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Secf ions
260 fo 283

TI' I i l IHG. RATING

SEC. 260 - Timing, Roting snd Regulotion
Tirning, rating ancl regrilaticxr ilrcr three ciificrent sub-
jects. Tirring is the operrrtion requireci to bring a
watclr to time after it has ileern repaired. Rating is the
obserr.'atiorr ancl cornparisolr of tlte variation of the
clail;' rate of a q,atch after acljusting. Regulation refers
to the adjusturelt of a watch to its owner's personal
routine and habits.

In all of our work the lcssons cail for practice on
specific jolls. This lesson on tirning cloes not include
ratiug, acljustine and regrrl:rtion. Tlie lessorls to follow
rvill insh'rict yclu in mauv other repairs rvfiich you must
iearn llefore vou can properlv time, rate and acljust a

"vatch. 
Your practice u'atch u'ill not alwgvs keep cor-

rcct time in all positions becausc of vour intbility to
rnake rcpairs .ui liich are nr)ccssary.. As you proceecl with
cach of the foliowing le.ss<)ns, you will uuderstand
nrore clearly the prececling lesson. \'Iaster each lesson,
strive to tlo each job a little better. Speeci rvill come
only f-run continued practice, so pnAcncs, pnAcrrcr,

PRACTICE,

AND REGUIATION

Ffo. I r-2

5[C. 261 -Tesfing for Mognetism
IJefore attempting to makc any repairs on zr watch it
should be tested for magrietism. i\ qr.rick tcst can be

rnnckr rvl'ren the tralance is in motion by placing a small

corlrpass which has hacl the magnetism removed di-

rectly over the balance cock, ffgure 11-1. If the watch

is rnagnetized, the needle on the compass will move

quickly' lrom side to side :rnd, in some cases, twirl

ccrnl:letely around.

Trl rernove magnetisrn it is necessary to have a de-

n:agrretizer. Figure 11-2 illustrates tlre demagnetizer
irr use. This denragnetiz.er: is fnr use on alternatir6 cur-
r'<;nt only. I{old rvatch carefu}ly inside demagnetizer

:ts irr figrre 1l-2. Close cev*ael and pull rvatch arvay

sl<l..r4y frorn the denurgnetizer in direction of arrow A.

Ft8. I l- l



lesson I I i4ASTEN WATCHMAKING Sections 262-264

Whelr at ilrrn"s lt:nqth relcase corrtact. T<tst with corn-
pirss. Irr s{)lnc cilses, il bt:cctrnr)s r"to(:e}-sarv to take thcl
r,vittclt lrpitrt anrl dc:lnagrrt,rtizc czrclr part scpirratclv.
\{akc: it a practice tcl test vrtur rvatc}r for rnagnetisrrr
itnti tlcmr-t$rtetiz<:r if rr*ccssar1, b<:f<>re cloing any and all
ru:pair-s. \lrl:en a watclr is rn*gnctized you cannot bring
it t<l tirne .

SEC. 262 * Experiment in Mugnetism
\'lost rvartcltrnak(:r:.s uso a srnall rnagnetic cornpass tcr
tcst for m:rqnetisrlr irr watches. Before proceeding fur-
tlrer with this lcsson, let us make ;r silnplc expcrirnclit.

Moteriol required: I Smslt lvtognetic Composs
I Demognetizer
I Piece Sreel Rod

PAg9

<.- {>
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Place your cornpass on bench, figure 11-3. h.{ove the
steel rod torvarcl the cclrnpass ciirectly in line with lrt
(nortlr) and, at thr.: same time. lno\:e it from sicle to
sicle as indicatecl lry the arrows, rliagrarn A. The
closer the rod gets to the cornpass the greater the irr-
dicateir will be agitated.

l'iow demagnetize the compass ( figure LL-z), and
repeat ttre operation. diagram B. This time the com-
pass inclicator rvili reinajn at rest,

Norv rnagne:tize the test rod by placing in demag-
nr:tize'r, uppcr illr-rstration of ffgure 11*2, and close
corrtact. R<;lense contact rluickly wrrrrour RElrovrNG
rroo from <ienragnetizer. The: test rocl will nr:r','l:e mag-
rret izeci.

Repeat the prel'ious operation, diagram C, ancl you
u'ill firrd the indicator of the compa.ss again is agitatecl.

Suppose rl'e substitute a watch for the test rod. 'fhen

in diagram A a rvatch contair:ing steel parts can agi-
tate the needle of a compa:is even though the tatch
is devoid of n"ragnetism. I{or.vever. in diagram B a

rvatch contairrirrg steel pilrts cannot agitate the intii-
cator of lr conrpass if the watch is dcvoicl of magnetisrrr.
lJut irr cliagrarn C a r.ro:rtclr colttaining lnagnctism lvill
ilgitate tlre cr;rrrpass nr.:t:clle cvr:n thongh thc compass
is <]r:voi<l of nr:rgnetisrn.

From tltis tr,rst vou can observr: the fallacy of rrsing
a co{}rpass wlric}r contains a rnagnetic indicator. Any
tvpe of sensitive indicatr:r dervoid of nragr:etism woulcl
scrvc ils rve.ll. Henrernber when you have demag-
netized your cornpass it i.r n<i longcr ir cornpass. It
bt:corncs a testirrg rievice,

SEC. 263 - Types of Moster Regulalors
In orcler to be able to time u,iltchr:s it'ivill be ncces.sary
for y<iu to have a llaster timel:iece. With a radio you

will har,e no *if{icultv }rcaring the time signal given
on rnost stations at tlrt: Iiaif hour anrl hor:r. Somc
jervelers or lr'atch rep*irmen have a mastcr clock with
a secorrds beat pendulurn. Some have cluonornct'ers,
srthe:rs usr: electric clocks that are controlled by o
-\lrrster .rvstern or arllr of tiie above-mentioned devices.
:\ 12, 16 or 18 size watch that is an excellent time-
kce:pcr rvill be .srritable.

sEC. 264 - Some Csuseg of Wqfches Losing
In the tirning of watches, there are a great many
factt:rs to be corrsidered. If the watch to be regulated
is in perfect orclcr, timing, acljusting and regulation
arc rrot difficult"

S<:rne of the nost cornrnorr faults causing rvatches to
lose tirne are as follows: In pendalrt set pockt.:t
watches, if the slecve is n<lt adjusted correctly, it vi'i1l
allor.,y the clrrtch to becorne engaged in setting posi-
tion causing the rvatch to slorv clor.vn or stop altogetirer
(Lessorr  No.  2) .

I}l sr-rre ltancls fit corrc.ctly. Check cannon pinion.
If the car)noll pirriorr is loose, your watch rvill lose
errraticully. This is a comrnon fault and is e;rsilv over-
lookerl by the Lrcgirurer, lt'Iaker the follou'ing test be-
fcre rernovirrg han<Js. 'Icst 

as shorvn in figure l1-4,
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Seclisn 265 MASTFR WATCHNAAKING Lesson | |
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RJNCH

TAP
LIGHTLY

uroving minute han<l fror-n side to side. If cannon pin-
ion is loose. the mintrte hancl u'ill nrove freely from
side to sider br,rt if correct- )/()u will lneet with a little
r-esistarrce. However', it calrnot lle too tight as it has
to .slip r,vhen setting parts are in tlre setting position
but it rnust tight erlough to turn with the center pin-
iorr. Figure 1l-5 illustrates a cannon pinion tool used
for tightening cannorr piniolr.s.

To tighten canrlon pinion, place the smali pointed
punch irr positiorl ?lnd tap verv lightlv, figure 114.
Use caution. A srnall taperecl brass wire inserted into
hole in canlron pinion vi'ill keep from crushing the
pini<nr, A ferv light taps will bring better results than
one heavy crushing blow.

Sorne watchmakers use a dull pair of cutting pliers
as in ffgure LL:7.

Frc. tt-7

SEC, 265 - The Regulotor

Figtrre 11-8*4 shows an Elgin balance cock with the
regulator set in its correct position as it comes from
the factory, The regulator contains fu'o pins usually
made of brass which fit over the outside coil of the
hairspring. These pins control the length of the hair-
spring rvhen the regtrlator is nroverd. In most American
lvatches the regulator is snapped in place on the bai-
ance cock. In Sq,iss and American rvatches using a
Su'iss tvpe of jewel assenrbly the regulator is held ln
place by the upper cap jewel. i{oving the regulator
toward F ( fast ) will make the watch run faster. lv{ov-
irrg the regulator toward S (slow) will make the watch
run slower. On some watches these letters will be A
(advance) and R (retard).
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MASTER WATCHMAKING Sections 266-267
Lesson I I

Il ' igrrrt: I1-8-B shorvs tttrotll{.fr tv1;c of I'cguliltor

udricit has a rllicr<)ntct(;)r scr(:!v tl:irt ctttt l>t: rnqlyt:cl ats

n]uch or as l i t t le as clesirt .d. I t  js fornr<l orr l>t: t tr :r  glrrt lc

watches mostly of thq: r l tral i ty rrscd bv rai lrclaci rn(: lr .

A fnl l  tur l  of the micrgl lctt .r  r*g*lat irrU scrcw tnlkcs

a proitable cliflcrcncc of frorn l0 to 25 .ltcortds a clav,

depencling otr thc: Illake uncl ^size of tlre rvatch-

sEC. 266-The Regulator Pins

Check regulatt:r pirrs, If tltev alc too far lrptrrt, tht:

w.atch rvill lose.

F'igr-rre ]1-9 is a scrit:s of <lt'elr,l' itrgs ilhrstratirrg tlicir'

t,v'pes ancl fzrrrlts. l'he regtrlator pins at ;\ arc il colnlllol)

type userd in Artte':rican rvatclres havirt{ a Hat hair'-

sprirrg. The regulatrtr pils at B, rviricir ltre sltot'tt't ' ' ilrc

use(l in both Arnericitn altcl S*'iss u'ltcht's hirvilrg arr

'!tr'$rT TVTT "!rr
A  B C  D L F ( 3

F rG .  l 1 -9

I

t_

overcoil hairspriug. Thc regulittor piris at L ill '(:r il

cc)mrnon tvpt: t:f pin uscrl irr Swiss u'atches havjttg a

flat hairspring.
liegrrlator pins illtr.strlrted rrt II show the 1>roper re-

latiolr l>etween the outsiclc' coil of tlre hairspring ( thc

hcavv black linr: ) antl thc: pins rvltett the b:rlance is at

rest. r\ctually thc arnouttt of spacc betweetl the h:lir-

sprirrg ancl each of the piris is harcll.'y visillle r:vern *'ith

a double loupe.

If the balance is ttrovecl frorn its position at rest

either to the right ttr left. this coil u'ill rE:.st against

one of these pins. in this c:'tsc the oue r:tl the left, dia-

gram J. Nou' the anrorilrt of sPalce bertr,veeu tlr<l h:rir-

spring and the regtrli tor pin can be <lt'tertnilrecl vi.s-

ually ancl sltotrlcl be iust ert<tugl'r to itrsure freecl;rlr r:f

nrovetnerrt.
Figure 11-9. cliagrrrnr C, illrrstrrlte.s regulator pirr.s

which arer too far apart trn(l are brought back to thc:

colrect positiorr bv bcnclirlg its ilh.rstrate<l by' clotte<l

line. Diagrarn I) illtrstrates reguJator pirrs rvhich itre

too far apart atrd trre colrecte<l llv rr<Ijrr.stin$ ilr a lllal.l-

ner similar to that shorvtt in cli*granr Ii. Diagranr F

illustrates regul*tor pilrs rvhicli iire too ciost: together

arrd are correctccl by adjusting in a rnalllter sinrilar

to tlrat sh<lrvn in diagranr C.

SEC. 267 -Purpose of Regulotor

The purpose of the rcgrrltrtor. rvhich inclndes the regtr-
lator pins, is to lerrgthetr or shorten the lrairsprins. The
actual length of the irairspring is frorn the str-rti to the
hairspriug ceillet. The lengtlr of the hairspring is con-
trolled by the reflrilator piris in the follorving lnilrlller:

-_!;-l-t..,.
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F l G .  I  l - 1 0

l ' igr"rrc i l -10, t l i r tqt"arn ' \ ,  i l l . rstr i t tes t l t l t 'c sets of t 'ogl l-

lator pirrs ( 1-2-3 ).  r*o. 2 reprtscnts thc: posit ion of

the rCgulator- l t i rrs rt , l te n t l ie regrr l i t tor is i t t  t i t t ,  ct"trter

of tlre F & S Scale *ncl tire birlatrct, is ttt rest" Notice

that the ir ir i rsprirrg t l t :es trctt  teiuclr eithtr of the pins.

\ lovir ig tht:  r 'e 'qtr l i t tor tolvi trcl  the "ft tst" \o. 3 u'otr ld

shorten tltt: hairspliltg arrcl ttxvarcl the "slrtrv'" No' I

$'or.r l<l lettgt lrgrr th<: irairspring. l lemcnll let '  in thcse

i l l rrstr ir t i r . :n.s the l ;al; l t tce is at rest arrt l  t l rcre is uo

chirrrgr: irr tlitr lel:ttion betrr.er:tt tlrt: pirls irtrcl the r)tttcr

coi l  of thc' hairsprirt t l .

Norv rnovt' tltt' bitlaucc iu thc dircc:tion of the ill 'row

in cl i i rgrarn B untl  t l re t 'oi l  of t l re hir irsl>rirrq wil l  t lovc

irgair lst t l te irrsicl t :  r :qt.r l t t t ;r  pin'  \ lovt '  the l lalancc ir l

thc clir<'ction <>f al'row in cliagram (l rurcl coil r.r'ill lllo\'€)

again.st thc outt ' r  lcgulator pirr.  Norv as t irel barlance

swirrgs ba.ck aticl forth the hairsirrirtg rnovcs frorn oue

legri lator pirr to the other in t lr is l l l t l r l l )er.

I)iagranr D illustlaters thret: sets of rr-rgt-tlator pir:s in

the sante 1:osit iorr ;rs thosc showrl in A with t l ie l lal-

rlucc itt re.st, blrt the spitcc bctrveett tirc reqrrlator pins

arrcl thc outsidc coil of the h:iirspring is excessive. In

thi.s case, the 1>irrs do utt l  cottfrol the length of the

hairspr-ing as votl call .set), tiiagrirlrrs Ii and F. When

tlre l:aliiuct', is inovecl irr tlte tlirectiotr of ztl'r'ows E or F

thc' ontsitle coil of the lr*irspritrg cloes not cotne in

c<lntact ',r'ith tht: Pins; colls(:(luelitlr'. thc reEtrlator pins

liilve uo effect.
I)i*granr C illrrstlates regttlirtor pins rvhich are too

close togetlier arrcl r;roving tlie regul:rtor pins tou'arcl

".slow" rveiilld cause it to bencl itt tt tttrtlttrer Sirnilar tcr

the iliustration.
I)iagram H illustrates u,hat hirppens rvhetr the out-

sicle coil tltters n<tt {i:llorv l.retu'ectt the pins rvhen tlte

balar:ce is irt rcst at ilhistratc<l in cliirgrall ;\. In tliis

case t l te pius at No. 2 t l le col ' I-ect '  \ fovirrg t l ie regtr-

Iator pins tr ln' i trd "slou," cAlrscs the ir isicle regulator

pin to c<tirtitct tlrc h*ir-spritrg a.s slxrrvtr at l{o. I' Ccllr-

secprentlv. tlre u,rrtch ntitv h:lt'tl ir tcndettcv to {ain

instcatl  ol lost '  as ir icl icttecl on the scale,

a
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Sections 268.-269 MASTER WATC}Ii/IAKING Lesson I I
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back agairi lrorn Ll to I.-, ctc. 
'Ihc 

balancc is then said
to rn<)ticlrr )'t of a turn" lf' the balance move$ frorn C to
I'I ancl tlien bar:k l:rt>m I to J ancl then from K to L. etc.,
it rvill har.c a rnotion of X turn. \{ to N and 0 tr: P and

Q tcr 11 illustrate Y+ al a turn. S to T arrcl U to V and
ltrr to X, etc.. illustrate oner full turn.

I
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SEC. 268*Posilions Used in Testing
l lold u'iltch <lial dorvn ancl notice rnotion. A
goocl order shoulcl have oscillirtiorr of frorn
turns in this posit iorr.

Figrire it*l1 illustrzrtes the follorving pr:sition.s; A*
dial up, B*clial clorvu. C*pcrudant up. E-prrnclant
right, F*perrdant left. 1'hcse arcr known as the fivc-
positiort.s. 1'he .sixth position i.s perndaitt clorvn-l).
lYh<:n rvou sse arrcl hear of a rvatch being acljuste<l to
five positiorrs it r))etrn.5 A, B, C, I3, arrd F. These adjust-
rnent.s are u.sually nrade iit tlre factrlrv aricl if the
lvatchnaker uses gcrrirriric rnntc:rial nnd skillfully <ltres
his work, he will not have an1' trouble irr gctting hi.s
repilir jobs to keep time.

sEC. 269 - Defermining Motion
Figtrre t1-12 is a drarving usccl to ilh-rstrate the meth-
ocl usec] to cletermine the ruotion of a balaricer, Tire
balance r.vheel iirrt] arm at ru:st arr: shorl'rr l:y the hernvy
black line.s.

If the billance ancl arnr are ruoved frorn A to B,
rvhich is li rrf the circumferelrrce, lrnd relellserd, tht:

balance rvi l l  srving back in direct ion of l ine CD, and
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Figure 1I*13, A to B *rrcl C to D ancl E to F and
C to f{ illustrirte l}i tunrs. At 1}', ttrrns the arms tvcluld
appr)rir to stop at positions illustrirtecl bv cetrter lines.
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lesson I I ,I,IASTER WATCHMAKING Sections 270-27?

SEC. 27O * Testing Mofion in Wotch
Iu practicr:, stop tlie balarrce rvirecl corriplctcly using
tr bristle frorn il rviitcir brtrslr. rck:ase it :urcl r.r,atch it
.srvirrg back arrcl frlr:th until trlms appear to nrcct at
I) rrnd C ancl firrot rtgain at E ancl F. Nor.r, tltr: ltalzrnce
l ias completed one ful l  t trnt.  I f  the rvatch is taking the
conect ntotion, it r,vill tlreu appe:rr to cross irt E rrncl I;'
rurtil it reaches the rnaxirnum srving. which rvill be:
frorn lji tct lli turns. Notice positiorr oi ilnns in rerlation

ta clottecl line. This is after the rvheel lras uraclc onr.
ful]  turn ;rnd i trms appeal ' to stop at G i tud .IL

A lvatch shoulcl rnoticn the .sarne in positiorr tlial up
and dial down, If it docsn't, it m:rv be caused bv ser'-
cral things arnorig n'hiclr the rnost cornmoll are dirt
antl ol<1 oil in jewels. burred pivots. lrairspring out of
levcl. loose hairspring stucl ;rnd otliers. Belrorc tintinrt
l>e certain tlie rv;ltclr mcltion.s correctlv.

After you are satisfied that the l:alance motioris cor-
rectlv dia.l up arrcl dial tlor,vn, test by lettirrg tltc bal-
ancr: wht:cl fall tow*rcl the pallet fork. hr this positiorr
a rvatch *'ill har,e a tendency to slou' dowrr a trifle.
not as much in pocket lvatchcs as ilr bracelet r.r'atclics.
Horvever. it shor.rl<l n<;t slorv tlow,rr n]orc thirrr li of :r
turn.

SEC. 271 - Some Cornmon Csuses of
Wstch Goining

I f  r l  rvatch has r lu excessivc'ratc of gajn, t l i r :  farr l t  is
gernt:rallv fountl in tlre liairspring. IIr.rrvever, there art'
cases r,vhen ir balnnc<l screw rnay bc loosc, arrd thct
screw will fall out. Check the balarice r.vheel and ascer-
tain if you have an etluill nlrrnber of screrv.s on each
side of the, balancc arms. lf scl, then clreck tlie hair-
spring. If the coils stick togetlrcrr, it rnav bq: from oil
or rnilgltc'tisrn. Clheck fr-rr milgneti.srn. (lle:rn balalrcc
ancl hairspring ([,es.son 10) if coils of hairspring art)
oily.

At timcs il cu.storner has jarred his rvatch in such a
manner that thc: outside coil has'become carrght on tht:
sttrd or between tire regulator pins. llcleerse carefully.
ll ' lre h:rirspring must lre level illd parallel to the arrns
of the llalartce wheel. The overcoil rnust prss through
the regulator pirrs :rrrd must not toucll the rrrrder side
of the center rvheel or balance bridge.

SEC. 272 - Mcrking Notes when Reguloting
In tirning a watch rvith a second hand set the second
hand to cerincide rvith second harrd on yorlr rnastcr

timepiece. Set the minute and horrr hands to corre-
spontl with hands on rnaster timepiece. \{ake a note
gn lrirck of ',vatch tag or piece of paperr the ex:rct tirnc
the watch was set.

Figure 1i-14 ilirrstrates tiie notations ma(le on tire

thr {t
fiffi4. sdr

tliA.tt,+f iFa&r
l: e{,*z ?6c.
Li ?.H,+Z

Tu*4t
T,Ft,-zg tso,

Lt n.q -  tO Rrc
uhp lt

l i an  -7  SEr
-Tilv*./r + S
ff i, *q -oK
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l:ack r>f a rvatclr tag. Following is an explanation:
\'lonclarv, tsel:rr-rarv 2, at l0 A.I,{., tl:e watclt rvas set.
At 11 A.\{. thc r.vatch had gair:e<i 5 seconds, ent<lred
rrrr tagl as *|--5. In 24 hours tiris watch '"voulcl gain ap-

1>r<rxirnatr:ly l2{} sr:corrtls (24 ,i.5) or tu'o rnirtutes. After
rrurking tht: rrecessary adjlrstrnent, the wrrtclt was re.set
arrd the t icket nrarked l leg. (regtr late) and Set. At
I P.^*'{. the rvatch hacl gainecl trvo seconds, whic}r is at

t lre rate <f i  24sercottt ls per cla.t '  Q+?I'After makilg
t

nrlcessary adjrrstment the ticket was rnarked Reg. but
it rvas not reset. At 6 P,tr{. it rvas still two seconds fast.
Tue.sdav. February 3, at I A.I'I. it rvas 23 seconds slow
wlrich rvas at the rate of 40 seconds in 24 hours. Regu-
late ancl mark ticket Reg. At 6 I,.M. watch was ten
seconcls slorv shor.vilg a grrin of 13 seconds irr g hours
or about 35 seconcls per clay. Watch was regulated
irgain. \Verclnesday. Februar,v 4, I A.M. n'atch was 7
.seconcls .sl<tw show'ing a gain of 3 seconds in 15 hours.
No regulation rvas made but watch was set.

Thrlrsda-l'. Fr:bruary 5*5 seconds fast in 24 horrrs

Fridny. Febnrary 6--9 seconcls fast in 48 hottrs

.l'his watch nou, shows a slightly fast rate vvhich is verv

desiral:le. Further regulation rvould lle made froni

t ime tcl t i rne i f  required.

Il the case of u watch rvitltout a secortcl l:and. set

accrriltelv rvitlt a ntllster timepiece watch every six

hours or so at first. It sornetirnes tetkes three, four or

fir.e days to regulatc accuratell'. This will explairt thp

reason rvatchnrakers take more tin're than custotnets

anticipate for repairing.
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SEC. 273 * Hints on Timing Mschines
Toclay in the large:r shops the :rdvent of the tinring
rnachine euirbles the watclrmaker to tirne his lvatchcs
more accurately and specclily than cverr bcfore. It is

ltossible to take in a rvatch for repair and after irring-
iug it to tirne rettrnr it to the cu.stornc:r tlre sanre cla1.
knowing that the u'atch rvill kc.ep accurzttr: tinre.

You '"r,ill hear a great cleal al:out tirrre rnachincs.
Timirrg machines are electronic instrul.ncnts userd tc>
test the rate of :l rv;rtch in any position. errrrl:ling the
rerpainnrrn to pr,edict the average rate of the r.r'atch to
be tirned ars it will lte when the orvnr-'r carries it. The
late.st rnodels translilte tlre "tick" iltto a u.rittr,.n r-t-:crx<l
from rvhich the rvzrtchrnilker rnakes liis ollservutiorrs.
Tltese maclrines ilre expclnsive for the beginner. I{orv-
e\:er, the rise of tirning rnachirres will be given in n
later lesson.

T l M l H g  W A S H E n S  f o r  A I T I E R I C A N
a n d  5 w f  5 s  I Y A T C H E S

?laco WarhrB or lwc
sg9't ire balancc rcrexr

26 0 to 18 Sira

3% to 2l Ligne

Oo aot clacr Waiharl
on mtanl imt lcrer:

274*Use of Timing Wqshers
lVatch st:t at: 9:00 A.ll. Set
l lcat l i rrg t t :  1.0:00 A.I{.  I  Sec. Fast
Wrrtcll is nrnrring lrpproxirnatr:lv 192
srrcouds fast pcr 24 lrours or a trifle
ovc:r 3 nrirrutcs 1:r:r <lay

Tlie lnost colrlnlorr r.r'av of slon,iug this u,atclr dou.n
is to usc balancc rvtsht:rs to aclcl rveigirt to the u'heel.
Irigure ll-15 illtrstratr:s it chart fi'orn a cubinet of bal-
ancel tirning u,itshers. On the citart is a list of the
dilk'rcnt sizes ol '.' i aslrt:r.s corrtainerl in tlrer b<lttles. If
thc rvatch is 18 size, we s,otrltl acld a pair of wllsl:ers
fronr bottlc 35 as it is^ markcd three rnirrutes per clay.
Tlris, in all probnbility, *'ould bring the rvatch within
tlte rarigc covet'ecl by' ihe re4uliltor artd rve would
then proct:ecl to rnake tlrt: final acijustrrrerrt rvith the
regrrlator:. Ilou,evrr, these washers will act dillcrcntly
on cliflerent rn*kcs of r,vatche.s. It nright lrappen that
thc tlrree rninute rvasher.s u'oulcl be too heav,v, ilr
rvliicli c:irst: cxchrlngc thern fclr a liglrter pair. These
wAshcr.s ure ol>ti,rinatrle". for all sizcs of watches. Place
rvitr^l1er.s ori scrow's rrertrest tlre ll*lance arms, figure
II-16. Bitlarrce scrr-'\r's arc best rcrnoved arrd replaced
rvith a balauce screw hokler, figure 11-17.

F t G .  I  t . t 6

sEc.
I lxrunple,:

Ordc r Sirer
Sr i r r  L igne

5ire:
Ra le  Pe r
?4  Hou r r

i

J

J

1

5

6

I

9
l 0
t l
l ?
t 3
t 4
l 5
t 6
l 7
r 8
r 9
70
2 r
zl
73
24
2\
26
2 l
?8
79
30
, l
,2

?6/0-21i0.2070
7b/a-xt i0.2oi0
76i0-2t  i0-20/a
76i0"7t  i0-20!0
76iA-2t  i0-?0lo
7b, '0-71 , , '0 .2aio
1 8 1 ' 0  l o  6 , r 0
1 8 , ' 0  l o  6 , , q
1 8  , 0  t o  6 , ' 0
1 8 . 0  t o  6 1 0
l 8  / 0  l o  6 r i 0
l 8 ' 0  f o  6 , / 0
l0  0 .8 . '0 -5 l /0
| 0 . ' 0 - 8  / 0 - 5 r ' 0

t0  0"8  0-5  10

i0  0 -8  0 -5 . r0
i0  0 .8 ; .0 -5 , /0
t0 , '0 -8 . i0 -5 . . '0
4 . '0 '3  r '0 -0
,{ 10.3 0"0
4,10-3 , '0-0

4 , /0 .3  '0 -0

4 i  0 -3  /0 -0

4 . :0 .3  '0 -0

6 "  r 2

6 .  1 2
6 "  l 2
6 . t 2

6 . l ?
6 -  t ?

t 6 - t 8
r6-r I
r6 . t8
r & t t
l & t t
t l t t

tr/a to SVz
l7/a to 5Y?
l/a to SVz
3t/a to St/z
37/1 to ,Vz
3/a io SVz
6ls to 93/+
bfq to iJ/q
o|. ro i1/,
6)la to 93/t
611, to i3/s
61r to 9tl.

t0r/2 to trt / ,
l0t/2 to l l r /7
l0t/2 to l l t /q
l0t/2 to llt/?
l0t/2 lo l t t /2
l0t/2 lo l l t f t
l 2  t o  l 3
l 2  t o  l 3
l 2  t o  l 3
l 2  t o  l 3
l 2  t o  t 3
l ?  f o  l 3
l 5  i o  l /
t :  t o  t /
l 5  t o  l 7
l 5  t o  1 7
l 5  f o  l 7
l 5  r o  l 7
1 9  t o  2 l
1 9  t o  2 l
1 9  t o  2 t
l l  f o  l l
l l  t o  ? l
1 9  t o  2 l

20 Seconds

40 Secondr

I  Minulg

?  M i n u l e r

3  M i n u t e r

4 Minuter

2 0  S e c o n d c

40 Seconds

I  M i n u l e

2  M i n u f e s

3  M i n u l e r

4  M i n u i e r

2 0  S e c o n d r

4 0  S e c o n d r

I  M i n u i e

2  M i n u l e r

3  M i n u t e r

4 Minuter

2 0  S e c o n d s

40 Secondr

I  Minule

I  Minuier

3  M i n u l e r

, {  Mins{er

2 0  S . c o n d r

40 Secondr

I  M i n u l g

2  M i n u t o r

3  M i n u l e r

{  M i n u l e '

?0 Sccond

40 Second

t3
3{

Minulc

Minute

Minsf e

M i n u l r

r5
l6

TIMING
wAsl.f E R

Fto. I  t .15 FfG. t t-17
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scREws
FtG.  t  t - r  8

SEC. 27 5 - Meontime Screws
On some balance wheels you may notice one or tlo
pairs of balance screws that are noticeably di{Ierent
frcxn the mai<lritv of screr,vs. The heads of the screws
are shorter and the threaded portion is longer. These
are called mcialrtinre screws and are a feature eif the
\Valtham movement. Other watch manufacturers use
thtrrn in their better gradc of movement such as rail*
road watches arrd fine pocket watches. These are not
fburrd on the majority of Swiss macle rnovements.
Figure l l*IB i l lustrates a balance having 4 meantime
screws. I)o rrot c'hange the position of these screws
lr,'herr making repair.s on the l:alance. The position of
these scres's is changecl only when the daily rate is
acljusteci. \{oving a pair of screws torvarrl the center
will cause the rvatch to gain. trfoving a pair of screws
<>utrr,arcl from the center v"'ill cause the watch to lose.
Aiways rnove a 1:air of scrss's and mclve them an equai
:rmount. Caution: Never adci tirning washers or use an
undercutter on the meantime screws.

scq,u|*ryrlTnh
Trf{r{c At{0 P0rsr}rc ulrffis

BALANCE SCREW.D}
SCREWDRIVER T

II
t

Tt8

FlG.  I  r - t9

B S  O R  E l t
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F IG .

SEC, 276-Use of Undercutter
\lriren a watch run.s too slorvlv-that is, it ciinnot be
regulated b,"" the regtrlator. it is usuallv brought to
time bv rernoviug a little rveight from a prrir of balance
screws. This is clone bv use elf arr urrrlcrcutter, figlrre
11-19. Tirc' use of this taol rvil l  be explained thor-
oughly iu lesson on Poising.

For practice on this le.ssern trv titring as nrarlv cliffer-
ent r.vatches &s vou can. I)o not be afraicl to clo it over
and over, Get the }rabit of making uotes if igure if-14 ,}
wlren tinring al rvatch, ])o not tnrst to menrorv,

SEC. 277 - Purpose and Types of Hcrnds

It is necessilrv for vou to nnclcrst:lnd at this time the
purpose of the hancls, the niunes of difl'ercnt st-vle
i.*rrilr, ancl hor.t to acljust and select hancls. Irra.rorr:ticlr
as vou rvill not litrve all of tire rlecessarv totils :lt pres-
ent, it isn't practical for you to repltrce hiurds orl clverv
watch that neecls thern. Tl"rere rvill be tinrt s u,her: \'orr
u'ill need a lathe or a staking tool to do tFris job prop-
erlv. You n ill acquire these tr:ols irs lrou pl'ogress r.r.ith

1'r:ur training but it would riot lte practical for r,ou tr:
make a pipe for a secorid hand rrnless you ha<l a lathe;
and before vou can make a pipe, vou rvould itave to
have instrrrction in lathe rvork. Flor+'ever, the illustra-
tions ancl the reaclirrg mattel are for vour infonnation
and reference work.

I{ancls are rrsuallv macle frorrr steel or bra.ss; sorne
are blur:cl itrrd some ar* gilded. others huver luminous
paint olr thern it: orcler that they can be ea.sily- reael at
night. T']re average watch has three harrcls. Thev nre
the ininute hand, rvhich is the longest arrd rr'lrich make.s
one revolution iln hunr, the hotrr han<l *'lrich nrtrkes
one rerrolution every tq'elve horrrs, ancl the second hand
r.vhich rnakcs onc 1's1:6]rition rr rninrrtc:. Thc: rnirrrrte
hand is fittr:d friction tiglrt orr the czrnnon piuiorr. The
hour hand is fitte<l friction tight orr tlre houruvheel.
The second hand is fittecl friction tieirt l:v mean.s of a

t  t .20

tul.re or pipe over tl:e extendecl pivot of the fctrrtlr
u..heel.

In replacing ltirrrcls for nrcst Artteric:arr rnilde watches
tlre ltarrds clesirccl carr bc eixlered by the narne iuitl sizt:
cf vu'atclr; for erxarnple, 1 pail hancls for Elgin 12 size.
l i igure 1l-20 i l l rrstr ir tcs a v:r iety ol 'stvles. I t  is best tcr
sencl sarrrpkrs of broken ii*uds or rnnterial n'herr rc:-
ordering.

FtG.  t  t -2r

SEC. 278 * Relstion of Honds
Irigure 1i-21 is a drawing shornirrg the relation of the
lrancls to each other and to the clial. A is the minrrttr
hancl, B the hour harrd, C the secoud hand and D is the
<lial. Noticc tlr:lt ther ssconri hancl { C ) cornes ver.y closc
t<l the dial surkrce. Be certain the second hand clears
the clial, S<lrnetim<:s a piece of lint or broken gla.ss
rvedgr:d betweerr the hilncl and the dial rvill cause the
rvirtch to stoit.

SEC. 279 -The Second Hqnd

Th<; .secnnd lrand is xl1:lacer<l by pushing pipe over ex-
ti:nclecl pivot of -lth pinion using the flat upper end of
tll'eezers. 'l'his 

nrust he done carefulll'so as not to bencl
the "trth pinion, F-isure 11*29 illrrstrates a pair of plier.s
rrsecl to holtl a secorrd lrarrd. At A tire secorrd hzrnd is
lreld sc'cr.rrclv trv the 1>ipc anci a small pir.ot broach is
used to rearrr out the hr"lle. IJroach hole in the pipe
carcfr-rll-v. Tlrer secolrcl hancl should pr(|s.s on easih, l>rrt
securelv. At B the harrcl is helcl by the pipc but u'ith
the ernd of' the plicrs. Okrsirrg thc pliers wll l close thc
second lraud pipe .slightly.
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HOLLOW CONI
PUNCH

STuMp ----_-1

FtG.  t  l -22

SEC. 28O - The Hour Hqnd
The hour harrcl h:rs a socket that ffts slrugly overr tlre
hrbe extending from the hc.rur wheel ancl tlre top r:f tht:
hand shcluld be fltrsh rvith the top of this tube ancl
parallel to the clial, allorving for clearance betweerr
this irand ancl the second harrcl. This hand ctn be prrt
in place by using t\,1'eezers, l:ut tire propel. r.vav is to
use a hollo'uv flat face staking tool punch. if a nevr' hanrl
fits too tightly, it can be opened }>y a cutting broach.
figure 11-23. To close the socket, rrse a concave punclr
fr<rrn .stakirig set. figure 1l-24.

'ge 
d

0
BROACHING DEVICE

FrG.  I  t -24

with a brr.lirch. figulc 11-23, arrcl be.st closed rvith .stak-
ing set u.sing rountl faccd prrrrch, figtrre ll-26. In re-
placing haucl.s be careful to see that haucls register cor-
lectly. Set the pointer of tl:c hour hancl at 3. Set the
pointer of the rninute hand at 12 arrd replace. Yotrr
Irancls l'"'ill then register correctlv. \Vhen the minute
liarrcl is clirectlv {)ver anv minutc mark, the sercond hancl
shouki point to 60.

FrG. r l -23

SEC. 28I -The Minute Hqnd
The minute hancl can be pressccl on with tweczer.s l:ut
it i.s rnore practical to use a staking tool, figure 1I*25.
which has a stump at A upon rvhich the l<;rvr:r end of'
the Center Pinion is resting. This prevents brenking the
lower center jewel. Holes in rninute hands are opened FrG.  I  l -25
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ROUNO FACE
PUNCH

SEC. 282*5wiss Hsnd Gouge

Figure l1-27, w'hich is self-explanatorv, _illustrirtes 
a

hand gauge for measuring Swiss type hands.

Swiss lrarrds can then be orciered bv dirnensions:
Example : I lllue l\'finute Hancl-Length 12 rnrn

hole 10

SEC. 283 - Refil l ing Luminous Honds

It is po.ssible to refill ltrrninous hour and rninute hancis

using a kit sinrilar to figurc 11-28. Gcnerally it contains

trvo 
-iliflerent 

slrades to matc:h the figures on clial. Heat

spatula slightly and with a srnall amount of paint ap-

pti"a tc; ha-rrd. quickly move spatula backward and for-

*tl"l' ffgrrre 1f-29' u'til paint florvs freelv on -hand'
If necesiarv, trim ofl excess pai't *'ith razor blade.

Apply paint sparingl,v; all exc€'ssive antoturt *'ill cause

tti* l-ru",ls to catch. A srveep second hancl is fitted to a

1:iniorr rnakirrg orre revolution per minute. In watchcs

"f 
tltit type, the c*r,tton pinion is hollow' Tht:se come

i,, severli cr:lors and also rvith luruinous p:rirrt' They

aro replacecl bcst with a punch and stutnp, ffgrrrc

I t*25.

ir
bt

i3
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T,EASIJFE I^|oLR WI{EL PIP€ TO MT€RT'I{ CORR€CT

HOLT, OATT€.f€R tr HqJfi HAT.|D

lr€As{rRE CAN|}ON fiNpn To oeTERrat{€

csf,gcr f€LE D[ rftEROf rffi{trE HAfo

FtG.  I  l - 28

LUMINOUS
HAND

t' 
t"otul*A {WARM)

KBROACH

, * o o o o o o o o c o o o o o o o Q
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METRIC HAFO 6AUGE B
Q
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Wll-trI - Ttmiag, Ratlng and

Sll-te - Regulator Plns,

Regulat lon,
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J{}B gHTff

ffll-Jl

rFdI$G RATING AI{D RECUI,ATIOTiI

f tols, squrry$4 ANp jsu.qSlT,is :

Corapass - derragnatiaer - t'weeaers -
balance screw ?rolder - undercutters

PROCEDURE

$OI'E:--A*gtlate 
pocket watches to

pendant up position.

Regulate lrrist, watches to
in pendant dcrum position"

F\rrther ti.ning adjuetnents
of the wearer.

€ilrcr€o $cfiogr or wAtqHfitArlf{tr

pegwood - screwdrivers
- ti:ning vrashers

gain about 5 seconds per day in

gain about 10-15 seeonds per day

can be nade to meet requirement

ffiFENEi'TCE

$ec. 26A

Sec' 26,

$ec. Zf f i

$ec, 2ffi-269-27a

Secr 272

*6

1. Test for nagrretisn.

2. Set regulator in center of index.

3. Check regulator pine.

i+ . fest motion.

5 . Eet hands to coincide with master clock or ti-ne pleoe,
$tart recording rates, entering the tirne set.

5. Check watch rrith naster clock at a later time . {? * lr
iiour tnterwals are pref emed. )

7. Calculate the amount of tin:e !n seconds or ntnutee your watch
has lost or gained, per 2lr hour period.

8. l,lake a note of the loss or gain end the tine of day.

9. Make adJueturent to compensate for loes or gain, Sec. 267-27h-275*276

10, Feset uatch with naster ttne piece,

11, Repeat operaiions l-6-7-8*9 until watch keeps satisfactory tine.

{10*$t} T{t}-,&
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BEGUIATOR PINS;

?o9J*fl , .SF-uIP,lilE}Tr iun .suPPrrrr.$ :

Pin vise - needle regulator pins - bench block * abrasive stone - nippers

PRCCMIIEE

A. i{oJt tg EE},{o!'$" iiry RgPl,hpF li RECULI?OR PI,qi

1" Remove regulator f ron balarice bridge.

'2 , Fush out old pin with fine needle in pin vise .
N0TE: .tis pin is tapered , tt is pushed out fron ihe bottom side of thre

regulator,

3. ii'dith regulator properly supported, insert new tapered pin from top of
regulator to & snug fit,

Cut off heavy end of protruding pln at a point approximately it 's oln1
d,iarneter above the regulator. Smooth end of pin vrith fine abrasive stone.

Press the stub end f rrrnly into the regulator.

Cut off and dress tip of new pin to 1ength of other pin.
NOTEr ff the other pin is gate type, the new pin should be cut slightly

shorter than the foct of the sate . Section 266.

7. Make required ad,justnent to rnake ntl, parallel and. proper distance
apart,

NOTE: ?here are no tools specifically designed for adjustment of
@ator pins. The nor:ral adjustnents may be spacing, bending to
make parallel, etc. A snal-l chisel shaped tool and a pair of tweeze?s
can generally be useC to ad just pins. Usi-ng illustrations D and E in
Fig. 11-9 as an examplei procedure for changing the left pin in D to
look like the left pin in E may be to tilt left pin slightly array fron
the right pln, make the necessary bends in pin -.,rith a pair of tvreezers
and then tilt the pin back to the posi-tion shown j-n E.

B. q*rq TYPE RqGUrii.[gR P4,Ns

The construction of this regulator pin is such that it does not a1lov the
hairspri:ig to come out frorn bet'neen the regulator pins. The regulator
generally has e slot for a screvrdriver so that pin may be iurned a quarter
turn in either direction to release the hairspring. We recorrnend replacement
of the entire regulator rs,ther than attenpting replacement of the gate tpe
reguiator pin,

l+.

..

A
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