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This lechnicol communicotion is inlended moinly for wotchmokers cnd iewelers, ils purpose being to mqke ihem familior
with o new type of wolch so thot lhey moy underslond how il works ond moy thus be oble to service ond repoir it.

It hos an eleclro-mechonicol movemenl with o bolonce lhql ocls bolh os o reguloting orgon ond os o molor. To o lorge
extent, lherefore, this device follows lhe lroditionol principles of wolch design.

We ore sure lhol lhe informqlion given below will enoble wolch repoirers to widen lheir knowledge, for lhe electric wotch
hos become o reolily, ond lhe L-4750 electric colibe r represenis onothe r odd ilion in the prod uction of colibers by Ebouches S.A.

ThedrivingpowerforlheL-4T50movemenlmoybesuppliedeitherbyodrycellorbyonoccumulolorthotconberechcrged.

2. 1. Feed by dry cell

The dry cell is fitied into o wolerproof comporlmenl,
which is independent of lhe movement.

Replocing the dry cell

The user himself con reploce the d ry cell os follows:

Unscrew the lid of the cell comporlmenl by meons
of o coin, fi1. 4. lt lhe comportmenl hos q snop-on
lid, open il by meons of o knife.
Throw owoy lhe used cell.
Fil o new cell. The * side of the cell should press
ogoinsl the mork { engroved on the bock of the
lid of the cell comporlmenl. Complete cleonliness is
essenliol.
Screw on the lid of the cellcomporlment.
Voftoge of o new leclonch6 15 P 3J diy cell =
1.65 volt + 0.05.
Volloge of o new Mollory WD-4 dry cell : 1.35 volt
(on excess of 0.2 volt moy be found if the cell
is o very fresh one).
These lwo types of cells ore inlerchongeoble.

2. 2. Feed by occumutolor

The occumulotor is independenl of lhe rnovemenl.
It is fiited into the bock of the cose ond is hermetic-
clly seoled off from lhe movemenl.

Rechorging lhe occumulolor

Rechorging is effecled wilhoul opening lhe cose, os
follows:

Remove lhe rechorging socket cover, fig. 7.

lnsertthe chorger poinl into the rechorging sockef,
fi1.7.
Ploce o new 1.5 voli cell of the floshlighi-bottery
type (diometer 25 mm., height 50 mm.) in the
chorger, fig. 7.

Rechorge for 10 io 12 hours.
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3. Tools, moteriol ond instruments recommended for repoir
work

3. 1. Tools ond moteriol
Movemenl holder, fig. 8.
Ploin feed ring, fig. 9 (for complete
Feed ring with dry cell, fig. '10 (for
Feed plote wiih 10 ploin feed rings,
Plostic cover for movemenl.
Conioct tweezers.
Non-mog netic tweezers.

movemenl).
complete movement).
for repoiring botches of movements, fig.'l 1.

The obove moteriol is supplied by EBAUCHES S.

from your moteriol distributor.
A., Repoir Ports Service, NEUCHATEL, Swilzerlond, ond con be obtoined

PIqte side
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3. 2. lnslruments

Function lnstruments ond monufocturers

Fis. 1 l

lnst ru ments
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Checking voltoge of cell or
occu mu lotor.

Checking continuity of circuit
(breok or shori-circuit) ond
working of contoct protector
elemenis.

Checking ond observing
instonioneous rote.

Feed of movemenl on ploin
feed ring.

Checking ond meosuring
current consumption.

Checking the contoci imoge
by meons of the oscilloscope.

J

VOLT-OHMMETER

Volt-ohmmeier for D. C. with
high internol resistonce equol io
or over 20,000 O/volt.

This instrument con be obtoined
from o quolified rodio-
el eciri cion.

The inslruments now on the
morket ore perfectly suiloble
(18,000 vibrolions per hour).
The following ore mentioned
by woy of exomple:
..VIBROGRAF ''
Mon ufoctu rers :

RENO S.A., Lo Choux-de-Fonds,
Switzerlond.
..CHRONOGRAPHIC ''
Monufocturers:
GREINER ELECTRONIC,
Longenlhol, Swilzerlond.

One or other of the following
inslruments moy be
recommended:
.. ELECTROTEST ''
Monufocturers:
RENO S.A., Lo Choux-de-Fonds,
Switzerlond.
..MULTISCOPE ''
Monufocturers:
GREINER ELECTRONIC,
Longenlhol, Swiizerlond.



The melhod of fixing lhe movement inside lhe cose
vories occording lo lhe cosing system used. Two
commonly used lypes ore described below.

4. 1. Cose with dry cell, fig. 15

Remove lhe used cell (see 2. 1.).
Unscrew lhe bock of the cose.
Remove the feed bridle No. 4035.
Remove lhe setting lever No. 443.
Wiihdrow the hond-seiting stem No. 405.
Withdrow lhe hond-setting pinion No. 41 2.
Remove the lwo speciol cose screws No. 5'102.
Toke lhe movemenl oul of the cose ond ploce it on
the flqt side of lhe movement holder, with the diol
u pwords.
Remove lhe honds ond diol.
Remove lhe cosing bridle No. 960.
Loosen the screw oflhe plote-enlorgemenl ring,
No.5158.
Wilhdrow the plole-enlorgemenl ring.

4. 2. Cose wilh occumulclor, fig. 16

Unscrew the bock of lhe cose.
Do nol remove ihe qccumulolor.
Remove the feed bridle for occumulolor No.4036.
Remove the setting lever No. 443.
Wilhdrow lhe hond-setling slem No. 405.
Withdrow the hond-setting pinion No. 412.
Remove lhe lwo speciol cose screws No. 5102.
Toke the movemenl oul of the cqse ond ploce il on
the flot side of the movemenl holder, with ihe diol
u pwords.
Remove lhe honds ond diol.
Remove ihe cosing bridle No. 960.
Loosen lhe screw oflhe plole-enlorgement ring,
No. 5158.
Withdrow lhe ploie-enlorgement ring.

4. 3. Replocing the occumulolor
When on occumulotor shows troces of oxidolion,
if il is swollen or if it will no longer tcke o
fresh chorge, it should be reploced qs follows:
Unscrew the clomping ring foroccumulotor No.4953.
Remove lhe qccumulotor No. 4969.
Remove lhe wolerproof joinl of lhe occumulotor
comporlmenl No. 4952.
Remove the compensolion spring No. 4954.

Noles To reqssemble the qccumulclor, reverse lhe foregoing
procedure, moking sure lhot oll ports ore perfeclly cleon.

For o complele overhoul, lhe following order
operolions is recommended:
5. 1 . Disossembly.
5. 2. Cleoning.

5. l. Disassembly
Ploce lhe movement on lhe flqt surfoce of ihe movement holder.

o) Disossemble lhe hond-setting mechonism. S)
b) Disossemble lhe shock protectors (bolonce beorings).
c) Remove lhe bolonce cock No. 121 11 ond lhe bolonce

No. 721 .

d) Remove the pollet cock No. 125 ond lhe click lever
No. 4330.
Unscrew the leod No. 4160.
Remove the slotor fixing clomp No. 4025.

Fis. 17

5. 3. Replocing ony foulty ports.
5.4. Assembling, wilh successive checking.
5. 5. Finol checking of movement ofler overhoul.

Corefully wilhdrow lhe molor slolor No. 4020. lf there
ore slolor wedges No. 4040 belween lhe lominotions
of the moior slotor ond ihe plote, corefully seporole
the one on the output lerminol side of lhe slolor from
the one on the inpul terminol side, to ovoid inler-
chonging them when ossembling lhe movement.
Remove lhe friction spring of lhe click wheel, No. 4385,
ihe lroin wheel bridge No. 110 ond lhe troin wheels.
Remove lhe center wheel cock No. 'l 26 ond lhe center
wheel No. 205.
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Noles: The following porls mqy be left screwed to the plole: c) The ossembled conlocl No. 4080. b) The contoct ptote No. 4091. c) The lever mcqnel
No. 4335. ln cddilion, lhe setling lever- spring No. 445 moy be lefl on the train wheel bridge and the friclion spring of the sw6ep second wleel
No. 47114 mcy be left on lhe cenler wheel cock.
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Screw for molor stqlor 54020

Sldlor screw insulalor 4mO#

Eleclriccl port

54025 Screw for stctor fixin9
clomp

4025 Stotor fixing clomp

54020 Screw for molor slqlor

Hond-setting slem 405

Setfing leYer screw 5443

Selling lever 443

4030

4020

4160

412

insulqlor

mou nled

Slqlor screw

Molor slolor,

Leod

Selting lever spring

Screw for selling lever
sprlng

Trcin wheel bridge screw

Bclonce cock screw

Hoirspring slud screw

445

5445

51 10

5'121

5738

54385

51 10
4385

110

Hond-

Screw for click wheel
friction spring
Trqin wheel bridge screw
Friclion spring for click
wheel

Trcin wheel bridge

Conlocl insulolor, lower

Conlqcl plale screw

(G\- 4086 Contoct screw insulqtor
\tt 5171,'4 Screw for s.reep second

301 Regulolorforflct
hoirspring

5121 Bqlcnce cock screw

121 l1 Bqlqnce cock for shock-
prolecling device or com-
bined in-settinE, flat
hcirspring

72'l Bclance with flot
h oi rspri n g

227 Sweep second wheel

54080 Screw for qssembled
conlocl

wheel friction spring

4080 Conlcct,ossembled
54080 Screw for assembled

co nlcct
4086 Conlqcl screw insulctor

second wheel Aa
Pqllel cock screw 5125 Z

4085

54091

@-- szso Diot screw

450 Selting wheel

Minute wheel

Minute work cock

Screw for minule work
cock

Connon pinion

Levermognel Oaa, 
€

ooF Thick oil Fis. 18

Thirdwheel ,r.$

Screwforcenlerwheelcock 5126

Cenler wheel cock 126

Click wheel, pivoled 4360

Friclion spring lor sweep 47114

Pollel cock 125

Click lever, mounled 4330

Cenler wheel 206

Diqr screw szso 

---_@

Screw for minule work cock 5462

Hour wheel 255

5462



5. 2. Clecning

Cleon oll ports of lhe movemenl (excepl lhe moior stotor N" 4020) in the cleoning machine, lhe losl bolh of which should
consisl only of isopropylic olcohol. The preceding boths moy be of the usuol lype. Drying should be effected in worm
oir. The use of boxwood sowdust should in ony cose be ovoided. Self-sticking poper should be used lo remove ony filings
lhot moy hove been otlrocted by lhe lever mognel No. 4335. After ony form of cleoning, the click lever No. 4330 ond the
click wheel No.4360 must be given o cooting of epilome. On no occount should epilome be opplied lo the ossembled
contocl N'4080, lhe conlocl plole No 4Q91 or lhe bolonce N0 721.

5. 3. Replocing ony foully ports

5. 4. Assembling, wilh successive checking

For qssembling, lhe following order of operolions is recommended:

5.5. Checking ond odjusling lhe contocl.
5.6. Checking ond odjusling lhe mognelic refurn oclion.
5. 7. Assembling the lroin.
5. 8. Fitting the molor stotor ond leod, checking lhe conti-
5. 9. nuity of the circuit.

5. 10. Assembling the hond-selting mechonism.
5. 11. Oiling the clickwork, filiing the click lever.
5. 12. Assembling lhe minule work.
5.13. Fitting lhe bolonce, checking lhe oir gop ond

endshoke.
5. 14. Generol lubricotion.

Position of lensioned
spring
When lensioned lhe
springs should be withing
lhese zones of toleronce

Overcll diameter of
shock-protecting device

Dimensions in mm.

5. 5. Checking ond odjusling lhe contsct

Ploce lhe movement on lhe side of the movemeni holder thol is inlended to tol<e lhe plote. Check for cleon contqcts ot points
o, b ond c, fig. 19. Check the tips of lhe contocl springs with speciol core ond, if necessory, correct lhem wilh o poir of
speciol lweezers lo obtoin lhe position shown ol (o), fig. 20. See thot the contocl springs ore correcily cenlered. The point
ot which they louch ond press ogoinst eoch other should be in line with the hole of the bolonce jewel, fig. 19. Check the
tension of the contoct springs, fi1.21; the tension is lhe pressure exerled by lhe springs os lheir lips press ogoinst eoch
other). Proceed os follows: holding one of lhe conloct springs by its free end, drow it owoy wilh o poir of iweezers, This
will releose ihe other spring, which should outomoticolly shift 0.4 lo 0.6 mm, owoy from lhe hole of lhe bolonce iewel.
The omount of this shift should be between holf ond two lhirds of lhe lolol rodius of lhe shock-protecling device. Check
the tension oflhe other contoct spring in lhe some woy. The spoce belween the conlocl springs ond lhe beoks of the conlocl
plote should be odjusled by bending the beoks slightly. The spoce should be equol lolwice thethicknessofospring (2e),
fig.19. Forcheckinglhisspoceondthetipsoftheconloclsprings, o slrong mognifying gloss (12to20 x) should be used.
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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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