
When correctly lensioned ond centered, lhe contoct springs should be stroighi..Springs.shoped os.sh_own in fig; 22 ond 
^23will not work iotisfoctorily. Finolly, moke sure lhot ihe assembled contoct is electricolly insuloted, from the plote' fi9. 24.

Fis.22 Fis.23

5. 5. Checking cnd odjusting the mognelic reiurn oction

Check the click lever pivots No. 4330 ond the corresponding jewels lo moke sure thol they ore cleon. Fit the click lever
olone. Check the endshoke. The bonking pins musl b: verticol. Do noi touch the bonking pins or the pollets of the click
lever. Move the lever by shifting the fork to moke sure lhoi the ottroction of ihe click lever towords lhe bonking. pins is

of equol intensityoneilherside. Ifthisisnollhecose,dividelheotirociione.quollybyturningth_e.mognetic shunilocoied
underneoth the iever, fig.25. This operotion con be effected when the click lever is in posilion. If the ottrociion istooweok
ofler it hos been equoliied, it con be mode slronger by slightly bending the mognelic shunt to bring it closer to the Iever
mognet. This con oiso be done with the click lever in position, fi1.26'

5. 7. Assembling lhe trsin

Remove lhe click lever 4330. Fit the center wheel No. 206 ond lhe center wheel cock No. 126. Check the center wheel for
trueness in the floi. Lubricole the upper pivot of the cenier wheel ond the pip of the lower pivot of the sweep second wheel
No.227. Then, in the following order, fit: the click wheel No.4360, fhe sweep second wheel ond lhe lhird wheel No.2'10.
Fitthetroinwheel bridgeNo.-ll0inpositionond,beforescrewingitdown,checkthefensionof thefriction springofthe
sweep second wheel, Nb. 471 14.This is done os follows: roise the iroin wheel bridge 0.05 mm. The sweep second wheel
shoul'd then run free without endshoke. lf the shoulder of the pivol of the sweep second wheel presses ogoinst its jewel,
the iension of the friction spring of the sweep second wheel is loo greof. On the olher hond, if lhere is ony cleronce between
the shoulder ond lhe jewel, the tension of lhe friciion spring of the sweep second wheel is not sufficient. When this operotion
hos been finished, sciew down the bridge ond checklhetroin forfreedom ofoction ond ihe sweepsecond wheel fortrueness
in the flot. The friclion spring of lhe sweep second wheel should not be lubricoted. Before fitting the friction spring of
the click wheel, No.4385, chlck its lension os follows: ploce the spring in position by turning ii. Screw it down. lf the
tension is correci, the end which normolly presses on lhe click wheel pivot slightly proiects beyond the surfoce of the troin
wheel bridge (by 0.05 mm.). lf this is nol lhe cose, the tension should be correcied. Then reploce lhe spring in its normol
working position so thot it presses ogoinst the tip of the click wheel pivol.

5. 8. Fitting ihe molor stalor ond leod,
checking ihe conlinuity of the circuil

Before fitting the motor stotor No. 4020, check ii for proper insuloiion by.conne.cting one of fhe.ohmm.ets.l plugs to lhe
inpui termin-ol ond the olher lo lhe lominolions. The resistonce meosured should be proclicolly .unlimited. Then check ihe
w6rking of lhe conloct protector elements (diode ond resistonce sunk in the plostic moteriol of the stotor). This check is

effectedosfollows:connectiheOplugof theohmmetertotheinputterminol ondtheeplugtotheoutputlerminol. Nole
lhe meosuremenl shown by the ii-strument (volue A). Reverse the plugs ond toke o second reoding (volue B). The difference
belween the two meosurements (volue A less volue B) should be belween 250 ond 700 O. lf no difference is registere.d, lhe
prolector elemenls ore out of oider; they ore no longer working ond lhe molor slolor musl be re.ploced. ln lhis
cose, olso check the condition of the contoct finger ond the beoks of the conlocl plote, which should show heovy troces of
burning owing to lhe foct thot lhe protector elements hove not been working; the complete -bolonce ond.the contoct plole
mustthinbefuploced.Whenthemotorsiotorisfoundtobeinorder,filitin.position,.Donotforgeitofillhe.stotorwedges,
if ony (they should be corefully ploced off to the side when the movement is disossembled).- Before screwing down the molor
stotor,'fitthe leod No.4160fo'the outputterminol, moking sure lhot on insulolor No.4030 is ploced under eoch screwheod
of lhe molor slolor. At lhis stoge of ossembly, ihe continuily of lhe circuit should be checked os follows: frg. 27 ond 28.
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lhe qssembled coniqcl
plqte: R : c€
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Fis. 27

Stroke in lndion inl<"

Meosurements to be token Results obtoined

R : meosUrement A
(s.B).

R:0.

R:-"

D--

R:0.

R : meosUrement A
(s.8).

Conclusion

ln order.

Shori-circuit on inpul terminol of moior stotor
ond on outputterminol(oron lhe ossembled contoci).

Motor stotor useless, broken winding.

ln order.

Short-circuii on input terminol.

Short-circuit on output terminol or on
ossembled contoct.

The most common cquses of shorl-circuils ore the following:
o) 91 l[e--i1pul-terminol : omission of insulclor No. 4030; feed bridle No. 4035 or 4036 touching shonk of stotor screw

No. 54020; dirl between slolor screw ond inpul lerminol (filings).
b) 91 f f e outpul lerminol : omission of insulolor No. 4030; leod No. 4160 touch ing the shonk of stolor screw No. 54020;

dirl belween lhe molor slalor screw ond lhe oulpul lerminol (filings).
c) on lhe conlocl-unil: omission of upper insulolors No.4086 ond lower insu_lolor No. 4085; conlocl springs louching

one or both of lhe be<rks of.conlocl plole No. 4091 ; dirl between lhe ossembled coniocl screws No. 54040,-ossembled
conlocl unil No. 4080 ond plote No. 100; metol filings embedded in the insulotors No. 4085 ond 4086.

5. 9. AssemblinE lhe hond-setling mechonism
Fit the.hond-setting^pinion No. 41 2. Lubricote the hand-selting siem No. 405 ond ploce it in position. Screw on the
setiing lever No.443. Lubricote lhe functionol portion ofthe setting lever spring No.445.

5. 10. Oiling lhe clickworl<, filfing the click lever
Applyosmolldropof polleioilontheiipof every3rdor4thtooihoftheclickwheel No.4360. Ploce the click lever No.4330
in posiiion.

5. 11. Assembling lhe minule worl(
Lubricote the setiing wheel ond minute wheel studs. Assemble lhe minute work ond screw on ihe minute work cock No. 462.
Check the wheels for free running ond endshoke. Lubricote the center wheel No. 206; greose the inside of the connon
pinionNo.245.ond pushiti.nioposition(becoreful oftheleeihoftheminutewheel No.260).Checkthepipoftheconnon
pinion lo see thoi it is slighily less prominent thon in o woich of ihe usuol type.

5. 12. Fitiing the bolonce
With lndion inl<, lroce o verticol stroke on the inside of the rim of the bolonce No. 721 , opposite to the hoirspring stud"
This will mol<e it eosier to checl< the omplitude, fig.29 o.
Assemble lhe shock-protecting devices without oiling them.
P.loce the bolonce in position ond put it.into proper running order ofter hoving mode sure thot the coniocl finger is perfectly
cleon-Thecontoclfingershouldpoiniinihedireciionofthecenieroftheboloncestoff,fig.2gb.
Checktheendshokeofiheboionce. lishouldbevery-slight(0.01 mm.),otherwisethewolchwillbenoisyinslonting positions
with the diol upwords. Check the interociion of the fork ond roller ond of the contqcl finger ond contoct springs.-Checl< the
oir gop (i. e. the spoce between the mobile ormoture soldered io the bolonce ond thJlominotions of the riotor stotor).
The spoce between ihese ports shou ld be 0.13 m m. 10.04 m m.This cleqronce is eq u ivolentto holf or th ree q uoriers lhe th ickness

of the mobile ormoture. lt is corrected by odding
stotor wedges No. 4040, which ore ploced be,
tween the plote ond the lominotions of ihe stotor
(wedges 0.02 mm., 0.04 mm., 0.06 mm. ond
0.08 mm. thick ore ovoiloble). Then ploce the
compleie movement in o demcgnetizing mochine.

5. 13. Generol lubricolion
Bolonce No" 721 , ihird wheel No. 210, sweep
second wheel No. 227, click wheel No. 4360 (in
the cose of the lost-nomed wheel, roise the
friction spring of the click wheel, No. 4385, to
drop o little oil oround the pivoi, then, with-
drowing the oiler, opply the resi of the oil drop
to the lower surfoce of ihe friciion spring where
it is in coniqct with ihe click wheel pivot).

Fi1. 2? o Fis. 29 b



6. Checking lhe finished movement

Firsi of oll, check ihe domping (freeness) oflhe bolonce by turn-
ing it to the knocking position, then releqsing it ond counting
the number of complete oscillstions until the sweep second
wheel stops moving. The number of oscillotions should be
belween 30 ond 40. lf there ore fewer thon 30 oscilloiions, the
bolonce is subject to excessive broking. Then ploce the finished
movement on o ploin feed ring, ond the whole on ihe micro-
phone of the lesling instrument (Multiscope or Electrotesi).
Adjust the opporotus occording to the monufocturer's direclions.
To moke sure lhqt the movement is in perfecl working order, ii
is odvisoble to toke the meosurements corresponding io the
coloured oreos in the following loble. lf the wotch refuses io go,
refer to porogroph 5. 8. ond ogoin check the continuiiy of the
circuit ond lhe possoge of current inlo the feed ring.

Posilion

D. D.

P. D.

P. D.

Volloge

1.5 v.

1.6 v.

1.2 v.

Currenl consumplion

lf the performonces correspond lo those loid down in lhe toble ond lhe conloct imoge is closely similor to ihoi shown in
fig.32,thefinol timingcorrectionnoybeeffected. lf theperformoncesoreinferiortothosegiveninthetoble,itis necessory
to look for ony possible defecls. The most common defecls ore the following:
o) bodconloclimoges. lmogessimilortoihosegiveninfig.33,34,35,36ond3Toreduetodefecisthotmustbecorrected

occording to the coptions occomponying the figures.
b) bod role. The omplitude is lower ihon thot shown in the toble, ond therefore ihe current consumption is increosed.

Moke sure lhot the cir gop is normol (v. 5. 12.), lhot ihe stotor wedges, if ony, hove been reploced, thol the
movemeni hos been demognelized ond thot ihe hond-selling slem is uncoupled (pushed-in position). Check the
freedom of rototion ond the domping of the bolonce, the endshoke of ihe runner' orbors, ihe lubricqtion of the
movement ond its generol cleonliness.

c) bod roie irocings. Dois out of olignment in ihe insiontqneous roie trocings show thot lhe mogneiic return oction is
oui of odjustmenl, fig. 31.

5. 1. Conloct imoges photogrophed by

Fig. 31 Bqd
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o : Single conlocl oreo

Contoct occurring only between the conloct
finger ond the contoct springs, v, fig. 38 ond 39.

b : Double conlocl <rreo

Aport from ihe contoct described obove, o
second conioci occurs between one oflhe
contoct springs ond lhe corresponding beol< of
the contoci plote, fi9. 40.

c : Rebound oreo

The finger hos come cwoy from the springs
which, by vibroiing ot the iime of domping,
couse o few very brief conlocts between the
springs ond the beoks oflhe contoci plote.

Fig. 32.
Solisfoctory conioct.
Succession of similor
oscilloscope imoges
su peri m posed.
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Fis. 33.
Bodly centered contoct.

Series of non-superim posed
imoges formed ollernoiely
of smoll ond lorge imoges.

Correclion: cenler lhe springs
(v. 5. 5.).

Fis. 34.
Foulty conlocl belween finger ond springs.

The line corresponding to lhe single contocl
oreo is broken in severol ploces.

Correclion: check lhe conlocl finger cnd lhe lips of
lhe springs, qs well qs lhe lension (v. 5. 5), fig. 20 cnd 21.

Note: lhe contqcl belween lhe finger cnd lhe springs
is oflen foully on one side only; imoges. cs obove will
lhen olternqle wilh good ones.

Fis. 37.
Very bod conlocls: severol
defecls.

Fis. 35.
Conlocl broken ol the beginning of
the double contoct oreo.

Correclion: check ihe clecnliness o{ lhe
springs ond lhe becks of lhe conlact plqle.
Check the distqnce between lhe conlqcl
springs ond lhe beqks of lhe contacl plate
(v. 5. 5., fig. 19).

Fis. 36.
Excessive rebounds.

Correclion: check lhe cleqnliness of the
springs cnd the beqks of ihe conloct plote.
Check lhe lension oflhe contocl springs cnd
lhe dislqnce belween lhem ond lhe beqks
of lhe conlqct plote (v. 5. 5., fig. 19 cnd 21).

Correction: refer lo 5. 5.

Ploce in position ond screw down lhe ploie-enlorgement ring No. 158. On it, fit ihe cosing bridle No. 960 ond the lwo
speciol cose screws No.5't02. Ploce in position lhe hour wheel No.255 with ils friclion spring, which should be slightly
tensioned. (lf ihe friction spring hos been losl, it is imporlont lo reploce it by o sufficiently weqk tension spring, to ovoid
ony oddiiionol broking oction.) Then fitthe diol ond honds. Remove lhe setling lever No. 443,lhe hond-selting slem No. 405
ond lhe hond-selting pinion No. 412. Place lhe movement in the cose, which should hove been corefully cleoned beforehond.
Fit the hond-selling stem, the hond-selting pinion ond lhe setting Iever. Drive home lhe speciql cose screws. Screw on the
feed bridle, i. e. No. 4035 for o dry cell cose or No. 4036 for on qccumulolor cose. Check the voltoge of the source of
current (dry cell or occumulolor) by meons of c voltmeler. Replocemenl is necessory if the volloge is below lhe volues
indicoted in 2.1. ond 2.2. Screw on ond lighlen lhe bock of the cose.* Ploce lhe wotch in o demognelizer. Then check
the inslonloneous role on the liming mochine. lf lhe wotch does notwork, lhere moy be:
o) o defect in the feed syslem, or b) o sloppoge in lhe troin.

ln lhe event of (o), see thol the dry cell or occumulolor is properly ond cleonly fitted in iis comporlmenl. Moke sure lhot
the voltmeter shows o volloge corresponding to the volues indicoled in sections 2. 1. ond 2. 2., belween lhe qcluol bock of
the cose ond the p6rl on which the feed bridle resls. Also moke sure thoi the feed bridle is sufficienlly lensioned. lf lhe
wotch will not work in spite of lhese checks, check lhe conlinuily of the circuil, leoving lhe movement in lhe cose, but
removing lhe bolonce, (v. 5. 8.).

ln the event of (b), the ticking of the wqlch will be oudible, bulthe honds will nol lurn. This is coused by o mechonicol
stoppoge due lo lhe click wheel, which is nol being impelled by lhe click lever. Moke sure thol the hond-selting stem is
pushed in, so thot the hond-selting pinion is not in mesh with lhe selling wheel. lf lhe wotch stillfoils to work in spile of
this check, exomine lhe honds ond see thol the troin is perfeclly cleon, (v. 5. 4.).

* n lhe ccse of occumulclor-driven wqlches, il is necessory to check lhe volloge of lhe qccumulclor belween lhe body of lhe cqse qnd melol cenler
of lhe rechorging sockel.
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8. 1. Moior ond conlocls

The funclioning of ihe L-4750 wotch is exploined by fig. 38, 39 ond 40. ln oddition lo the bolonce qnd roller found in wotches
oittr" ,iroi iy"pe, the bolonce sloff cqrries o " mobile ormoture " with four orms soldered und-erneolh the bolonce (11)

onJ" cof ietRitba'witn o conloctfinger ('10). Supposelhe bqlonce, ofler hoving b,een moved owoyfrom its posiiion-of equ.i.li-

6;'r;;;;irr;r rnd". the qction oitha hoirspiing, moving in the direclion-of.orrow (I),fs. 40. At rhe..pgint of resl, the

contoit finger (10) willtouch the contoct spring (6). The eleclric circuil is ihus closed, ond the currenl will flow os follows:
i;;ih"'5 p.it"bf tt'r" ior.." of currenti it ridches ihe inpull.erminol (1.) of the motor.siolor bI.yoy of the.feed bridle'
Fromtheiiputterminol (1),itflowsthroughthewin.ding(?)cnareochestheoutputterryilo]_(S)ofihemotorstotor. lhen'
bv'wov of the leod (4). ii'reoches the conloct unit (5) oni the contoci springs (6) ond (8). The currentlhen compleles its
.i".rit'Ui porring irJ,ii the conloct springs (6) ond (g) to tt'e contocl fing.er (1.0) ond, lhrough the bolonce stoff, lhe collet,
*" tr.i.Jpii"g, ifie ttoirtpring stud oha t6e whole oithe movemeni, reodhes ih6 6 pole of lhe source of current. The flow
oi.ur.unifn.Zugh the wlndiig mognetizes the fixed lominolions (12) of fhe motoisfolor. The mobile orrnoture ('1 'l) is then

"ftiocfeJ 
in lhe iirection of oirow-(I) while the current is flowing'. As soon os it hos touched the spring (O), In" bolonce,,in

trrning,iorr"r ttre sprin! (8) to pres's'ogoinst the.beok (7) of th.e cdntoct plole, which_ is olso conne.cted to lhe @ Polg' fig.. 40-

fnis iioses the secorid cJnioct, the puipose of which iito moke for more relioble functioni-ng. When-th^e impulse.h^os been

gi"i",ih"-U.lqnceturnsthroughits'suiplementoryorc.ondswingsbo.ckinthe directionof orrow(lI),fig..38-.ond39' until
it .""tf1"i iri posltion of rest. The nng'"'r ('l 0) touihes lhe contocl spring (8), fig. 39, ond the current og.oin flows through
ihe Circuit in ihe some monner. The -balo'nc6 receives o new impuise, ond'the second contoct is ihen closed between lhe
spring (6) ond lhe beok of lhe conloct plote (9). An impulse is lhus given on eoch vibrqtion.

The following porls ore grounded: The following porls ore insuloled from lhe movemenl:

The @ pole of the source of current. Il " I qo.le.gf the source of currenl.
The 6nloct ploie. The feed bridle.
The contoct hnger, by woy of lhe balonce stoff, The inputterminol of the motor stoior.

the collet, th-e hoiispring qnd the hoirspring slud. The outpul terminol of the motor siotor.
The whole movement. The leod.

The ossembled contocl.

Single conlocl oreo Double contoct oreo

Fis.40

8. 2. Clickwork ond troin

The movement of the bolonce is tronsmilted to the lroin by
woy of lhe clik mechonism, os follows:

o) Eoch time the bolonce posses its poinl of rest, lhe
impulse pin shifts the click lever from one bonking pin
to lhe olher. During ihe supplementory orc, the click
lever is held ogoinsi the bonking pins by ihe ottroction
of the lever mognet (fixed under the plole) on the
mognetic shunt (fixed on the orbor of the click lever).

b) Eoch time it swings, the clik lever drives lhe click
wheel holf o slep. The click wheel is stopped by lhe
friction spring of the clicl< wheel ofter eoch ongulor
shift.

c) From the click wheel, the molion is tronsmitled to the
honds by o troin ofthe usuol type.

11

4330 Click lever 4360 Click wheel

Mqgnelic shunl
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