever setting
tnechanisrn usetl on sonle rnodels of the Walt-
ham watch. rvith the setting lever at A and the
shipper lever at B.

In figure 213, E is the x'inding pinion, F the
clutch, G the wincling arbor, H the setting tvheel
capo I the setting wheel ancl J the rvindins ar-
bor bcaring. The end of t lre winding arbor at
K fits into the hole of the winding arbor bear-
ing at L.

On the shipper lever at C, f igure 214, is a
pin which projects on the under sicle and fits
the slot in the clutch at O, figure 213. \Yhen the
setting lever is shifterl to the sclting position

the shipper lever is forced clown and carries
tl ' i th it the clutch rn'hich engages the interset

rvheel under tlre setting cap at I), f igure 211':.

The x ' inding arbor bear: ing is put in place

from the movernent sit le of t lre plate as shown

at l{ in f igure 216. The settingl rvheel is placed

on its shorilder fronr the dial side and this

assernl:lv is held in place r"' i th thc setting rvheel

cap screw li rvhich screlvs tlrrough the setting

rvheel cap I), f igure 21ir, into the winding arbor

lrearing l'I, figure 21t\.

See.224 --  I l l inots Tgpe of  Leuer Set

F-igure 217 shows tlte setting arrangemelrt of

i l  high gracle Il l inois rvatch movement, the

Ilunn Slrecial. in rvhich ;\ is the clutch lever,

I ]  the c lutch lever spr inc,  C t l re set t ing levcr,

an<l  I )  t l re set t ing lever spr ing.  One looped encl

of  thc set t ing lever spr ing is held b1'  the screrv

at E t 'h i le t l re other cnd f i ts over the pin on

the lorr'er side of the setting le.ver at F.

Figure 218 shorvs the posi t ion of  these parts

rvhen the sct t ing lever is s l r i f tet l  to the sett ing
posi t ion and rv i th the plate oyer the sett ing
rvhecl rernoved.

Tlre set t ing mechanism of the moclern lever
set rvatch is not cornplex in i ts act ion and af ter
you understancl  the rnechanical  pr inciples of  the
c lu tch  and w ind ing  l i i n ion  in  i t s  re la t ion  to
the crorvn rvheel and setting rvlteel 1'eiu shoul<l
be able to re-assernble an.r' of them.

Sec. 22!i -* llodern Penrlunt Setting Ilechan isms

In same. of thc carlier moclels of l)enclant set
rvatches. before lhe use of t lre clutch, vibrating
ilrnls or vokes \t 'ere trsetl. These carlier forms
were sornewhat crlrnlrl icatetl but in all nrotlern

t-vpes ;-ou wi l l  f ind the rnechanism much sim-
pl i f iet l  and as in the case of  the lever set ,  af ler
yor.r havc once mastcrecl the arran{Iernents of

the parts you should assenrble e.asi ly e. i lher
Alncrican or Srviss st1.les.

' Ihe use of  thc s i id ing 
"1g{c:h 

docs awav rv i th

the yoke ant l  has l lecn adopted b-v pract ical ly

al l  rvatch manufacturers both in pendarnt  and
lever set  mnvenrents.
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^Ssc. 936 - lYultlrum l''endant Se:t

The \\.ralt lrarn ltentlant stt ttrecltanistn $h(t$,'n

Irere is trsetl in corncrtiern *' i th l lrc stcrn lnd

sleeve clescribetl in lesstlrt 2,

I f  3 'ou wi l l  c{rnr l } f l re lhe par ls in f igure 3l{}

1-cu r.vill see that thel' {u'c ttrtrc}r t}rc $ilt}}c as

those used in thc lever str t  in f igure ?l iJ wi th

the addi t icrr  of  the l r iunj{(rr  or  prrsh pirr  at  I1

f igrrre 219. In th is photogrulrh I  have sl towtr

the other s ic le of  l l rc x ' inr l ing i l rhor bear ing tcr

crralr le .vou to sre t l re short lder at  S on rvhich

the scttinr{ u'lreel rests.

In exilrrrinin.g the lever set E'&tches we fonnd

thnt nrost of the rlechanisms fr:r ehangirrg the
positieitr of lhc elutclt w:as ern the dial side of

tlre pii lar platr: u'hile in this penclattt set move-

rncnt lhe rnajorit l. af t lrer parts are betrveen

t l r is  p late alrd the barrel  br idge.

In figure 220 is shnrvn the meclranistn for

slrift ing frorn the settingg to x' inding in its posi-

ticn on the lower' or pil lar plate. These parts

are helcl in place b_v the shipper (1aI) shown at

A arrcl this cap is held b-v the screl\' It. I3y re-

moving this screrv ancl l i ft ing off the cap the

pnrts will alrpear as shorvn in figure ry92. C is

the shi;rper lel 'er" D the shipper, s'hile the

tr iangular shaped spr ing shown at  E is the

shipper spring.

Tlris shipper spring in sonre models is round

as shrlrvn *t F, figrrre 223, but its action is the

sarlle in eitlrcr slrape. The shipper performs

the sarne *ffice here tlrat the clutch lever tlitl
in tlre lever set rnotlel in figure 214,, ttrat is il
controls the position sf tbe cltrtch.
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Sec. 227 - Settitrg l:t*sitton

Tlre position shnurn in figure s 22tl and 2')2,
is the one that these linrts u'i i l  u$snll le rvlren
the movemctrt is out of t i ie caric ()r rvtrren the
stern is pul lcd orr t  to thc set t ing posi t ion.  Thc
shipper l. l  is pivoted on l irc, scr(:\y {i. 

' I '}re posi-
t ion of  the shi l l l rer  is  r r rntrol led hv l l rc s l r ip l rcr
lever C and tlrc shilrper spring Fl. As shurvn
here the slri l :1rer spring pressrri thc krver agtrinsl
fhe end of  the *hipper:  fur thcsl  f rorrr  the c lutch
and the -shipper bering pivnted al (;" t lrr: entl
which l ies in the s lot  nf  l l re r : lutch i .s J l rcsser l
rlsrrvnv'arrl clrruving the clutclr w'ith it. unti l
i t errgages thr: setting rt 'heel, scr: f igurc ?21.

Sec. ??8 - }I ' irrcling Positian

trVhen the stern irr the lrenelalrt sct c;lse is
pressed into thc rv i r rd ing t r losi t ion l ;v lnsans ol '

thc crou'n i lnr i  is  hckl  in that  posi t ion b-v the
sleeve a$ ex!)laineirl in f,esson 2" the l] lunger t]r

l rusl t  l r in u ' l t ic :h extert t ls  t l r rorrgl t  t l te rv inr l in.rg
arhol  is  l rush*<l  rkr* 'n to thc 1rr :s i t in i r  shorvn in
2.2, t r  anr l  l i r*  crrd ol  the l r l r r t r l l t : r  prcsscs l l tc
shi l ;1r*r  levcr dos'n l r tst  the stup ;r : rct '  l l  ant l
fo rc ts  l l r c  t ' t t r l  u f  t l r c  sh ip ; l c r  ru t t l  u ' i l h  i l  th r :
r : lu tch  r rp rv i , r r t l  in lo  l l t r :  t ' i n r l i r rg  l i t r s i l iun ,  l l t r l
is  rv i th t l r r :  ra l t : l t r t  l t rc lh of  thr :  c lutr l t  in {}rc
ra lc l t c ' t  t t ' t ' l l r  o f  t l t t :  l i ' i t r r l i r rg  l l i t t iun .  In  t r rk i r rg
tkrrvn th is nr*r : I tanistn i t  is  r rot  necessarv lo rc-
n1{}\ 'o l l t is sc:ru:rv it beirrg left in the plate at all
t irncs r"vrn rn'lt i :r 'r r: leaning the rvatch.

Carc shorrJt l  be used tr i  see that thc shippcr
slrring Ii. or F tloc,s tiot spring :l\ ra-v fnrnr you.

In assernbl ing i t  is  rvcl l l  t t i  ; r lare v{rur s l t i l r l rct '
anci  shi l r l rer  krver i r r  pts i t ion.  t l i t :n s l i l r  one ent l
o f  t l r c  r i l r i l rper  sJ ; r ing ' in  l r lacc  anc l  l ro l r l ing  thc
ln 'o par ls r l r l t 'n l ro lk the ut l tcr  crrd in i ts posi-
l ion.  ; \ f t r r  r l r ; in{  lh is i r r r r r rcr l ia lc l lv  re;r lact :  t l r t . i
shii l l l t :r r '*1r ittrrl sct tht: sr.I 'r l lv tt: hokl it.

?' lr is ttrc:c:h*nisrrr is lrard to asse:nrble rvithout
instruct ion anr i  thc l r t : . -_q; inner usual lv is confrrseql
as lu the posi l ion t . l f  the shipper ant l  t l rc shipper
lc:ver btrt anr'(nle shsruid lre ali le to see the
prollel: location of t lrese 1:arts lrSi c$nsultins
t l rese enlar:geel  p l rotagraplr ic strrdies.

Set:. 229 * - 11'l l ,: lrn Tinttnrtr tr{nur:nlrrtt Ontside
thr: Cuse

\\ 'hen a lever set  moverncnt is out of  the
caser the r*' incling antl setting rn'i l l  act as it rvr:ult l
lviren in thc r:a$c hst this is rl i fferent rvith it
lrcnrlant ;e t lrrnvsrrrent. ' Ihe 

onlrl '  thing tlraf
I<ce1rs the 1l t :nr lant  set  r r reclral t ism in win<l ing
posi t ion u.hi le i r r  i ts  case is the l rosi t ion r : f  thc
slcrn,  th is in lnrn l ic ing held l t_v the s leeve.
\l'lictr tlrcl nrovr,rrnenl is rernr.lved from the ca,:cr
t t r is  is  rc leaser l  and the shipper spr ing thrr l t rgh
the shi l lpcr lcter forces i t  to the por ldant sel
posi t ion.

\ \ I l t *n the cannon pinion turns * 'h i le in the
sett i t tg posi t ionr i t  turns t l re nr inute rvheel ,
scl t ing wireel ,  c lutr :h and rv inr l ing arbnr.  I f  yext
rvil l  cxilnline figure XiL )rou rvil l  see *'hat I
n lean. \ \ , 'hcn the r :*nrron l r in ion is compel let l  tc
Iurn al l  thcse pi l r ts,  i ts  Ioar l  is  increaset l  ant l
t t t t lexs i t  f i ls  t ighter than is necessarv,  is  l iahlc
to s l ip on thc center staf f  or  i f  the cannon pin-
ion is too tiglrt i{ rvil l  *lorv dorvn tlre nrotion
or in sonle instances stop the rvalch.

{}cr:asit.rrrallv movcrncrnts are allcrrrrd to rurr
{}utr i ide the csse and unless there is some means
of kr :crping the pnrts in thn l ' inding posi t ion
this nnnec.cssi t rv f r ic l ion rv i l l  canse the x 'atch
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[a run at * different rate t]ran w]rtn eased. F*r
th is re&son l rendant sct  rv: l tches havc sor l le
rnethod of  throu' i r rg the parts into thc rr . inr l ing

lrosi l i tn x 'hcn outside l l re casc.

In the \Yal t t ranl  n lovernent s l tcx 'n hcrc th is
is *ceornplishcrd ln. rneilns of the .thilr irt 'r brtr irt
I{. irr f igrrrr: 22{. T}re outtrr cttt l cxte:ntls l lr { lrc
erlge of th* 1rlat* u.hr.:re l lrc:r 'er is n nr.rtc:h in rr,hir:h
to insert a screw rlriver nr the i ip of lhe ln't le:z-
ers and ylul l  th is ship;rer bar oul  u 'h ich causes
lhe  hook  on  thc  o ther  enr l  a t  L  to  ca tch  the
shipper and shi f t  i t  and lhe r : lutch to thc rv inr l*
ing porit icn a,i shorvn in figure 925. As long
as these pzrr ls are in t l r is  1:osi t ion the. rvntch
cirnnot ber sel fronr l l te rvinrl ing arirerr but u'i l l
pe:rfornr as it does rvhen in the case u'ith the
slent yrusired in.

I t  seinrel i tnes hal tperrs thnt  ] "ou nlav neglect
to prcss t l r is  shi l i l lcr  l rar  l lac:k to i ts prr) l lcr

1r*sit i<.tn. I i 'r lr this reruscn it is u'ell to alu'at's
tt:st the t ' incling anel sctting n'ith ) 'ortr irench
kcrv l lcfore rer:asin{ nnv rnovenrcnt.

. Sec. 230 -- Elgin Penclant Settingl

l'igure 2?7 rihor.r'* lrilrt of the pillar lllate frorn
:r  l { i  s ize Elgin rnoventcnt wi t l i  lhe rv indinst  ar t t l
.se: t t ing parts in place on thc dial  r i ic lc.  F ' igurc
22{i shclrvs thc other sicle of this s&lne platt '.

I {ere is a } ievel  ( r r  rv inding pirr ic l r  lugcther '
rv i th n s. int l i t tg arrd sct l in5;  c lu lch,  rnrrch cn t l rcr
order of  or les you have studicd in 1:rcvious
sect iuns,  but control led bv a di f fere*t  p l*n.

The let ter*  indicate thcr pi l r t r i  as fc l lo* 's:
A* -Sett ing Canr

I3--Sett ing Levcr

C-'-t l lutch Ler,er

D- - -Se l t ing  Spr ing
K--Scttinr: Sllr ing {lanr

F'igures 22fi antl 227 slro*' thc. parts in the
setting positicn. "l 'he *etting spring l) f igure 227.
presses the lrin F" eiov'n anel thix, pin beling
attaclre.rl to the setting lever Il f igiure 22{i, at
the lroint (i, forces the setting lrrver over rnit i l
the entl at P lrushes thc setti l lg catlr A uprvard.
At l I  on thc set t ing cam is at tactred a pin w,hic: l r
extends tlrrough the plate and rnay lrc seen at
Ii figrrrc 227. hs the lrin is presseel upn'artl it
frrces the other cncl of the clutch lever at Q
dorvtrward srnel this carries thc w'ineling and
sett ing c l t r tch into the sett ing;  l rosi t ion,  gear ing
into the nrinute lvheel as sho.wn in figrrre 227.

When the stem is l t ressed i r r to the movement,
tlre wintl ing arbor v'hiclr also acts as {r lmsh
pin, pressing down on the lorver entl nf thc

*ct t i r rg lever f r l rccs thc set t ing caur over and
th is  ra ises  t l te  cnd o f  the  c lu tch  leser  and
r:arr ies thc rv inding and sel . t ing c l i r tc l r  into the
n'inrl irtg pusil ion shor.r'r l in f igures 22lt :rnd 229.

At I i f igulr: 2?7 is t ire. setting slrring canr
u'hich scrvcs the same pilrl lose as lhe s]ripper
bar on tltc nrovernent desr:ri l ;ed in Section 22$,
\\Ihen the movernent is in its case, the setting
spring canr slroultl bc in lhe position shcrvn in
figirre 227. If you rvish to discngage the clutc.lr
from the mintrle rvheel" in crder to lel the nrovc-
t t rent  l inrc outsir le.  the case, push the sett ing
spring carn lo lhc pr"rsit ion rhorvn in figure 2lXl
i lnd t l ten N' i th vour bench kev press the rv in<l-
ing arlir lr to thc n'incling trlosit ion. The lrre,ssrlre
of  the sett i r rg spr ing on t l re pin F havirrg been
rele,ascd bv nroving the sett ing spr ing canr.  the
par ls wi l l  renrain in th is rv inding posi t ion.  The
setting spring r:arn l lr*) ' be crltangctl from one
pnsitirxr to thc othc:r rvithout re:rnoving the dial.
In casing this l1'1re of nrovelrtent be srtre tu ltave

^the sett ing spr ing canl  in the posi t ion s l rown
in f igurcr 227. l f  lef t  l l ro jcrct ing as in f iEgure 229
it rnigirt be lrroken s,hen pressittg lhe nl{}}-e-
r t rcnI  into thc ( :as(] .

In figure XiO arc shorvn the follon'inE1:

L*" Winding sleeve
l [ -  - l ]evel  I ] in ior t  or  rv incl i r rg pinion

l . i - . - " \ \ r inding ant l  scl t ing t : lutch
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O-\Yincling arbor whiclr also serves as a
lrush pin.

In assembl ing these parts i t  is  onl_v neccssar) ,
to l ine thenr up as shox'n in th is l rhotogral lh.
Ttre bevel pinion sets on the snril l l  shoultler
of  the winding slceve, the square of  the u ' ind.-
ing arlror goes throrrgh the u'incling :rncl setting
clutch extendinq into the rvinding sleeve, When
assembled this uni t  rn ' i l l  appear as in f igures
26 and 7]8.

,Sec. 231 - It l inots Pendanl Set

Figures 2l)1 to 2l ]5 shorv the sett ing parts of
i r  12 s ize I l l inois nlovemerrt  not  at  a l l  cornpl i -
caterl antl easv to rrntlerstattt l. A, f igure 21t1, is
tlre locking lever, I) f i6lure 2i\2 tlre clutch lever
and C the ciutch lever s1>r inr t .  As shorvn in
figure 2ii j2 one enrl of the cltrtch lever spring is
hooked over  thc .p in  a t  D on  t l re  c lu tch  lever
and the r . l ther encl  oyer thc i l in I i  rvhich is on
the uppcr end of  the locking lcver at  F f igtrre
2l |1.  Ttr is spr ing l tu l ls  the pin I i  into the s lot  of
the c lutch lever forc ing thu enr l  rn 'h ich extends
intcl ttrcr clutch, dorvn*.irrd to the setting po5i-
tion as sltorvn in figure 2112.

tr\then tlre l lush pin is ferrced durvr), it pressers
the lockirrg lever over to t l re posi t ion shorvn in
f igure 23i1,  thus forc ing the ; r in on the other
ctr t l  l rast  t l re shoul t ler  in thc s lot  of  the c l t r tc:h
Iever in f igure 1X!.1,  srnd this perrni ts t l re c lutc:h
lever to s l l r ing rrprvard into the ruinr l ing posi-
tion shorvn in figure 23.1.

In figure 2il5 are slrown lhe 1>arts s' ith which
vou shoul t l  l ie farrr i l iar  b3'  th is t inre,  the l :evel
pinion, the u ' incl ing ancl  set t insl  c lutc l r .  the
lyinrl ing arbor ancl the penrlant l lush pin. Thcse

lrerr ts arc sholvn in t l re asscml i led uni l  in f igures
2lj1 and 233.

Sec. 232 -- A Hqnilton Perrlunf 5sl

Figurcs 236 tri 238 shorv a t3'pe of I larnilton

1rc:ndant set  rnechanisrn,  s inrple and posi t ive in
act ion.

In fiElure 2ll8:

G is the c lutch lever

I{  the set t ing lever spr ing

J the c lutch lever spr ing

Ii irr f igure 237 the lrendant set lever.

Tlre pin at L figure 2llf l  is fastened to tlre
set lever at l ' l  f igure l l37 wlri le the pin 0 figure
237 is fastened to the c iutch lever at  N f iqure
21i8.  In the sett ing posi t ion the stronger set t ing
lever spring H figrrre Xi8 forces the pin at L
dorvnward pressing that encl of the set lever I(
f iglure 237 rloN'nward, the upper enel pressing
the pin at O upwarcl and this presses the end
of thc cltrtch lever, which connects rvith the
clutch,  into the sett ing posi t ian shorvn in f igure
238.

When the push pin is prcssecl do*'n to the
wincling trrosition b-v means of the stem, the
pendant se.t lever K figure 237 is forced away
from the pin O and this permits the weaker
clutch lever spring at J figure 238 to press the
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entl of t l-rer r: lutch lever ancl rn'ith it the rvinding
atrd setl ing clutr:lr itttr,r the rv' inding position
sltou'n in fig*re. 2iXi.

In th is mc, le l r lent  * ' i l l  he founcl  a cain f i t t ing
in the sllace at S, einc side of rvhir:h c:on:es in
contact rn'i lh the pin R on the settinS; level'.
This catn (not shor.vn in the phr>tcgraph) hns a
pin al tached rvhich extends up through the tetp
plate terrrrinating in a $cre\\t hend and hv in-
strting i l f{:ru:w clrir.,"er in the slot of this head
lhc cant nra\- be turned to the left causing it to

pre$s against the pin R in the selting lever,
figure 2it7 anel forcing it intCI the rvintling posi-
tion so the mnvement nla.v run out of the ca$e
rvith the setting anrl rvincling parts in the sarrre

trrositir:n &s when in the case q'ith the stern
pushed in. The $cre\f,r heirtl rrhic.h connects u'itlt
thi,* cam rnay be knorvn hf its color, i l  being
dark blue rn'hile the bridge screws are bright
finishecl. When lhe. nrovernent is replaced in
the r:ase be sure that the canr is sn turned that
the setting rvorks properly.

Stc. 233 - A Dif f erent 7'gpe of l{echttnisrn

The majriritv cf Swiss pocket r.vatches, some
American merdels and practically all Srviss wrist
and bracelet rn'atc,hes lrave a pentlnnt net me-
chrrnism that does nett reeluire th* usc of a
slecve.

F'igures 2,11 and 242 slrow enlargecl viex's of
the seltir lg arrangement of $ 12 size Sorrth Bend
nrcvcntent rn'ith the tl ial removed. This gives
a good ielca of the general lrrinr:iples of nrost
yrentlant set nrcchanisms r,r 'hich do nt.lt r lepend
up()n a pendatr t  s leeve.

In th is model the sett ing lever D, f igure 241.
has a pin projecting frrirn tlre lou'er side, the
cnr l  of  v,hic 'h may be seen at  B ancl  th is l t in
fits in the slot of the stenr at A figure 2i|1)" In
the ;rhotograplr in figrrre ?ll the stem is shorvn
at l i , t 'here it lras hcen pulled oul to the settingg
posi t ion carr3 ' ing rr ' i th i t  the *et t ing lever.

In figure 24? the setting levcr is shorvn in
the nnrmal ; rosi t ion,  that  is  wi th the stem
prcsned in.  Tlre x ' inding anel  set t ing c lu lch F
slides back and fortlr on lhe s{{uare of t}re rr ' ind'
ing arbor or sts:nr anrl is cnntrolled as to itr;
persit ion by the clutt:h spring G. trVhen 3:ou pull
on the stem i t  hr ings the nett ing lever lo the
lrcrsit ion shor*'n in figrrre 211. and the end of the
settirrg le:ver forr:c* the setting lever spring II
dot 'n to lhe po; i t ion shos'n h*re ancl  i t  in turn
prcsses dorvn ulxlt l lhe clutch spring which
carries the setti.ng clutclr t lou.'nu'ard trnti l the
kru't:r entl engagcs the lceth in the intermediarte
sett ing n ' l tcrr : l  at  K,  th is in" l r r rn heinf  c.onnecled
Io lhe canr lon l l in ion b] '  lhe larger internre-
il iate settirrg *'hntl I and the lrrinnte u'heel I-,

\Vhen thrr er()\r,n anrl stern are lrressed in,
ther se: t t ing lcver s l ips of f  t l rc sef  levcr s l l r ing
al lorv ing i t  to ruiul l re i ts nornral  posi t ion as
shorvn in fic{um 2"12. freeing the r:lntch slrrinst

rrhich then farces the r:lutrfu [s1 {rr}gage rvit lr t lre
rv inding r l r  bevel  p in ion l ' I  ant l  lh is in turn
rvincls the nrainsprin6g througlr the crorvn wheel
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and ratchet rn 'heel  on the olher s ide of  the
movemettt, see figure 2.10.

In taking tlr is tvlle of nrctvernetnt frorrr the
case the screrv at  H f igure 24{}  is  turned to the
lef t  to loosen the sett ing ler ,er  I )  f igure 241 ant l
free the pin I) from tlre slot in the stem. Tlris
is sirnilar to tlre Su.iss rnoventent slrorvn in fig-
ures 4$, 13 and 4-4 in lesson 2, the $crerv itt E.
figure 21A, extencling dorvn thr:ongh the {wo
trr lates and being t l r readed into the sett ing lcver
at C figure 2.11.

Sec. Zillt - Exumples of S'urf.s.s Setlirte []ur{s
in }{'risf ltr'alclrr.:s

In figure 243 are slrr:rvn the setting parts of

one type o f  se t t in {  rnechan ism as  empkryed in
a Ss' iss rnr ist  watch. The l lar t  A is the sett ing
levcr or detent,  I ]  t l re yclke lever or c lu lch lever
and C the -roke sl l r ing or c lutch lever spr ing.
'I l i is 

t1'pe <lf setting \r 'orks on muc:h the salne
ylrinciple as was dcscril:ed in section 233. When
the stetn is pushet l  in,  thc yoke lcver hcl lds the
clutch in mesi t  rv i th the.  rv indina pinion being
held in that  posi t iou l r l '  the spr inc C. \ t r Ihen
t l rc stctn is l ru l ler l  out  as in f igure 244 i l :  l l resses
t l re encl  of  the sel" t inq lever against  the yoke
lever rvhiclr cerrries the clrrtch dorr.n unti l en-
gagert l  t l ' i t i r  the i r r terrrnediate set  wheel  and is
Iocked in t l r is  l rosi t ion b.v the i ro int  on t l re . ' *oke
lever bcing helc l  in the notch on the sett ing
Itrvc'r at Fl in f igure 24-i.

Figure 2^15 sholvs a Swiss t-v1re of setting antl
rv inding rv i th a voke l : r i t lgc or set t ing rn 'heel
bridge, at G. I ' Iere the parts arr) krckecl into
the rv i r t t l ing posi t ion bv nleans of  the nrr tch otr
the arrn exlending frorn thc -voke br ic lge to the
pin oil the settin{ lever at tr. \ lr}ren the stern
is  pu l led  ou t  the  lever  i s  t re ld  in  th is  se t t ing
posi t icn b-v the arrn pressing against  thr :  l r in as
slrow,tr in figure ?1{i.

Irr f igures 1J.17 erncl 2.18 is shown a different
l1 'pe of  1 'okel  br idge ant l  here the sett ing lever
rx'orks on the loke l<rver frorn tire left sirle antl
is  locked in 1>rts i t iorr  b1,  lhe pin on t l rc ent l  of
the  se t t ing  s i r r ing  a t  I {  f igure  217.

In figure 2,1{} is anot}rcr tr 'pc of vri l<c lrrit lge
u' i th the arrn exterrr l ing f ronr thc encl  to krck
t l re set t ing lever in l rosi t i<tn rnuch as the onc
tloe.s in figure 245. Irigure 2irf) sho*,s tlr is silrne
zrssenrh lv  in  the  se t t ing  pos i t ion .

One of  the svstems of  select ing mater ia l  for
Srr, ' iss watches is based largelv ullolt the size of
the rnovenrent ancl the sir:rpe of the parts I
have been descr ib ing. l iak.e l .ourscl f  farni l iar
rvith these three piec:es, lr 'hic:h are found in the
.great rnajoritv of Su'iss rvrist ancl J:racelel
rv:r tches ancl  f rom the dist inct ive shape of  lvhich
i t  is  possible to i r ient i f l '  the factor-v in which
the rvatch was made.

1.*  Se t t ins lever or detent.

2.-Yoke lever or c lutch lever.

3.--Sett ing rvheel  br idge or yoke br idge.
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TI8-9-J1 - Dleassenbly: LL/s or 16fs Elgll Opea Face.

W8-9dA - Assembly: lZ/s or L6/s Eleln Open Faee.

W8-9-J3 - Dlsassemblyz L2/s or 16/s Elgln Hunting.

$1ts-9-J4 - Assembly: LZls ar 16/s Elei.rr l{unting,

WB-9*t5 - Dlsaesembly: Le/s or 16/s Waltham,

1ffi-9-J6 - Assernbly: I2ls or 16f s Waltham.

1[8-9-tr7 - Dlsassembly: 18ls Elgin.

WB-9=TB - Assenbty: L8/s Elgln,

W8-9-Jg - Dlsassembly: Swiss AS 970

W8-9-J1O- Assernblyl Swlss AS 970

W8-9-'f 11* Dlsassembly: AS 1194 Dlrect Drlve Sweep $econd,

TE-9-J1?- Assenbly; AS 1194 Dlreet Drive $weep Seeond.
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lTB-9-,I1cHfc^oo Ecltoor o; wArcHrertile

DISTISSSffiBLY: L2/s Ar l6/s E1gin Open Face

NOTE: In each watch there are several different sizes of screws.
ffi i.nrport,ant that these screvrs be put back in their correct
position, }'fe suggest that es the odd sizes of screws are rernoved
they be put back in the plate after the part they were holding has
been removed. This will ehr,linate the possibility of misplaced
screws, ;rhen you becone familiar with the various screws and are
able to recogni-ze their comect positj-on in the vratch, this practlce
may be discontinued.

TOoI"S,_&1]IPIr{ENT AND SUPPLIES :

Movenient holder - screvrdriver - hand remover
assembly trreezof - lfainspring winder Jevrel

PROIj!]DURE

- cannon pinioo f,effiov€f -
pusher

11,"0J{

1 .

2 .

3 .

L
4 .

(

6 .

n
l t

8 .

REF'ERENCE

DISASSEiUBLE LZ/s Oft LSls EI,GIN OPEN FACE

Reniove movement frorn case and place in movement holder. Les. I

Let dor,vn power. T.,es, 5 , Sec. L32

Loosen stud screwr remove balanee cock and balance wheel. Flg. 1.59

Remove hands , diaI, hor:r vrheel and cannon pinion. Fig. 170-173-175-177

Remove minute vrheel clamp and mj"nute wheel. Fig. l-75-j..76

Renove clutch lever and setting spring. Les. 9, Sec. 23O

Tr:rn movement over and rernove pallet bridge and fork, F1g, J7B*L79

Remove ratchet wheel and crovrn wheel. Fig, 180

9. Remove train and barrel bridge.

10. Reillove train wheels and baryel.

]1. Remove barrel capr arbor and nrainspring.

L?. Lift out winding pinion and clutch assernbly, separate
four parts of this assembly.

Renove setting cam and setting lever.

Remove balance cap jewels fronn balance cock and pillar

NOTE: Observe the difference in slze and appearance of
ffi-Je'*re1 settings so you rtill rernenber when replaclng
one belongs in the balance bridge and pillar plate.

O-55) w8-p-;r

L3,,

li.r.

the Les. 9,
Sec. 23O

Fig. 226

plate. Les. 10e
Sec. ?hA; Les, lJ

these
whieh



u l.l lT r t l
t t

ilr
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JOB SH:ET

7{8-g-JZ

REFERENCE

ASSEIdBIL tZ/s Ar L6/s Elgin Open Face

T00I"?., &Ul3&ftiltit AND SUPPLIES:

Movenent holder - screwdriver - assenbly tweezer - nsinspring wi-nder
jewel pusher

PROCMIIRE

6. Replace train bridge and screws.

7, Assemble mainspring, arbor and cap in barrel.

B. Replace barrel and bridge.

g. Replace crolyn wheel and. scre$r, (Turn screw counter cloclnrise
to tigtrt'en. )

10. Replace ratchet rrrheel and scrernr.

11. Turn r.rovennent over and replace cannon pinion and minute vrheel

!2. Replace clutch lever and setting spring.

13. Test winding and traj-n - should revolve freely'

th. Trrrn movement over and replace P. F' & A. and bridge.

A5 , Replace balance cap jevrel and assemble bal-ance and hairspring
balance bridge.

16. Beplace balance bridge and inrheeL in movement' .

Z7 . Turn raovenent over and replace hour whee1, dial and hands.

HoI,r r0 AssEMBts Ub.0n #/t EqGIN OfEry *icE

1. Place pi11ar plate on novernent rest, dial side up.

2. Replace balance cap jevrel.

3, Turn pillar plate over and replace setting lever and cam.

h. Assemble winoing sleeve, winding pinion, clutch and winding arbor
and put in place.

5. Place all train wheels on plate in the order listed: Fig' 183
l. Escape *rheel and pinion, 2. 3rd wheel and pinion,
3. hth ',vheel and pinion, l+. Center 

"vheel 
and pinion.

Flg. 181+

Fig. 185

and clamp.

to
Sec. ?L5

O-55) wg-g-,lz

Les, 11



DfSA'SSlJbtBty: tZls ar L6/s

cffrcAoo 3crool 0t wltcfiruutt|e

E1gin liunting

TOOI^5, lQUIPirr}{T AND SUPP],II|S:

&ioverrent holder - screwdriver - hand. remover
assembly tyreeaer - jewel pusher

PNOClDlIAE

- cannon pinion remover -

lroqv r.g, plp.+sqElprjE L?b. gE 16ls ETGIN HUNTING

i' Plaoe novenent in movement holder and let dovrrn porrorr

?. Lcosen stud screw, remove balance cock.

3 . Remove balance wheel,

h- Rernove hands, dial, hour wheel and cannon pinion.

5 , Renove minute rg*heel clanrp and minute wheel.

6. Remove clutch lever and setting spring.

7. Turn movernent over and remove pallet bridge and fork.

B. Remove ratchet vrheel and. crorc: wheel,

9. Benove trajn and barrel bridge.

10. Remove train vrheels and barrel.

11, Rernove barel c&pr arbor and mains.ori.:ng.

1,2, tift out winding pinion and clutch assembly and sep ara1e
the four parts.

13 . Remove setting cam and, setting lever.

il*. Remove cap jewels from pillar plate and balance cock.

u1{tT m
I I I

tISgOf,l B*9

JOB SHETT
=$B-9-J3

REFSRENCE

Les. 5, Sec. J-32

Sec. 2O9

Sec.  2L0

Sec. 23O

Fi-g. a78-L79

Fig. lBO

S e c .  8 A

Les, 10 & 13

o-55) l',IB-g-J3
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,OB SHEET

lf8-9-dr

RSFERENCE

Sec. 2l,2

q SL ,tY: L?/s ar 1-6/s Etgin Hunting

TP.?r,:F-o_ EQUI!turEl{.I AND supPLIEs :

Movement holder - scre'rrdriver - assenbly trre ezer - hand. renover
cannon pini.on remover - n&irrspring wi:rder - je-nel pusher

PROCEDIIRE

Hffi rq ilqsF,l'auj t2/.2 oE :,6/s pi:,qTry ${ffii,Nc
1. Place pillar plate on movement rest,, d.ia1 slde Llp.

2. Replace balance cap jeweI.

3. Turn plate over and replace setting lever and setting callc

l+. Assemble winding sleeve, wind.ing pinion, clutch and vrinding
arbor and put in p1ace.

5' Place all train vrheels on plate in the ord.er listed:
l. Escape wheeI and pinion. 3. 3rd wheel and pinion,
2. l+th inrheel and pinion, lr, center wheel atrd pition,

6. Replace train brid.ge and screy,rs. Fig. IBL

7 . Assernble nrainspring, arbor and cap in barrel.

B. Replace baryel and brid.ge. Fig, t85-fgd

9 " Replace crown yrheel and screw.

10. Replace ratchet vrheel and screw.

11. Turn novenent over and replace cannon pinion, minute wheel and. clarnp.

1,2, Replace clutch lever and setting spring,

L3, Test rinding and train - should revolve freely.

1L. Turn movenent over and replace P. F. & it. and, brid.ge.

L5. Replace balance cap jewel and, assemble balance and hairspring to
balance bridge. $ec. Z3;s

16' Replace balance bridge and wheel in movement, Fig. l9o

17, Turn movement over and replace hour wheel, dial and hand,s. Les. 1l

O-55) , vr8-l-Jh



UNIT !'f
I I I

tEt301l B-9 cHfcAgo ncxoot o? wArcH[A;l1q

JOB SHETT

vtg-g*J5

f€lIlOV€f -

DfSASSEIAIY t IZ/s Ar 1.6/s Waltham

T0otPr- FSuIPlmNr nILsIJl,HlIEf :

Movement hol-der - screwdriver - hand remover cannon pinion
assembly tweezer - jewel pusher

PROCEDIIRL] RT,TtsRENCE

H01f ?o pISASSEststE w- OR 16ls i{ALTiiAM

1. Place movennent in movement holder and let down pow'er,

2. Ioosen stud screvr and remove balance cock.

3. ?urn movement over and remove hands and dial, hour wheel,
cannon pini-on arrd rninute wheel.

Sec. 2O8

L. Remove j-ntermedi-ate set wheel . NOIE t The bearing on which the intemediate
set wheel ls settlng is also the
bearing for push pin.

Turn movenent over and renove pallet bridge and fork,

Remove ratchet wheel.

Remove crown wheel screw and crovr'n vrheel. (NOTEI Right thread turn
counterclockn"ise to
release. )

B. Renove train and barrel bridgu .

9, Remove train wheels and barrel.

10, Remove baruel GsFr arbor and mainspring.

11. Remove shipper c&Fr shipper spring, shipper lever and shipper, Les. 9,
Sec . 226-227 -228-229

L?. Remove clutch and irindjng pinion assembly, separate the I parts,

13. Remove balance cap jewels from pillar plate and balance cock. Les. 10-13

) r

6.

7 .

(q'15) Tfg-g-J5



UNIT Tf
I I I

L:530il B-9 €Hrcrco tcltool ot wAt€lftArtr{e

JOB SHEET

trT8-g-J6

ASSEIIBL{: tZ/s ar L6/s }yalthara

TOOI*9, EQUIPMETIT &IIID SUPPITES:

*Iovenent holder - screwdriver - assembl;r t'*reezer - mai-:nspring ninder

PROCEDURE Rtr'EBENCE

Horif T0 rlssEI,{Br,E *_ gn }6/s. Wtl.L?tlA.lil

1. Place pi11ar plate in movement holder, dial side up and replace
balance cap jewel.

?, Place pillar plate on movement rest, dial side doqn.

3. Assemble and replace the vrj-nding pinion and clutch assenbly.

h. Replace shipper, shipper lever, shipper spri-r:g arrd cap.

5. Place all train wheels on plate in the ord"er listed:
l" Escape wheel and pinion. 3. 3rd wheel and pinion.
2. hth vrheel and pinion. h. Center wheel and pinion.

6. Replace traln bridge and scr€rrs.

7. rrsseable rnainspring, arbor and cap in barrel.

B. Replace harrel and bamel bridge ,

9, Replace crown wheel and screwr (Turn screw clockyrise to tighten, )

10. Replaee retehet rryheel and scrernr.

11. ?est winding and train - should revolve freely.

L2 . Replace P. F . & ri. and bridge .

13. Replace balance 'sheel in nnovement. Fig. 158

il+. Replace balance cap je','rel and put balance bridge in place.

L5, trith stud in place at proper height, tighten stud scr€wr R Fig. L67 t
Sec.  2OB

16. Replace interrT ediate setting vrheel and c ap .

L7. Replace cannon pinion, milute 'wheel and hour wheel.

l-8. Replace dial and hands .

{915) w8-?-.16



UHIT
1Af
U f

III

Lrfgoil B-9 cHltAco icfiool o? wA?clfnArrxo

JOB SHTIT

!y8-9-J?

REF'ERENCE

Lesson 5

Lesson 5

LesSOn 5

L e s .  9 ,
$ec. 22l,

Lesson 5

DISASSEIdBLY: 18/ s lilgin

roo_t_s r."FQirTlMdS{, t}.rD s ;jPltI;iS, ;

,tiovement holder - screlvdriver hand remcver
assembly tyreezer - jevrel pusher

PROCEDURE

* cannon pinion rernov€r -

How q,g prsJ.psiri!tsr,8 r9& qrq+N

1. Place rnovernent in movement holder.

2.  Loosen stud screw,

3 . tt"ersove balance bridge and balance wheel.

l+ . Let do';rn porser.

5. Turn movement over and remove hands and dial.

6. Renove hour wheel ani. cannon ninion.

7 . Reniove minute wheel.

B. Remove vibratirg &fiir, crov,r"n wheel and interrnediate *rinding
and setting wheels,

9 . Turn movement over and rernove barrel bridge and barrel.

10 Remove baruel c&pr arbor and nainspring,

11. Hernove ratchet rrheel,

L2.  Remove plate br idge screws.

13 " Tirn novernent over hol<iing upper bridge in place . Then lift
lower plate up.

$ec .  2 l .7

1l+. Remove all train wheels and P. F. & A. from upper plate or train bridge.

15. Remove balance cap jevrels from poiance and balance cock.

(ro-55 ) ,iiB*9-J?



ASSE}IBLI: \B/s 0. F. Elgin

T0oI4r_ 4RI$PMEII'f rND suPptIES_:

Movement h<llder screwdriver - assembly trrreezer

PROCEDURE

UNIT w
rTI

tcSsolrl 8-9 SXlCrao tctfoor of wAtcltsAltxc

JOB SHTTT

yf8-g-Jg

Rff'ERENCE

See. 2L7

L Fig" 193

- fin{ qgp3ing .'trlnder.

ttow T"o_ *p*Sgi'tsi.,E lg/g L. F: ELGnr

1. Replace balance cap jewels.

2- set upper plate or train bridge in a roovement holder,
upside dorryn.

Insert P, F, & A. in opening of potance.

Put escape vrheel in proper je*vel or hole rnaking sure that the
escape wheel- teeth line up with pallet stones, 

-

Fut fourth wheel in posi,tion with long pinion up,

Pr:t center vrheel in positlon with l-ong plnion up.

l+.

t"
) t

6 .

7 ,

B .

Put thiJd wheel i.n position.

Take pillar plate and lower it over train .ryheels. IIoTE: The eenter
pinion is the longestr so that should first be trgoffif,-tfru"-fi"* the
fourth pinion in itts proper jewel, l iolding the pil lar plate in place
line the other three pinions in their proper jewels.

9 ' Holding pillar plate at ed.ges turn movement over and put in bridge screws.

10, hsert ratchet wheel, be sure cl1ck ie in position.

11. ;r.ssemble mafnslpring, arbor and, cap in baruel.

1,2. Replace barrel and brid.ge.

13. Turr: novenent over and install cannon pinion and mi-nute wheel.

ll+. Replace cror'irl wheel, interrnediate winding and setting wheel aridvibrating arm.

Replace hour v*ree}, dial and hand.s.

Replace balance wheel and balance cock.

L5.

! 6 .

$-55) y,l8-g-;8



UNIT w
TTT

L:35ON B-9 cHlcroo tcrfocl 0t wtfcHnArmc

JO8 SHEET

Tf8-g-Jg

DISASSEMBLYT Swiss AS 9?O

TO0I,S., FQUIPL&I,IT tiND SUPPL,FS.:.

Movement holder - scr€rvdriver - ha.nd remover - cannon pinion reilov€f -
assenbly tvreezer

PROCEDURS

HOW TO DISASSE}ffiI,B S}'TSS AS 974

1. Remove hands, dial, hour vrheel and cannon pinion.

2. Turn movement over and loosen stud screwi N0J{,i Do not pueh on stud.

3. Remove balance bridge and balance wheel. (ti1t movement holder on bench
and jiggle as you lift balance bridge, balance wheel should cone free
of movement. )

h. Turn bridge and wheel over and lay

5. Holding bridge dorur firnrly, select
gate half Tray. NOTE: If there is

have a hole, use a

Tr:rn bridge over and push on stud,
free of bridge.

Let po',rrer down.

it fLat on bench plate.

proper screwdrlver and turn hairspring
not a slot for screwdriver, gate nay

sraall pin to open regulator gate.

balance and hairspring should come6.

7 '

g .

9 ,

10.

11.

l .2.

13 .

th.

l ;5.

16.

17 .

o45)

Remove pal.let bridge and fork.

Remove t,rain bridge.

Renove ratchet ''nheel and cro'irn vrheel. (Both screws turn clockrise to
loosen.  )

Renove barrel bridge and barrel.

Remove barel cspr arbor and nrainspring,

Renove traln starting with: ?. center vrheel, b. 3rd wheel.
c. hth wheel. d, Eseape wheel.

Remove two scre?{s holdi,ng set bridge and carefully renove clutch
lever and spri.ng,

Renove minute wheel and interrnediate wheel,

Remove a1f cap jevrels.

Release set 1ever, pull out stem, remove .:lutch and 'slndj-r:g pinion.

!-f8-g-Jg



uil lT
TI

I I I

tE53Of.f B-9 cxrcroo icHoot ot tArcHnArrxo

JOB SHTET

w8-g-flo

ASSE}fiBIY: Swiss AS 97O

r9gls., tlQurLlF_ry,l Alp qupplrEs:

Siovenent holder screwdriver - assembly tweezer - nainspring wj-nder

FBOCH)TAE

HO.Tf r0 $:P-Fql#LE p',rrss An sro

]. Place pillar plate on hovement, holder.

2. Replace a1I cap jewels.

3 , Place all train wheels on plate j;n order listed below:
A. Escape wheel
B, l+ttr wheel
C,  3rd wheel
D. Center wheel.

l+. Replace train and escape wheel bridges,

5. Assenrble rnainspring, arbor and cap in barrel.

6. Replace barrel and bridge.

7 . Replace crown and ratchet 'rrhee],

B. Replace cannon pinion.

9. Replace clutch ivinding pinion, stem, interrnediate set vrheel, rninute
l,'rheel and set bridge.

10, Replace F, F. & A, and bridge.

11. iissernble balance wheel and hairsprlng to cock.

12. Holding bridge take screr{ Criver and turn gate c1osed", naking sure that
outer coil is in regulator pins.

L3 . Replace bale.nce assernbly in movement.

th. Replaee hour rrheel, dial and hand.s.

G-55) w8-p-;ro



DI$ASSEMBI-,Y: AS 119h Direct Drj-ve Sweep Second

T00rs, EQ9IzuENT,.,-Arip SUpP-Lr$S,:

Jdovement holder screv'rdriver
assembf tweezer

PRCCTDURE

cHrcAoo tcHool ot wArcfinArlxo

hand r€fiover - cannon pinion remover

: .  ;

UNIT w
t I I

LSS'ON -9

O-55) lv8-g-,nr
L o f Z

Hgnr T9 prsAs.smtsLF AS ]-r?h pTRECT

1. Remove movement from case.

2. Renove hands and dial.

DRTiIE S},I,.$EP SECOND

JOB gHEET

T.TB-9-Jll

3. Renove hour wheel and cannon pi-nion.

h. Turn movement over and locsen stud screlff, (NOfg: Do not push on stud. )

5. Remove balance bridge and balanoe wheel.

6. Turn bridge and -orheef over and 1ay flat on bench plate.

7. Holding bridge ciowrr firvnly, select proper screwdriver and turn
hairspring gate quarter turn in either direction.

B. furn bridge over and push on stud, balance should come free of bridge,

9 . Let polver down,

10, Renove pallet bridge and fork.

11. Renaove trairl bridge.

l.2, Remove escape vrheel, httr (s'',veep) wheel and 3rd wheel.

13 . Remove ratchet and crovrn r,vheel.

il+. Remove barel bridge and barrel,

L5. Remove barrel eapt arbor and mainspring.

1'5. Reniove centerovheel bridge and centerrEheel.

L7. Remove set br idge.

18. Remove minute r,'rheel and intermediate . set wheel.

(ovER)



'ff8-9-J1l

19. Carefully remove c1.utch lever and spring.

20. Remove siem, clutch and winding pinion.

27. Remove all cap jewels.

{g-55) $rB-g-.irr



UHIT
yv

i I I

LEgSOil B-9 cHtcrco icHoot oD wAtcilnAxtilo

JOB SHE:T

v{-8-9-Jl2

ASS]dALYT AS 119h Direct Drive S-weep $econd

r9oLL EQIjJFn@.Nr nS sU-PPLISS:.

Movement holder - screwdriver - assembly tweezet * nainspring winder

PROCEDURE

S,?L-I r0_ Asqpi'$qq. ,iF 112| p145gl DRIYH sil,Egl F-qccl;D_

I. Replace all cap jervels.

2 . Replace center wheel and bridge,

3. . i.ssemble rnainspring, arbor and cap 1n barrel,

h,  Replace bamel and br idge.

5. Replace crown and ratchet lvheel.

'6. 
Ireplace escape vrheel, 3rd wheel and lth (sweep) whee1.

7.  Replace train br idge and screws, (Check for t ra in recoi l . )

B, Replace cannon pinion

9. Replace clutch, winding pinion and stesr.

10. Replace clutch lever and spring, interrnediate set wheel ninute and
set br idge.

11 .  Replace P, F.  & / r .  and br idge .

l2, ir.ssemble balance r, 'rhee1 anC hairspring to cock.

13. Holding bridge, use screwdriver to close regulator gate, (Be sure outer
coi l  of  hairspr ing is in between regulator pins,  )

i l+. Replace balance assembly in rnovement.

L5. Replace hour rnrheel, dial and hands,

$-5r) wg-s-;re


