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CTTANINC WATCHES

SEC. 235 * Necessity for Cleoning
(]*e ril ' tht; nrcst cor]]frxrn ^9rrl'ic:r:^q r.l,l"lich thr,: u,;rtcli-
trrakr:r' is callrtl lll l{t!i to pcrf<rrrrt is tlrr: ck:iulirrq <:f
wstchr:s. The gcrrt',r:r} rep*ir: t)lt zr rvaftli is nut c*r"tl-
pletc urrtil it has lx:r:ll cl<;zlrit:ri tlrorutrgllil ', oil,::d pr{}p-
erlv itnd hrolrillit tc firrrt" In ii gr:rrrr,r*l cvc:rhiiul tht:
rt:plact:rnr:rrt *l ;:arts ;,uicl tlxr r-r:plrirs ri{){jr"ssili ',\/ t<> put
ths: lvatch in first cl*s.r ordi:r tnrrrt h* r.lr:t:c llt:fqrrc thc
rvittclr is cl*:irrrrd. 

'l ' l ic 
iLc:tr.r;Ll clcirrrilrg rl*rrs n<lt yrir(lrrifr

il gmat ilrnonnt of lkill pr*r iclctl !,,r)u afri ahli: to takr:
ap*rt alrd rerrsss:mblc, * rvirfch in ;l r-vrtrkrr;;rnlikt: I)liln-
ner. Iiv*ry part rnrrst bt' ali*r;hrtr:11' r:lcill: ii^ncl tlir^:rr
kept that wtv nntil tl"r*r rnor'*r'nerrt i.r ltirr.k iri tlir: (rlsr.
(lf cours(., this cilrllr{)t itt: ncr:*n'rpiirhrd urrtil thr:
tno\rement lras l>r':r:n tiak<'rri aplrrt, i*clurlilg tlr n'irrd-
ing nrrd sett irrg pnrts. ; l*d l l l  cap jnvel$ r{}rno\,r: i ( l  rnt l
ck:anrrrl ht:li:rrr rt:;isst:nrltling. Thc diflrrcrrc* }:c,tlr t:*rr
the st-ca}lrNl "clrt:ii1:" cleiinirrt jrb and that <]t:*e in a
shop cat*rintr; tr bettr:r-*la.rs rv*r'li Enoit oftr-n is rnr:r,:.lv
a eliffcrenct: in thoror-rgirnr:ss-

As ii grn*:rai nll*, a u,ilt{:ir dcel rrot gt:t dirtv as }ver
think tif ctrirt on larger rnnclring:n'^ TJtc *iock,n: rr'lrfrlr
citsr, if clcxcrd tightlv. pr"r,rtccts fhr: rnc'u'r,:*rs,rnt agairr.rt
pirrfir:lex *f clirt arrtl lirrt. l;rrt in spiir ti{ t}rr: c;rrnr-ttrr1-
nfacturers tak* to erxcl.rcle clirt. dust is !:ouncl tu pellr:-
trilte il:tc thc tl()vrnl(Ilf orre $,av {}r another, 'ttrvt

pilrticles rf lint ;rnr{ rlust ..r,{}rk irrt* t}'r* tr*iri anel in-
cre!1.9(1 frictirrri, ct't:ntually carrsirig ther rt'atc:h to stop.
lVhen the oil bt.,comr:s ir-nprt:{niltt:cl rvith drrst. *lrra-
sive actisrr frll*u,.s ilrrEl tl*r lriglrly p*lisherl ^qill"faces
of tht: pir.ots be:cr:nr*,r rt;rrglrerr*rci arrcl, i*. le{t r.vit}rr.lrrt

cle*ning and trili*g, the piltrts rn;rv be cr:t to xu*h arr

extertt ar ttr rr:in th*rn. llongh piv*ts ari<l gunrmrv cil,

or lack of r:il, can$cr undlrr: frictiori u'hich, in turr:, slcrv
d*wrr the rnotion $nd chiiiig* thr: riltr." of thcr w.atch.

lVlrerr a rvatchnrilkcr t*kc,rr in * rvat*h to l.:t: cltanecl
he freqlrently fiucls, up()n t;lkfng it ap;u:t. tlrat other
repairs ,rre nece.ssarv. lt thc watch l>t:longs to a rc:gr.r-
lar crrstcrn*rr it is filir ttl silpp{}sr th*t rrn}*ss it has rnet

riritlr iilr ;rcci<Jrl:t it is in g<s<stl q*rtclitirtn uth*rrvise thirrt

the t ir i*kr:ni*g ol * i l  t tnt l  accurntt l i t t ior i  <l{ cl ir t .  l t  js

tirc:rr^:irlrr: E<ttstl l racticr to rnake r,r tlurrt:ugh e.xirmirtrt-
t iorr r.r f  the 1:;.rrt . t  r l rrnrrg tht:  1:roccss uf t ;rkir i t  i t  apart.

arrd $ jirral r.o;lulrirrartin:r :rft*t: the,: p;,rrtr hitvr: bc:t:n
tl rr:rr.rrr glllv r:ie;lttcd.

dt t l r is pr.r int t l i*  stnr. lr : l r t  is harrr l ic 'a1:ped lrrcanse

<lf '  his irr .r l : i l i tv tr i  rnuke al l  the n{rc{lssrrv rcpairs. As
Itr prr;grt:ssl,s rr,itlt tht lt'rssorrs tht:se rcpzrirs rvill llc
:n,rrit . I lcrvt:r t,rr, trv{:r will sugg*rt :t s}rort forrn uf
t,rrlrniriltiln fr.i: thr': *trtck:nt t* fr.r]lurr..

SEC. 236 * Examinstian of Parfs
h,xurlinr,r the {i;,rs{,:. S<,r.: if it closr.r tig}rt}y, lrot}r frolrt
iur<i lritcrk. ilx;lrnirrr,: tlre r:r',vstal 'atttl run fresir cem*x*
in 1>ez.r7 if rr*t.:r:.ssrrrr,, St:r: il ' tlrri cils* .qirorvs ck:uts cr
lthr:l *r'i{ir:rrr:es rf rrri.rrrst.. I}ris uxl,\, }}e an irrclic*tioll
* i ' t l i r  sc.rrt  cf ' treirtnlr:r l i  trr  rvlr i*h i . t l :ns beelr st i l : jecterl
;rlrr"l i.r <lfterr il {riid<' tEl tlre 'ol';,rtr:hnr:lk{lr in dltnrlriining
thc causc erf trr:rLrbl,. [,heck u'inrlirrg ilricl s*ttirrg ]refore
rt'rnr:r'irtg frttrn thc' r:ils*,. llrrrlucrrtlr., a rtl'rtch rvilt<ls <lr
s*ts lrarel lvl l r ,rrr rrr i l :*:  t lntt , .  clrrt :  lo f*ult .r 'al igrrrrrerrt  of
t lr* rn$r' t :r ls,rrt  rvi t l r  t l i t ;  1:enclant. I l :pend;rnf sct. chech
tltt, rvirr*ing;rn<l sriting Lr*rfor<,: rernoving fr<xri thc,: c;lse.

llcr:*r'r nt{}r'rntrnf fxxrr thr casr ;rncl rnakc ccrtlriri
tllr: *irs<: scl'ows h*?11 th,,: n'lrlt'(ilit{ir,lt firrnll' irr 1:lact:.
I:l*rr]1r.rtc rltrst lllinri. {-.hc,ck }r*rit}s to *ec if thev are
fittr,,<l prnperlr,, 

'l 'h* 
iror.rr ;,lrul r"trjrrute h:lnd should fft

sr)cnrcrl\'; thc scrcorcl hillrtl jrrst tirlrt tt'l l>rl rncir,*l,rle cxi
t i rrr l i rnrt l i  pirr ir ,rn pi i 'ut lvi thrrr.rt  r ,r ;r langt 'r i l rg thc trairr
or escullernt:rit. ,{.fttr tlrrr iiarrcl* irrid dial hirve been
rrmor,r]<i, r:.r.:rmi;re t?rr: di*l rvlreels, inchldirrg tlre ca**
nolr pini i lu. rnirrut* nrici  l r t : lu '  wlre*ls.

$e*r tliat tlre herrrr g'her:l ha.s .sufficicrrt sideshake to
irr:  frrr:  rrr t l rc ct l l i )( . ,1r 1: irr ir :rr u' i t l rcut rocking" and
tli;,rt tlxr lt::rrgth of the pipe is jnst *ufficient to hre
r isil>le l;c,:rrtlatlr tbt,. lurlrci slrotrkler cf tlie ciirrluln pirriall.

Exirr:rinr,: th* balar:u: tr\teel^ $tr;p it at the poilrt of
r*.st, tlr<,:rr reh:ils<: it. ;,rllolvillg it tn gnlchrally c()rlte up
t.n;r rrrq,rtit-rrr. Jf firr l;alilrrc* is orlt *f trr:e irr the rouocl
it can be easiiv detcrnrined hy lcclcing clirectl_v dorun
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upor) tlrc iralarrce, I.,ook at the l>lrllncr: fr<ln thc siclr:
tr :  see i f  i i  is out <tf tn.re irr t i ie l lat.

Exirrnine thc hairsprirrg in t l ie si tnre r) lanr)cr to t l t te:ct
error.$ irr t i ie round arrcl { l i r t .  Wlicrr a .sprirrg is tnrc ir t
thc rotrncl thcrc will be rx.) appearance of jurrrpirrg;
t l ie coi ls wi l l  appear to uniforrnlv di l t te arrd ccirrtract.
Thc' hairspring rrnr.rt be ler.el allcl centcrccl. These
conditi<:ns ancl the method of correcting tltern rvill be
takcrl  rrp in frrture lessons.

Exirtnine t l ie esci ipentcnt. Brirrg the rol ler jr :wel in
perfect linc: witlr tlrc bzrlirnce st*{f rrnd prrllet arbor.
This is the pcint of rest. Tn, tlre shakc of the fork .slot
of tirc roller jcrucl. 'l. his is done by grasping ttre fork
vvith a pair of firic: pointr:d tweezcrs arrd carefull,v
rnovirig frorn sicle to sitlc rvhikr holclirrg the l-ralance.

li.enrove the ilerlancc arrd c:xrrntine tlre pivot.s r:rr the
l>alunce stn{f. Sc'e tlrltt thev are straight eutd }rave llo
groo\,(:s. Strrt lent.s oftr:n irr jrrrt :  the encls of bal iurcc

1:ivots I :y forcirrg tbe l talarrce cock irrto place whelr
thr: pivot i.s rurt irr tlre jelr.el hole.

-\lake sttrc thr,: rollc,r je,rvel js secrrrr:ly set, pcrfectly
rrpriglit, irrrcl is riot ciriltpt:d.

l,et denvrr tlre lnaitrspring rllr(l r{:flTlor.'o the pallc,t.s.
l ix iunine the pal let stores for irnperfec:t iorr.s. Chcck the
guirrcl piu. Check the pivots on the 1:aliet nrlror. .E.x-
arnirle each ilncl cverv rvhclel an<l 1:irriorr irs it is re-
m<iv'eci. Exarnine othe:r pirrt.s :rs they' ilrcf x:uxlvetl.
\lihen you are capablc of nraking all rcpairs vou rvill
fiud that ft plys to fincl irncl corx:ct tlresc repairs berfore
cleari ing a rvatch.

SEC. 237 -Common Cleoning Method

There are miiny ciifferent tnetl^rocls used in clearring
watcires. Prepared cleanirrg solutions sold by material
houses are probabl,v* tlie rnost coilu'rlorl tvpe usecl today
and are usecl in plilce of cyanide.

One of thc most cr)lt-lrn(-)n metliods of cleaning il
watclr is t<; rr.se bcnzine or nirplttha to cut the old <:il

and grease, scrub lvith soap .solution, dip in il potas*
sitrrn cyitnide solution in orcler to brightr:n the pl*te.r
and rvheels thorr:ughlv, rinser w'ith clc:arl u'i1ter, clip irr
alcohol and dry in sawdust, ;\s far as the irctual clean-
ing of the rvatch il.nd parts are corlcernerl. httle im-
pro\rernent has becn ntirde over this process. Cyanide
of potassium is suclr a cleacllv poisou ancl rnust be
handlecl so carefully that wc strtxigly aclvi.se ;rgainst
its use at any tirne. \{uch tirne and care nrrr.st tre used
irr brushing every particle of the sarvclust fronr the

parts lest a small particle be overktokecl ancl c.v€rrrtrr-
ally work its rvay into thel train or escaperncrit.

In tlre rt'tocl<:rrr s1,'sterri of cle*nirrg about to be de-
scribed, advantagc is taken of certain chemicals which
el inrirurte thc,: r icct:ssitv of r-rsirrg sarv<.lust an<l which

ck:arr w'itli krs.s r:lfor"t than tlte rnethod clescril:ecl.
There shoukl be rro c,onrpronlise a.s to the thoror"rgh-
nes.s of votrr r-vork. !:1'Eny l,Art'r' \rL;$'lr Brt ci,IiANt..r).

StC. 238 - Modern Cfeoning Method
Tire mt:tltorl rve art: goirrg t<l explairr i.s irn exct'llerrt
one ancl is rcconrlnr:nded ]11, ..;e1'1,1"11 w:rtclt factorit'.s,
If -vorr hitve oo(iitsion to cli.scr-rss tiris ncw arrrl rrro(lt:rrr
rnetlroci rvith otlier'.s, )'ou u'ill, in all proballilit,v', find
tho.sc (c,sllccially, "ol<1 timers") r.vho u.i1l tli.saglr:e with
yor.u' metirod. J'hele: will bc those who say three s<;lu-
t iorrs are t:r iouglr.  t l i i l t  so-arrcJ-so brand of cletner is
sript'r'ir.lr. This is tnrc rro nrattcr rvhat vorr {lre ulrder-
tukirrg *nt l  u' i l l  l - ic prcvalrnt throtrghr>rrt your entirc
ciu'erjr trs a rvirtclrrn;rkcr. l'ou clo rtot hrrve tei accept
;rr-rotircr prlrson s rnethorls ls br:ing correct. If, for sorne
rca.son or oth<:1. vorr fcl : l  thi i t  cther rnetlrocls art:  better
tlran tlrc ,r,.,.,, 

",r,, 
lrirr.'r' ltccrr taugl'rt, test them. Prove

to yor.rrscl l  colc]usi l 'c lv that thev are l letter. As you
pr()gress even the rrrost up-to-<iate rnetlrods of tocla-1'
rl'il l sornctiurers bc improvecl rrpon. Tlrr: metlrocls rve
teacli ),ou itrc rn<lclcrrr. trp-to-<1a.te and t*rstc+d. Irr orrr
r:pirri<>n thr:v are thc bc,st, It is throrrgh ye*rs of expe-
rience that irrferior rnetliocls hltvc, bec,n discarclecl,

sEC. 239 - Cleoning by Hond
In your f ir 'st atternpt at clcanir"rg a rvatcl-r usc.l  12 or
16 size r.virtclr rnoverrrelt t .  In acldit iorr to the tools al-
reacly trsed 1'orr rvill leccl the foll6r.ving;

7 Gloss Jars (Yz pint copocity) or Alcohol Cups
I Bunch White Metcl or Bross Wire
Bench Block
Blower
Jewel  Pusher
Jewel Screw Drivers, Set of 3
I Bol i le of Wctch Oil
Gold Tipped Wsich Oiler
O i l  Cup
I Bunch Pegwood
I Hord Wotch Brush
I Soft Wotch Brush

F or prar:tice in cle;uring watches alrv tvpe of glass jar

with ir rvirle rnouth arrd a cover will be suitable. Figure

I0---1 illustrate.s X pint jar w'ith a .scre\y top which is
very satisfactorv.

Lal>el jirrs l}onr I to 7 ald fill alrout 7i frrll of solu-
tion ils follorvs: carl:on tctrilchlori<le in jar ffl, dena-

trrrr,'r.l alcriirol in jar g2, etc-:

No. I  C<rrbon Tetrochloride
2 Denotured Alcohol
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3 Soop Solution (formulo to follow)

4 Top Water (chonge frequently)
5 Distilled Woter
6 Denstured .Alcohol
7 1 t t l

The denatured alcohol used in jars f2, f6 and f7
should be of the highest qualitv, I)eiratured aicohol
that is yellorn' in color strould be avoided"

For making soap solution usecl in jar $3 secure from

;-our druggist:
ZTi ozs. Tincture of Green Soop
28 ozs. Household Ammoni<r

1 gcl. Distilled Water
From the gallon of distilled water remove one quart.
add the tincture of green soap and ammonia to the
remaining distilled water and refill rvith distilled
u,ater. This rvill give you one gallon of w:rtch clean-
ing solution for use in cleaning watches manually.
The carbon tetrachloride is procurable at a drug store
but should the druggist be unable to supply it ask
him for a high grade degreasing agent, preferahly
non-inffammable.

sEC. ?40- Removing Bolonce dnd Cap Jewels

Let dorvu the porver and co:npleteiv disassemble your
practice movement as clescribed irr Lesson }io. 8 and
place the p*rts in a movement tray and cover. Keep
the plates and wheel segregatecl. It is necessary to
remo\je cap jer+'els. The cap jewels are found directly
above and belorv the balance'*'heel ancl are the jewels
rrporl which the ends of thc balarrce pivot rotate. This
is trtre in rnost 7, 15 and 17 jewel watches. In watches
of l9 antl 21 jervels you w'ill usuallv find another pair
of cap ;'ei.t'els at the end of the eseape pinion or pallet
arbor, but for )rour practice work we tecommend gs-
irrg onlv 7 ̂  I5 and 17 jewel rvatches, having upper
and lorryer balance cap jeu,els onlv.

F'igure I0*2 illustrates removing 2 jewel screws that
holtl cap jervel in place in the balance cock. After
remor.ing jer','el scrervs invert bridge over hole in
bench block and push jervels out with jewel pusher
as in figrrre 1(L3. Be sure lrole in berrch block is larger
than dianreter of icrvel settings. You lvill now find
that vorr have two jewels in settings. one with a hole
in it called the balance hole jewel and one without a
hole called the cap jewel.

SFrarpen one encl of a piece of pegwcod to a point
and the other end to a chisel shape. Dip the pointed
end of pegr,vrlr:d into the carborr tetrachloride and
clean surface and hole of balance jervel. This will
loosen the ald oil. The same procedure should be re-
peirted on the flat side of the cap iewel" figure l{}.4,
using the chisel shaped end of your pegwood. Replace
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balance jewel in setting in balance bridge, shoulder
side clorvn and rcplacc jervel scrcws. Place cap jewel
in material tray' and renrove the lower balance arrd
cap jewel from pillar and clean in the $an-]e manner
as the upper je*'els. Keep cap jewels separate arrcl
remember which is the lower and rvhich is the upper.
The reason 1re replace the balarrce iewels in the bal-
ance cock and the pillar plate is to keep thern from
getting mixed.

StC. 241 * Preporctory to Slringing

Exarnine closeiy every wheel and pinion antl if you
find pieces of dirt or mst in any of the teeth or pinion
ieaves, rernove it by rneans of pegrvootl, figure l0-5,
The gurnmed oil or pieces of dirt r.vill ccxne off easily
enough but if there is rust between tlte leaves, rnix a
little Lap Powder with oil to the consistency of thick
sream arrd apply this on the chisel shal:lecl end of tlic
pegwood rubbing back and forth until the rust is all
removed. I)ip each '**'heel into carbon tetrachloride
(solution #1) arrd press the leaves of the pinion irrt<:
pithwood to remove dirt and old oil. Examine care-
fully under a double loupe. Repcat if necess:try.

SEC. 242- Removing the Moinspring

\'lany vvatchmakers do not renlove the ruilinsprirrg
from the barrel when cleaning a rvatcfi provicleci the
oil seems cleau ancl the rnairrspring is in gr:oci shape,
but instead take off the cap and lift out the arbor ancl
clean these two parts separatcl,v; then with a clean
cloth or watclr papcr wipe off as muclt of the old oil
as possible on the coils of tire spring ald insicle of tlie
barrel, and apply fresh oil. ln this case the barrel
should not be put into the solutions a$ described irr
the foilowing iristmctions. Horvever, it is dil{icr-rlt to
tell rvhether the mainspring is set unless it is rernovetl
frorn the barrel and to do a master job of cleaning
make it the rule rather than the exception to renro\:(l
the mainspring.

SEC. 243 - Stringing the Porfs

It is necessary to prepare at least three wires to string
parts while they are in the different solutions. The
illustration at figure 10-$ gives an idea of the form
used. This is rnade from a piece of bra.ss rvire al:out
7/10 mm in diameter. Smaller sizes of wire are used
for the small parts and for the train rvheels, ancl the
larger size wire for ttre heavier parts, such as the plates
and the bridges.
. On one of the q'ires rvhich you have pleparecl, string
all the bridges and plates including the pillar plates,
baruel and train bridge, pallet l:riclgcr, barrcl, large
rvinding wheels and balance cock. Flook the enci of
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the stringing rvire ancl lav to one side, figure 10-7. Orr
another wire strirrg all the wheels except the balance
rvheel and lay to clne sicle, figure 1L8.

It is best to string the balance with hairspring at-
tachecl on a $eparate wire, figure t0-9. Before string-
ing the balance press the pivot into a piece of pith-
rvco<i., figr.rre J0-10. Press the pithwood down to the
roller or) one erid and to the hairspring collet on the
other. Tliis u'ill remove surpl.us dirt and oil.

SEC" 244* Procedure for Cleoning

Plates and Bridges (figure 10-7):
1. Dip into soiution #1. Stir rapidly with a circular

rnotion, reversing the direction about every five
revolufiorrs, for approxirnately twenty seconds,

2. Scrub parts thornughly with the hard watch

3,
A.*-

b .

6

.|
t ,

B.
9.

10.
1 1 .

brush"
llepeat step one to rin.se p"trts.
Ilernove ancl shake oft" as much solution as pos-
sible l:efore placirrg in solution #2.
Stir rapidly in solution f2 for approximately ten
seconds to remove carbon tctrachloride.
Dip in solution f3 and scrub thoroughly with
hard watch brush.
Rinse in solution #4 for ten seconds.
Rinse in solution #5 for ten seconds.
llinse in solution fG for ten seconds.
llinse in solution ,$7 for ten seconds.
Rernove from solution $7 and shake parts back
and fortir for about 4,5 to 60 seconds or until
parts are dry.

l{ow place parts in preheated pan which is fairly
warm but not hot. liigure 10-ll illustrates trn excellent
rvarn:ing pan which has been riveted on to the re-
ff.ector of bench iamp. Piace a piece of clearr watch
paper in pan before drying plates and wheels. After
they are drv allow the parts to slide off the rvire into
a clean material trav or piece of rvatch paper and
cover irnmediately with movement covcr.

Trarin wheeis arrcl pinions (figure 10-8): Follow
sarne procedure as in cleaning plates and bridges.

SEC. 245 * Cleoning Bolance

Balance wheel (f igure i0-9):
1. Dip in salution p1 and stir slowly with a circrrlar

rnotion for about ten seconds.
2. I{inse in solr"rtions f9. #3, #4, #5, #6 and f7 for

approximately five .seconds for each solution.
Figure 10-12 illustrates the methocl used in removing
the surplus solution from the balarrce rvheel and hair'-
spring with tlie blorver^ I"Iol<i the balaricc above a
piece of pithwood. T'he upper balance pivt.rt should be
touching the pithwoccl. Carefully blorv through thc

i lG.fo-s
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hairspring and balance wheel until dry. Place on
watch paper in warming pan.

The paliet fork and arbor are cleaned by holding
the fork in a pair of tweezers and swishing back and
forth through soiutions S1 and f2. Remove surplus
solution by placirrg fork over pithwood and using
biower as in figure 10*13. Press faces of pallet stones
into pithwood, then brush carefully with soft watch
brush. See that the faces of the pallet reflect light
evenly. Be eareful that the balance and the Eallet fork
are not left in any of the alcohol solutions for over ffve
seconds as the alcohol will attack the shellac which
keeps these jewels in place.

SEC. 246-Cleoning Smoll Ports

To clean the screws and small parts which cannot be
strung on wire, provide yourself with sorne sort of
strainer. A tea strainer with fine mesh is suitable and
prevents the small parts from falling through. Place
all the small parts in the strainer and swish it back
and fortli in solution #1, lift out of the solution and
let drain, then through solutions ff2 to #7. Lift out
and let drain. Invert strainer over a clean lintless
cloth held in the palm of the hand allowing all the
parts to fall into the cloth, figrrre 10-14. See that none
are left in the strainer.

Catch up the corners of the cloth. Hold it closed at
the top with one hand and with the other rub the parts
against it until dry. Empty the contents carefully on
to a pieee of watch paper" Inspect. See that thev are
bright and clean. Shoulcl there be anv particles of lint
on any of the parts, brush rvith your soft bnrsh, figure
1L15. Use blower if necessary.

sEC. 247 - Clecning rhe Moinspring

Clean the mainspring by swishing it in solutions fl
and $2. Dry on a soft cloth. If the mainspring appears
clean and vou wish to remove the oil from its surface,
it is possibie to take a piece of watch paper and fold-
ing it over the end of the mainspring drau, the spring
throiigh the pape.r, figure 10*16. Be careful not to
skaighten out the mainspring.

Self taught workmen ciean poorly. Such work never'
gives satisfaction. Be satisfied only wherl yorr give your
very best effort. Build up your reputation by cloing
good work and you never need to worry aborrt being
able to get plenty of watch work.

SEC. ?48 *Oil ins

In reassembling the watch, it is necessarl' to oil each
bearing surfacJ as we assemble and. ;f you follor.v the
instructionr carefully, you wili not skip any place that
requires oil.

nG.lo*12
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It i.r best ta keep vour watch cil in an oil cup, figure
10*17. B* certain to replace the cover whenever yorr
are rrot risirrg the oil. A r:redium sized clrop of oil will
$il "ceveral rvaltche*; conseqllently, it is cnlv n*cs$**ry
to keep a small amount of oil in tlre oil cup" It is best
to clean the tliI cup rivery day arrri rafill witir fresh oil.
It is nrrcess&rv tr oil th* rnuvirrg parts of a watch as
vtrrr wclulcl arrv piece *f machineyy or wherever fric-
tinn develops.

SEC. 24q * Oiling Balsncs Jewel*

Ileplace all cap jewels brefore sss*mbling the watch.
Placc a smrrll ;lrn$unt of rvatch oil in the recess nf the
b*liince lrole jewel, figrrre 10*18. Place a neeclle or a
pointed stc*l rvire, rvhirh ha.ti been dipped in watch
oil" in the hole of the jewel. This ',r,ill force the oil
thror"rgh thc balancie lewel arrd elt>wrr to the cap jewel"
lVlrerr yCIu reflTave your rreedle ther* should be no
trace of oi1 lsrft in the crrp of the balance hoie jewel.
In watches that have cap 3'ewels other than the bal-
ance cap jewels such ts a 2l iewel watch, wtrich has
cap jewcls ou the upper antl lower ends of the escape
pini.an and pal.let fork, the sarne procedure is followed
in cl*aning and oiling these additionatr jewels.

SEC. ?'5Q - *es*sambling the tlVorch

Replace the mainspring and ari:cr in the barrel *nd
ail as described in Lesron No. 5.

Figrrre 10*19 sh$ws the winding pi*ion, winding
artror. clutch and setting plunger frqxn left to rigtrt.
In this partic:ular style assembly a smali amount of oil
slrotrkl i:e 1:lac:ed orr the setting plulger at A, At B oil
all four sides af the rvirrding $qirarel being very care-
ful n<it to get an excess arnount of oil on any side r>f
the square. Actually yau should not be able to see any
ai} an the square. Lightly oil the upper portion of
winding arbor at C and assemble.

SfC, 25t - Procedure for Oil ing Train

The lower plate or pillar plate shown in 6gure 10*20
should h*ve x srnall arnount sf oil placed on the bear-
ings for the winclirig and setting illustrated by Arow
A, and for the set lever illtrstrated by furow B. Place
a small arnclunt of oil on lower plate bearing which
receives the barrel arbor, Arrow C,

Figure f$*gl illustrates the barrel and the winding
pinicn, clutch assembly and setting lever in place. Oil
arbor at A and place small arnount of oil i* center
jewel at C ansl on the upper and lower end of the
winding arbor at B. Replaee train wheels, train and
barrel bridge and crown vrheel as in ffgure 1sr22.
P lace  a  smal l  amount  a f  o i l  a t  A  and B,  f fgure  M.
Oil crawn whsel at C, Replace click, ratchet wheel

i lG.to-16
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Sectionr 25?.253 }IASTER WATCH'IAAKING Lcsson lO

arrd crown wheels, figure 1G-23; oil center wheei at A.
3rd wheel at B, 4th wheel at C and escape wheel at D.
Ptrace just enough oil in thesc jewels so that jt n'ill fl.orv
through the jewel and aronnd the pivot similar to the
darkened portion of ffgure 10-24.

SEC. 252 - Oil ing from Diol Side

Turn moverlerlt dial side up, figure 10-25, and place
small arnount of oil on 2 or 3 teeth of the clutch as
iilustrated by Arrow A" Oil bearings for interrnediate
setting wheels at B. Some watches have only one in-
termediate setting wheel. Place srnall arnount of oil at
C for clutch lever. Do not oil arbor at D where minute
wheel is placed. Previously we oiled the center jewel
from the other side but you should check at this time
to see if there is enough oil in the oil cup. If not, add
to it, Arrow E. Replace cannon pinion and setting
parts and place small arnount of <lil where friction
occurs as inclicated by Arrows A in figure 10-26. Oil
lower 8rd wheel pinion at B, lower 4th wheel pivot at
C and lower escape pi.vot at D"

SEC. 253 - Oiling Escope Wheel Teeth
After you have assembled and oiled your watch no r.ror
use your blower *,here it rnight spread the oii.

trVith one of yor.rr bench keys wind watch three or
four turns and observe the action of the train wheels.
If it is in first class order, the train will nrn down,
corne to a cornplete stop, and the escape wheel u.ill
then reverse its direction, running backward for three
or four turns. ln high grade watches this actiorr hap-
pens so fa.st that it is necessary to watch the 4th wheel
instead of the escape wheel. This is usually an indica-
tion that the train of the watch and the winding
mechanism are in good order, that is, up to this point^
When you are satisfied that the train of the rvatch is in
good order the ne.xt step is to oil 4 or 5 teeth of the
escape wheel illustrated by Arrow A, ffgure 10*27. Ile
careful to oil only the face of the escape rvheel teeth.
A surplus of oil rvill collect clirt and dust. As the watch
runs the teeth of the escap€ wheel rr-ill cany the oil
to the locking and impulse faces of each pallet stone.
Replace pallet fork, arbor iind pallet bridgc. Oil upper
pivot as indicated by Arrow A in ffgure 1G-2S. Replace
the balance and balance cock. See that the roller jew.el
enters the fork and that the balance is free and has the
right amount of end-shake. c*urroN! po Nor orr- THE
noLLER IEwr.L on pALLEl'$:'or\rrs. f'urn movement over.
Replace minute and hour wheel and <lil lower pallet
arbor pivot as indicated by Arrow A, ffgure 10-t9.
lleplace dial and hands.

Wind the movement four or five turns using one of
your bench keys, The balance shrirrld start off imn:edi-
ately and take about one full trirn.

rw^t0:e0
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Lesson lO MAS'ER WATCHMAKING Seclions 254-257

SEC. 254*Cleoning the Diol
There are two comm()n tvpe.s of dial.s-.thcr cnameled
rlial and the rnetal dial. Tlrc okler st-vle or u'hite
erramcled rhal is macle of glass hard enamel bzrked on
a copper base ancl cau be cleaurrd in anv soliltion used
jn cieauing watches. Unless verv dirty, it is the com-
molr practicei nrercly to clean an)/ dirt or finger mnrks
from this kincl of clirrl u'ith a clry clcan cloth qly qrrrerl

a piece of watchpaper. Tire figures on thi.s dial are
}:ilkecl irrto the er:arncl and there js no clarig<;r of rub-
bing them ofl rvhen cleaning,

In the better grades of metal dials the numcrals are
enarnel arcl these dials may be cleaned bf' dipping in
cleaning solutions.

\{etal dials {requently are liiccluerecl but in spite of
this have a tendency to taruish. The lacquer may corne
o{f in places leavirrg the dial rvith a blotched {)r
.streakecl ai)pearance. :l cyanide dip will gcnerallv help
in briglrtenirrg a tarnishecl mctal clial brrt great care
rnrrst be used. Another metlrocl is bv rneans of corn-
rnorr baking soda, a srnall quantitv niixecl to the con-
sistency of crearn being placecl on the dial r,vith the
firrger and rubbed rvith a light circular rnotion. lVhen
the dial is sufficiently brightened, ririsc vi'ith *'atr:r
and dry b,v pattirrg rvith a soft cloth or pla.ce in rvarm*
ing pan.

Metal dials with painted numerals must be lranclled
carefullv lest the figures come off. Tltey nlilv be
cleaned with prepareci dial cleaner. Be careful about
rtrbbing r:ff the figures.

At first )'ou rn&y have difficulty in seeing v"'hether
a metal dial has enarnele<l figures or not but after
exarnining a fs:rv you should be able to tcll at a glance.
As a general n-rle the enarnelecl figrrre.s lie &atter cln
the clial being ffrrsh u,ith the metai or even a trifie
bclorv the surface s'hile the other type shows tlie
numeral.r on the rnetal irs though paintecl or printed
on top of the surface of the dial.

SEC. 255 - Cleoning the Csse

lVherreverr you clean and reoil a rvatch vou should
also clean tiie case. If the case lras a polisheb Jinish and
you have access to a polishing motor. it is well to re-
polislr the case. Ttris is about the onl;' part of the
watch vonr custorlrer carl see and he is liable to juclge
yotrr abili|, by the outside appearar^rce of the com-
pleted job. If you are not so equipped, polish as best
you can bv using a pr:lishing cloth. To rvash thc casc
usc a stifi l:rush r.vitlr soap an<l anrrnonia ar:d scrub
thoroughly. Rinse in water to rernove all traces of
soap ancl then drv with a clean cloth. Irr spit* of vclur
utmost efforts there rvill be some ',I'at(,rr rcrnainintr
around t}:e stem ancl crorvrr and perhnps the joints of

the cirse. Dil> the ettirc case in il cup of alcohol t<l
rernove tl'le last tracel of water and therr drv again rvith
tlre cle:ln cloth. Last. lieat the entire case pcnclaut
dorvn over an alcolrol larnp urrtil it is as hot as -vour
lrand rvill bear and the excess alcohol will burn o{L

If it is a penrlant set case *,ith sleeve. place a srnall
arnouut of oil on the stem rvhere it comes in coutact
rvith tlie sleer.'r: as hgs b<,rc,r: describecl in Les.son l*lo. 2.
Wash the bezel anci glass, u,ipirrg dry, and see that

therc are rI{) rnarks. streaks or lint left on the glass.

sEC. 256- Formulqs for Cleoning Solut ions
P};rce the regulator in thc center of the balance cr,rck.
See that tlre hancls lrre :rcljustecl properlv. Thev shoulcl
not c<lnre in coutact rvith each othcr at any place- Iie-

place nxrvement in cir.se. Cherck hiincls again. Thet'
Inust nrrt  toucl i  the glass.

Wiud ancl set the rvatch. Er-icl<:avor to .sct .second
han<l rvith thc second harrd on at watch or clclck g'hich

keeps corntct tirne.
T1:r: follou'irrg forrnulas are for vour reference. Each

of the ingredicnt.s mav be ':rtlerecl frorn your clrug-

gist. i3e careful in han<lling the 29% solution of am-
rnoniil as it is highlv concentrated. Keep from breath-
ing the funre.s antl only order enough to make the
clesirecl, rlecessary* itmcnnt of solution.

Solut ions for Mqnuol Cleoning Method

J Port Tinclure c{ Green Soop
3 Psrts Ammonis {29o/o Eolufion}

44 Ports Distilled Water

Solut ions for Mqchine Cleoning Method

I Port Tincture of Green Soop
2 Parts,A,mmoniq {29o/o solution)

45 Ports Dist i l led Waler

SEC. 257 -Wstch Cleoning Mochine
' l lre 

studer:t u,ill hear a great cleal a.botrt rvatch clean-
ing n:achines. Todav the rnost nr<t<lern shops rrse clean-
ing macirines alrd rvher"r rrsc,d properlv, har.e increased
thr: profit.s of the repair department. Wlren u"atclr

clearrirrg rnachirres were inb'ocluced there were somcf
clairns thrt it \\2i1s not necess2lry to take fhe vvatch
apart in order to cls*rr it. Tliis brought a sinceire con-
dernnatioli from ail expert u'iltchmakers ancl for a
rvhile thc m;rchine w'a.t not accepted among the trade.
flow'ever. as lvith evervthing that iras rnerit, the mir-
ciiine u'as gradually' accel>tecl bv qualiffed rvatchrnak*
ers wl"ro proceecled to c'xpcrimerrt rvith it and the
sohition.s r)ece.ssarv to rnzrke the rtachine produce ex-
cel leirt  resuits. I f  rclrr* irr.s a f irct,  horvt lver, t i rat any
Itracirirre in the liarrcls of an inclifferent r.torkman rvill-
rrot procluce the best resrr l ts,
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Tlrere aro rnanv g()od rnachitres on thc nlarket similnr

to tlro.sc illtrstratr:<l in tiris lesson.

SEC. 258 - Mschine Cleoning Method

The following is the cornrnonly accepted procedure

used rvith ferv r'lriittions r.vitlt a machir:e trsing the

3 jar rnethod ancl the prepared solutions furnishecl by

the rnanufacturer of any particular machine.

1. Take watch cornpletelv apart.

2. tr'{tke n€ces.sary rcrpair.s.
3. Brush parts with carl:on tetrachloride or naplttha

t<r rernover old oil.
4. Pl*cc l:ridges, plates, barrel, etc,, ir:to the largest

cornpartrnent, C-Fig 10-30.

5. Place all screws, levers. etc., which yc.ru know
will noi slip thror-rgh holes in basket in sepnrate
compartment. R-Fig 10-30.

6. Pla.cc trairr wheel.s into separirte compartment.
A-Fig 10-30.

7. Plirce palk:t fork ancl l:alance in separatc corn-
partrrrent. A-Irig 10-30. ( Do nclt put hairspring
in ckr:rning nrachine. Clean separately. )

L Place co\,er on basket arrd clamp b;rsket iu ma*
chine.

9. Run slowly in soluti<xr #1 for approxirnately

60 seconcls. The spe;ed cau br: controlled by the

rlreostat.

10. S1:in o{I slrrpltls solutittrt in upper half of clearl-

ing jar. Somr: machinos have a separatc jar for

s1:innirrg olf .soltrtions.
11. Rinse in solution $2 for irpproxitnirtelv 60 sec-

onds.
i2. Spin off srrrplus scl lut ion.

13. Ilepeat operati+ns 11 and 12 rvith soiuti<lrr S3.
14. Place in heater compartn'lent, spinning for 3 or

4 mitrutes, or trnt i l  clry.
Renrove parts carefully and examine.

SEC. 259 - Superior Method of Mochine
Cleoning

Tlrc follorvirrg rnethod is recontntended by se,r'cral of

tlic larg<: Amcricau rvatch fact<;rics. Olrtairr adclitional
jnrs arrrl use thr: silrn€' .soh:tioti.s in thet salrle order as

listed iri Sec^ 239. This methoci will procluce superior

rt :sults.

I31' norv yon cAr] unclc,r.starrcl thlit the c]eaning of

u,ltches is orrly ole rnore step to'nvarcl your goal as a

nlaster *'atchmaker. The rnany othcr repairs ncc(:ssarY

to put a rvatch in good orcler folklrv in succeeding
lessons arrcl vou rnnst master each one.
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Square jars prevent solut ion f rorn exces-
sive whir l ing and instead force i t  through
the basket,  which re sul ts in more thorough
c lean ing ,  Has  th ree  ja r  s ;  One fo r  c lean-
ing solut ion,  one for Rinse No, Z and one
for  R inse  No.  3 .  Meta l  sh ie lded cornpar t *
rnent  i s  a  d r ie r  w i th  an  e lec t r i c  heater .
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L&R CLTANING MACHINES

r I G .  1 0 . 3 1  -  M A S T E R M A T I C

U s e s  t h r e e  j a r s .  O n e  f o r  w a t c h  c l e a n -
ing  so lu t ion  No.  1 ,  one fo r  R inse  No.  Z
and one fo r  R inse  No.  3 .  Has  a  rne ta l -
shielded heat ing uni t  for  dry ing parts.
Cornes  w i th  o r  w i thout  au torna t ic  re -
v e r s e .

F I G .  1 0 - 3 2  .  H E A V Y  D U T Y

This  mach ine  is  use fu l  where  grea ter
produc t ion  is  needed. .  A  spec ia l  basket
ho lds  th ree  separa te  comple te  move -
r n e n t s .  I J s e s  t h r e e  j a r s  i i k e  t h e  M a s -
te r rna t ic .  Sh ie lded heat ing  un i t .

F I G .  1 O - 3 3  .  A U T O M A T I C

A ful ly automat ic machine. Just  push
button and machine wi l l  automat ical ly
c lean,  r inse  and dry  the  watch  par ts  in
basket.  Shut s of f  automat ical ly when
c y c l e  i s  c o m p l e t e .  U s e s  t h r e e  j a r s  l i k e
the <i the r  s.

lo-33



fABIE 0F CObnElWS: Unit WIII - Leeson 10

r0B ff{EEfs

WlO-Jl  -  Cleanlng Watehes: Preparat ion and Methods.

Wl0-fe n r' I'faehine !.{ethod.

T o f C - W I f f - L l O



uHl? f{
IT I

Lti30H l-u

,OB SHTE?

TlI0-.1-I

CIL:A}TING WATCIII]S: Freparation and methods "

iXITRODUCTORY IIrFOR}#r? ICN

A fine cleaning job can be done
commercially prepareC solutions

PREPARA TON FCR CLiTAi{Ii{G

Jis rnovement is being asrierabled,
$ee sections 2i+8 tnrough 253.

I{/rNO CI;IA}i]Nff PRCCfrI]TJR}]

cHlcABg 3cHool 0f ryl?€HnJxlxc

by either hand or machine , You rnay use
or you nay prepare your ovrn solutj-ons.

eash bearing surface ohould be oiled.

Before cleaning the rnovenent should be completely disassembled.
llse sharpened piece of pegwood ano peg out pinlons (Sec, 21i1.)
Break up accrrmulation of oi1 and dirt on surfaces of jevrels and
peg out the holes. Repairs should be perforrned before cleaning,
If hand niethod of cleaning is used, the parts should be strung
on brass r ' .r i re (Sec. 2l+3. )

AqTs, 0ljltilTIluG.

A, USINO STr?-O}'lG SOaP CYliNIlli, ilLUOHtJL'* rii;CI BOXi9OOD SirfrlDUST

1. Scrub with stiff brush and strong laundry soap.

2. Rinse in soft ' ,sater.

3 , Dip in c;ranide solution for not lonser than 10 sesonds,

$ATgt Cyani{e }s. s deadly poison, hfixed i'rith acid it- - 
beaonntt t fetnaf eur, !g !g! a11ovr arryS part' of your
body to coae in contact and do not inhale the furres
of cyanide. If cyaniCe comes in contact vrith the skin
vrash thoroughly vr"ith soap and water.

IY.O?E: Cyanide cleaning solution is prepared by disolving one
ball in a guart of luke warm water

L. Itinse in soft water,

5, Rinse in alcotrolx to

6. Cry in warra Boxaood

7 . Sift savrd.ust through

8. Srush each part with
pe g each je','rel.

{9-55) mo-.n

femoVe 'rY&1,0X.

savudust.

strainer, remove all watch parts.

soft brush to remove sawdust particles,

(oven )



B. ii$I$S SCAP SOLU?ION, ALCOHOL# AND B0rdi00D $&WDUST

1. $crub witb brush and soap $olution.
$0ryq: Use fonnula in sect t-rsn 239 ta prepare soap solut,ion,

or 1 pint hot vrater, 1 tablespoor: $oilax or Spic and $pan
and ? ot,, hcusehold. araonia.

?. Rinse in soft ivater

3. Rinse in alcoholi+.

ir, ft}ry in warnL Bo:c'.qood savrnCust.

5. Sift sarordust through sirai.ner, reaove all r'ratch parts.

6, Brush eaeh'part'wiih soft brush to rernove sarrydust partj.cles,
peg each jevelr .

HAIW CtiiJi{I{ING PROCEIUftH :

C, USrNS CARBOI'I TiiTzu'UtiL0P"IDE, SOiiF SOI,UTION, j*LCOHCL*

1. $crub in Carbon ?etrachloricie,

2. Rinse in alcohcL'++.

3, $crub in soap sclution.

{S4: Use forrnula 
1" ""::ioe 

239 tc prepare soap solution.

h. Rinse in t"nc separate Jars of distil led or scft lrater.

5" Rinse in two separaNe jars of alcoholx,

6. Shake or blow off solution,

7. Dry parts.* (Fig. I0*1)"r12r13 r i l+)

tg*55) 
'Evro-.lr
2 o f 2

REtr'gRENCE

Section 2l+lr

ALCOtiOl+ - Use a highly refined alcohol, sometimes cal].ed $ol,vent #1,
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GUtltlillrl& TdIiTCHE$ r Machi::e ]dethod.

SUPFI,ii}dilNTJfiT I}'TFOR$NT ION

Cleaning niachines do a fine job if proper proceciure is followed in preparing
the vratch and operating the machine, l,{ost rnachines have three c}eaning jars,
one jar for cleaning sol-ution and trnro for rinse. Some rnachines have h jars,
the extra jar nay be used for a throw off of surplus solutions or as an bxtra
rinse , itfost raactrines have a reversing feat'ure 'irhich uill allow the basket
La spin in both directions, soae are automaiic, sone are manual reverse.
The baslcet rnay be reversed .irhlle in solution but should not be reversed
whj-le basket is spinning free of solut,ion. Most machines have a drying
weIl, soxne use a heating unit and a fan, others jusi the heating unit.
The baskei is lolrered over this heating unit and revolved slowly. Some
heating units have a timing device, others no tirning, so on t'hese the
operator has to deiermine tlre length of tjrae required to properly dry
the parts. Length of time in solutions may vary 6ome for different makes
of cleaning soiirtions, instructions are usually printed on the containers.
Jars should contairi just enough solution to cov€r basket.

MA,CHINE CIEANTNG PROCEDURE

USING COiuft'{ERCiALtY PRgPiiSED SOLU?IONS lbl CII#rI{ING MACHINE RE}'SRBNCE
sec,-?$ilEF$-

1, Peg all je-*rels to remove old oil.

2. Scrub parts in carbon tet,rachloride.

3" Distribute parts in cleaning basket and att,ach io cleaning machine.

h. Lo"i''rer basket into cleaning solution, allorv to soak about 3O seconds
and then roiate basket for a peri-od up to 3 minutes .

5. Rarse basltet just above level of cleaning solut ion and spin to throw
cff surplus solutj-on.

6. Lorver basket in first rinse anC spin for a period of up to 3 minutes,

7 , Spi-n off sol ution,

B. Lower basket into second rinss and spin f or a period of up to 3 mirt:.tes.

9. Spin off surplus soJ-ution.

10. Lower basket into preheated heating wel}, revol-ve basket slowly for a
period of 3 or L minutes. (?rial and examination of parts 'o"i11

detenaine correct drying t jme for your particular machine, )

11. Remove basket and place pratch parts in noveraent tray,

AI.,COHOL++ - Use a highly refined alcohol, sorretirnes called $olvent #1.

G-41) wro-;z


