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POISING BALANCE 1THEELS

SIC. 366 * Definition of Poising
Poising a balance wheel is the art of obtaining
perfect balance.. Too many watchmakers are
apt to feel that it is not nece$sary to check the
poise on every wheel. On inexpensive watches
rvhere the factory is not too careful about pois-
ing balance wheels, it is hard for a rpatchmaker
to bring these wheels into poise. Ilowever, in
the better grade watches the wheels are poised
before the wateh is brough.t to time and if care-
fully handled by good repair men, these wheels
will remain in poise. A watch wil l not keep
accurate time unless the t,heel is poised, and
immediately after checking the wheel to see
if it is true, it should be tested for poise. A
balance wheel cannot be poised if it is mag-
netized and a magnetized balance wheel will
act as if it were out of poise. tesson L1 explains
magnetism, and by now you should be in the
habit of testing each u'atch for magnetism.

In poising a balance wheel, remember that
the pivots must be perfectly true, the wheel

must be true in the flat and in the round and
must be free of magnetism, The wheel is poised
with the roller table in plaee, the roller jewel
must be set and all excess cement removed,
and the wheel and the jaws of the poising tool
must be elean. Use pithwood to clean both.

SEC, 367 * The Poising Tool
There are many types of poising tools on the
market. One of the most popular models is
shown in figure 17-1. Two of the legs are on
screlvs and are used to insure perfect level at
all times. The jaws are of synthetic ruby with
a hish polish, Some poising toois are eguipped
with a spirit level. Steel jaw poising tools will
serve the purpose well but the jaws must be
kept at a knife edge and highly polished.

SfC. 368 - Poising the Bslcnce \ffheel
1. The balance wheel is set between the jaws
of the poising tocl with the pivots (not the
cones) resting on the polished, knife-like
edges of the poising tool, figure l7-2.

2. Carefully turn balance wheel with peg-
wood and release,
3. If the wheel is out of poise the heavy side
will be at the lowest point on the rim B, f,igure
17-9,
4, Removing weight from the balanee screw
located at this point will tend to bring the
wheel into poise.
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fig. l7-3

5. Adding weight to the screw A opposite the
heavy side A, figure 1?-3, will obtain the
same resuit.
6. It is best to add a little weight to the light
side and remove a litUe from the heavy side.
To rernove weight, use balanee screw under*

cutter, having hole in the eenter to allow the
threaded. portion of the balance screw to enter
( f igpre 11-19, Lesson 11).

- U N D E R C . J T T f R

Fis. t7-5

how many revolutions the screw is turned. Do
not use too much pressure. Figure 1?-5 illus-
trates a balance screw that has been und.ercut,

The undercutter mounted in a lathe and the
screw held in a balance serew holder is the most
satisfactory method of all but is another method
that eannot be used without a lathe. The first
method works as well but is a little slower.

Fis. l?-6

Figure L7-6 illustrates a balance which has
eome to rest with the heavy side between the
screws A and B. In such a ease we would re-
move a little weight from each of the screws A
and B with the undercutter.

Liglrt weight timing washers may be added
if it is desirabtre to add weight in order to bring
the wheel into poise. In this connection, in our
Iesson on lathe work we N'ill illustrate the pro-
cedure used in making punches for any size
balance screlv which will in turn allow us to
make washers from brass, copper or in some
cases gold and platinum. These punches wil i
also serve us well in making special timing
rvashers.

Remove weight from and add weight to the
balance wheel earefully as it is very easy ta get
the wheel out of true. When the balance wheel

fig, 17 -4

Figure 1?-4 illustrates the screw in place over
the undercutter. Notice that the undercutter is
smatrler in diameter than the head of the screw.
Turning the screw with a screwdriver will re-
motrre a slight amount of metal, depending upon
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will remain at any position on the jaws of the
poising tool, it will be in poise. Try four posi-

tions by using the roller jewel as & guide.

Figure 17-7 illustrates the roller jewel in a

vertical position. Turn the roller jewel a quarter

turn to the right, figure 17-8" Turn the roller
je*'el another quarter turn to the right, figure

L7-9, and once more, figure 1?-10. Tap poising

tool lightly when the wheel is in each of the

above positions. If it remains in each of the
positions described the wheel wil l be in poise.

SfC. 369 - $sme Obscrvstions to Moke
Before Poising o Bolance

In making repairs on watches, it is an excellent
idea to nnake certain notes as follows:

Notice position of regulator before removingl
balance from the movement. If the regulator
is as far toward the F (fast) as possible we

would assume this watch has a tendeney to run

slow. In this case, when poising the wheel it

would be better to remove more rveight from the
balance than vre add. Just the opposite is true

if the reguiator is toward the slow side. In this
case it v'ould be reasonable to assume that more

weight should be added than removed when
pois ing the balance wheel.

When a balance rvheel is ready to be trued in
the round and the ends of the balance rim are
slightly tou'ard the center, the weight which is

contained in the balance rirn wil l be moved
awalr from the center, This rvil l  cause the watch
to run slou'er. After the wheei has been trued
properly it would in all probabil ity be *' iser to
remove rveight from the balanee when poising

the balance.
If the rims of the balance had to be trued

toward the center it would be wise to adcl
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weight to the balance wheel when poising, as
truing the ends of the balance rim toward the
center moi'es the weight toward the center, thus
causing the watch to gain.

These conditions must be observed carefully
when making repairs and the more careful you
are rvith your observations the easier it rri l l  be
for you to bring your watch to time.

If your watch runs slow after you have trued
and poised the balarce wheel and the regulator
is in the center, it is possible to speed it up by
removing an equal amount of weight from a
pair of balance screws which are directly across
from each other. If the watch runs fast with the
regulator in the center, a pair of washers of
equal size and weight added to opposite pairs
of serews wil l increase the weight of the balance
wheel and eause the watch to slow down. {Les-
s o n  1 L ) .

When pois ing the balanee wheel,  do not acld
to or remove w'eight from the meantime scre'ws,

TER

COLLAR

CUTTER

but instead make any required adjustment on
the balance screws on either side,

To poise a monometal l ic  balance use the same
method as is used to poise the regular balance
wheel. However, in watches using this type of
balance, you wil l f ind that the wheel is seldom
out of poise if the staff has been properly re'
plaeed. If your wheel is out of poise, be sure to
check the pivols carefully to see that they are
perfectly true and have a high polish.

SEC. 3?O - Swist Type Solsnse
Screv Cutfer

l ' igure 1?-11 i l lustrates a balance sc.rew cutter
s'hich rviltr cut the balance screw without having
to remove the screw from the balance wheel.
These come in sets cf six and are recommended
for bringing ordinary Swiss type balances to
poise or for timing.

Use as follows:
1. Select collar whieh fits over balance screw

CUTTER

TOP VIEW
OF

CUTAWAY
SEOTION
OF SCREW

SIDE VIEW
OF

CUTAWAY
SEGTION
OF SCREW

SPRING
COLLAR RETRACTEO
AGAINST SPRING

coLF-

ffi
Fig.  l7- l  I



Sections g7l -372 MASTER WATCHMAKING Lesson 17

to hold it in position . . " the collar retr*cts
against the spring and automatically centers
the cutter.
2. Turn handle as you would a screwdriver,
The three bladed cutter countersinks (hol-
lows out) the center of the top of the screw.
3. Rernove cutter and test.

SEC. 371 - Troin Wheels and Pinions

The wheel and pinions of a watch do not need
replacing very often. ?he pivots are sturdy
and it takes a hard knoek to break the train
pivots. There are times when a student will
accidentally break a train pivot; this usually
happens when too much force is exerted in
assembling the watch, If a train wheel and
pivot, wil l not slip into plaee easily, cheek care-
fully to see if y'ou might have overlooked inter-
ference at some point. There may be times
when it seems as though the wheel and pinion
do not f it properly. But REMEMFER that if i t
f i t properly before you took it apart it should
go back in easily. Any time rr'ou are in doubt,
remove all rvheeis in the train and try the wheel
and pinion you are having trouble rvith, in the
watch by itself. This holds true for every oper-
ation in watchmaking, v'heels and pinions, bll-
ance staffs, jewels, x'inding and setting parts.
Try each part separately until you are positive
that each and every part is funetioning correct-
ly. When you are certain that eaeh part u.orks
smoothly, proceed with the next operation.

There are many cccasion.c in rvhich the sttr*
dent wil l have trouble lvhen makin€l repairs.
For example: On certain Srviss watches in which
the lower eseape pivot is capped, the s€rew
rvhich holds the eap jen el in piace can be inter-
changed with the lower balance cap jewel
scre'w. However, the balance cap jewel screw is
slightly longer, and if replaced as the escape
cap jewel screw it may protrude enough to cause
interference with the eseape wheel. This exam-
ple and many others cannot be considered part
of .vour eourse as they are primarily due to care-
lessness or lack of experience. Your abil ity to
Iocate these diff iculties wii l mean the difference
betrveen an expert and a "botchmaker." Abil ity
is determined by the skil l  in locating trouble
quickly and making the necessnr-y repairs.

Figure 17-LZ is an i l lustration of a badly worn
square shoulder pivot which should be replaced.
Before replacing, holer.er, ascertain the condi-
tion of the jewel, as it is possible that a cracked
or broken jewel has caused the excessive wear.
Or it may harve been cut by accumulated dirt

Fis.  l7-12

and grime mixed with the old oil. If the jewel
is cracked or broken, replace it before atternpt-
ing to replace the u.heel and pinion. In cases
where the pivot turns directly into the plate or
bushing, it will be neeessary to close the pivot
hole slishtly.

SEC. 372 - Repoiring s \torn Pivof Hole
In w*tehes that do not have jewels for bearings
the pivots of the irain wheei pinions turn
directh- in the plates or metal bushings and
we may find the pivot holes have become
worn, This is especially true in watches that
have been in use for a g:ood many years. Exces-
sive wear is easiiy determined by testing for
sideshake and if the sideshake is noticeable, it
is evident that the pivot hole is too large, f igure
A-17-13. For a. thorough test, examine each
wheel and pinion separately, testing for exces-
sir-e sideshake.
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Whenever a watch is taken apart it should be
carefully examined to see if any such condition
exists, Not all pivot holes that are rvorn can be
satisfactori ly closed. Figure 8-17-13 shows a
pivot hole that is l l 'orn so Lradly that it would be
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wasted effort to attempt to close it so that it
would function properly. The recommended
procedure in such a case would be to ream out
the old pivot hole rr-ith a cutting broach large
enough to accept a friction jewel. The large
dotted eircle in figure B-17-tB represents this
hole. This bearing can now be put in first class
order easily and quickly by fitting a friction
jewel to the opening. If the pivot needs to be
polished or replaced this must be done before
fitting the friction jewel in order that you may
seleet the proper size pivot hole in the jewel.

Before friction jewelling came within reach of
the watchmaker, it was neeess&ry to "plug" the
plate or bridge with a brass bushing and then
drill z pivot hole of the correct size in the
bushing. This, of course, has to be done on a
watchmaker's lathe and, in some cases, necessi-
tates the use of a face plate to "upright" the
bridge or plate.

SEC. ?73 - Closing Hole In Plote or Bridge
To close a pivot hole in a plate or bridge, select
* flat face staking tool stump that will cover
the bearing surface of the hale to be closed,
figure 17-'t 4. Select a srnall round faee solid
punch that will fit lnside the oil cup. Tap the
punch lishtly until the hole is closed enough
that the pivot will not enter it. Seleet a small
pivot broach (a small reamer) that will enter
the hole, and carefully open hole by rolling the

broach back and forth between your thumb and
forefinger. Do this from both sides until pivot
fits correctly.

SEC. }}{-Ardering ril/hcele ond Pinionr
In replacing a worn wheel and pinion in a
Swiss watch, it is usually necessary to order the
wheel and pinion eomplete as the wheels are
staked on at the factory. This assures the watch-
maker of an accurate fit. When replacing a
wheel and pinion, carefully try pivot in jewel
bearing to determine if pivot fits properly. If
the wheel and pinion are from the factory that
made the watch, it will usually fit conectly.
If the pivot fits a little snugly, it will have to
be ground down slightly and repolished. How-
ever, that is another job that will have to wait
until we reach lathe work.

In most American watches the wheel and
pinions can be purchased separately and are of
a friction fit. Figure 17-15 illustrates the method
used to remove this type of pinion from the
rvheel. The wheel is placed over a hole in the

Fis. l7-15

die plate large enough to receive the pinion
leaves. A flat face hollow punch is then used to
force out the pinion. The pinion is replac€d by
rerersing the above proeedure, figure 1?-16.

FLAT FACE
HOLLOW
PUNCH

ROUND FACE
SOLI D
Pt,NCH

Fi-Ai.E\

FLAT 5TUMP

Fis. l7-t{
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rLAT FACE
HOLLOW
PUNCH

W H E E  L

Fie. l7-16

Let us assume that the one we have ordered
is the correct size. For practice, take one of
your practice watches and remove the pinion
from the wheel and then replace it.

When ordering, give th.e name of the part,
describe name of watch and size,

Example: 1 Elgin 16 size 4th Pinion {Enclose
sample if possible).

Figure 17-17 illustrates a round face hollovr

punch used to rivet a center pinion to the center
wheel. This procedure, with little variance, is
used to tighten wheels which have beeome loose
on other pinions of the rivet type.

SEC. ,75 * Fitfing Pollet Arborc
It is not often that a watchmaker is called upon
to replace pallet arbors. They are rarely broken
except through the misfortune of the repair man
when replacing a pallet fork and arbor. They
are one of the smallest and most delicate parts
of a watch and difficult to handle.

?he pallet arbors have either sqnare
shoulder or conical pivots and are usually very
short. Some are threaded while others are frie-
tion fit, figure L7-1"8.

Fis. l7-l

Xn seiecting a new pallet arbor, it is necessary
to determine the type-a friction fit or screw
type. The serew type ean be removed easily by
gr*sping arbor with a small pin vise and turning
it out. Before replacing, be sure the lower pivot
fits the lower jewel hole correctly and the upper
pivot fits the upper jewel hole with prop€r side-
shake,

Place pallet arbor in lower jewel, Put on
pallet bridge and test for endshake. It is neces-
sary to have endshake as previously explained
in our lessone on jewels and staffs. If every-
thing is now correet, replace arbor in fork. Here
we have to mention the lathe again, this time
as an excellent way of removing and replacing
a pallet arbor in piace of a pin vise. In the fric-
tion type they may be replaced with a staking
tool using a small pivot punch or the tools fur-
nished with the friction jewelling tool previous-
ly described. In doing work with a Ballet fork
and arbor, it cannot be stressed too much at this
time that a studenf rnust use extreme care in
handlins each part. Be very careful not to bend
the guard pin or loosen the pallet stones. As
previously stated, it isn't often that these parts
get out of order unless through carelessness of
the rvorkman"
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More and more you will begin to rcalise the
importanee of lathe wnrk. A regular watch*
makey's l*the with a, few more attachments
than that of the average watchmaker's would
enable you to rnanufacture a wateh. It would
hardly be profitable, but you sho!.rld see by now
that the student needs lathe work in order to
becorne ar expert. On the everyday job a lathe
is required. Possibly yon will only use it t\ro
or three timee s day, nnaybe net at all, but it is
impractieal to think you c*n be without it; a
pivot needs p*lishing, a jewel hole is out of
upright, a bslance shoulder must be undercut
to stake balance pr*perly. It is indispeneable
for sutting down roller seat, making tools, bal-

ance staff, setting jewel*, etc" Howevern before
you rlo lathe work it ie to your advantage to
becstne acquainted with the parts of the watcho
their functions and failures. The net* serier of
lessons eCIneerns haimpringg follawed by lesxons
on th* excapement. ?hese lessons will require
a great deal of concentrated study and practice.
There i* verl'little practical wark but with the
experience gained in these lessons and the feil-
lou'ing lessons on lathe work your ability to
repair watehes will grow by leaps and bounds
depending of course on ttre amount of watch
repair you d*. It is to your benefit to constantly
review the prevjous lessons at every available
opportunity,
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W17-f1 - Replacing Rivet Type Ealanee $taff: Single Foller
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ItJl?-J5 - Heplacing Friction Type Balance Staff: Tlalthan

$tr17-f4 - Renoving and Replacing Fallet Arbor: Scrert f1rpe

Til?-Jb ?t ti tt ft !r Frict ion Type

tY17-;6 - Closing Plvot Hole in Bushing
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rrsioN T7

ryFLApryG=RIVET TYFE BAI/INCE STAF?; Single Roller

r00Ls. EQuIFlqsL 4TP- slIF3.rT.T.s :

$taklng Tool - Brass Hammer - Tvreezers - Staff Remover* - lathe*
Graver+ - Rolter Renover - Hairspring Renover
*Depend.ent on staff removing proced,ure used

PROC,EDUtrii

HOYtr TO MPIAC,E. A STAI"F II{ A 1rr4r9.F H$,vrNGA SINGIE ROIISR

1. Remove the balance cock and. balance assembly.

2. Rernove balance and cap

3, f f  balanee hole or cap
replace, .  Make certain
of same size

cxtcloo gcHoor ot wltcHnAflxo

j  ev, leIs.

jewels are cracked or darnaged,
upper and lour€lr jewels have holes

JOB sHE:T

I.17."J1

FEESREIIC,E

Ies.  B

Les,  10 -  See.  UO

Sec. 352

Sec. 35.3

Sec. 356

Sec,  556

Ar a Clean and replace balanee hole and cap jewels,

Remove hairspr ing.

Using roller remover, rernove roller from balance assernbly.
N0ff l :  Mark r im of  wheel  opposi te posi t ion of  ro l ler  jewel
rv i th eoJored penci l  so rol ler  can be replaced in same
posi t ion.  fu iark is easi ly removed with c leaaing solut ion.

Remove staf f  f rom whee],  (See procedures in Job Guide Sheet W15-J1

Select  repiacernent staf f  .  Les.  4 -  Sec. l l9 & Les. l -b

Flace staff only in novement, vrith bridge in place and eheck end
and. side shake r "

7 ,

8 .

q

10. Remove staff frorn movenrent.

11. Check wheel and rol ler  on staf f  to see t i - .at
eor rec t ly ,  check  co l lq t  sea t  d iameter .

J2,  Select  and al ign the hol-e in the die plate
tha.t wil l aogonmodate roller seat and give
the bottorn of the hub of the staff .

13.  iJ ' i i tb staf f  in dre p1ate,  set  balance wheel
the'wheel  is f i rmfy seaied. against  the hub,
use a f lat  face hole punch with hole larger
press wheel down against  the hub,

they  w i l l  f i t

of staking tool Sec. 357
ploper support on : :

in plaee being sure
f f  not  f i rmly seated,
than hole in wheel and

(z-ss ) Ytlz*Jl
1 o f 5

(orrrn)



14. Seleet round face hole punch in size that uli1l go dol,rrn over Fig. 15-15
col l-et seat nitb minimurn of elearance.

15. Turn punch slowly as you tap on the puneh to spread, the rivet.

16. Select f lat face hole nunch with salne sLze hole,

L7. Turn punch slov,lly as you tap punch to rivet the staff .

18. Check to determine 'bhai; staff  is f i rnly r ivetted..

19. True the vrheel rn f lai and round .

tr' lg. 15*16

Les. 16

2A. Plaee balance vrheeJ in mover{p,ttt, pallet bridge should be
in  p1ace,  ba- i -ance br idge in  p lace ,

Z l . .  Check  endshake and f ree  no t ion .
N01E: A gooci  tesi ;  is  to start  the vtheel  turning slowly in
ei ther dial  up or dial  dor,rrn posi t io.o.  The whee] should revolve , . .
f reely,  s lowing very gradualry at ' the same rate of  speed. in
b o t h ' p o s i t i o n s .  I f  w h e e l  i s  n o t  f r e e  l n  e i t h e r  o a  b o t h
posi t ions,  nake tbe fol lowing checks to determine the faul t :

a., l{agnatism : ' Iessons t0*}1-15-14-50-51
b. ?ivot  bent,  rbugh, burred, etc.  Aids to Eet lmat lng & Rapai i lng
c.  Rim elearance betvleen center wheel  and pal let  br ldge,
d .  B a l a n c e  j e w e l s  d i r t y ,  c r a c k e d ,  c h i p p e d  o r  l o o s e .
e .  E n d  s h a k e .
f  .  Balanee screvrs protruding too far or t iming washers

rubbi-ng.
g .  I {hee l  ou t  o f  t rue .
h.  Je{{el  sere$ts t ight

22, Make necessary correct ion for  f reeing .not lo.n.

23 .  $e t  ro l le r  on  ro l le r  sea t  w i th  rc l le r  je i r re l  a l igned u i th  mark
you made on rjLn.

g4."Seleet l  hole in die plate that  wi l l  acconmodate t i :e staf f  and Fig.  15-17
the rol ler  jev;el  and, proper ly support  the rol}er.

25. Uslng tbe f iat  face hoie punch you used in r ivet t ing,  r i i th
pressure or a . i - ighi  tap dr i re the rol ler  into place against
the bottom of hub

26, lo ise the bal-anee r^;heef ,  I "es.  17
NOTE: 0n sone bal.ance wheels the rnanufacturer may have inserted
elther a pa-';-r or tuo pair of neantj-nre screl{s. They are recognized.
by a screvr shank longer than the other screws and the fact  that
they are not '  general ly sorewed al l  the way in to the r im of  the
wheel.  11 pair  of  meant ime screws (screvls placed opposi te eaeh other
are considered. a pair)  - furned an equal-  d istance in toward the r i rn
of  the wheel wi l l  increase the rate of  the wateh by the fael  that
the novenent of  ihe sclews has shi f ted the weigl t  c loser to eenter.

Cont inued nex.t page

ft*aa )wrz+r
2 o f 3
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Turning a pair of meanti-rne screlvs an equal distance away from
the rim wil l s.l-ou the rate of the watch as vaeight has been
shi f ted away from center,  The weight of  the meant ine screws
gFoulA never Uq altere_d. Uy

t lom 1!.e scfg.vys,  they ate_never i l *g* i+,?gis ing.

?.7,  Recheck step 19, make necessary adjustments.

?8 .  Recheck  s tep  26 ,  make necessary  ad  jus t rnents .
NOTB: f f  e i ther the t ruth or poise of  the wheel is ineorreet,
i t  nay be neeessary to make correct lon to both.  A wheel that
is out of  t rue in round.,  vrhen trued would be out of  poise.

29. F1ace balance in movement,  pal let  fork and br idge in place! Lessons
balance br idge in place. Check the fork and rol ler  act ion,  J3-ZI-22-26
make necessary adjustments

50, Replace hairspr ingr examine for t ruth,  centered,,  overeoi l  Lessons
proper ly  fo r roed. ,  e tc ,  Fu t  in  beat .  26  & 52  p t .  1

Ies.  1031.  0 i1  ba lance jevre ls .

gZ. Replaco balance assembly and br idge, eheck for proper mot ion.  IFs,  t l

(z-n6 ) wt?-Jl
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ffiPIACING FJTET TflE BAIANCB STAFF; Combination Double Roller

UNIT t''
6

tcg3oH I7 cHtcAao rcHoot o? w^t€flnArlre

JOB SHEEI

lfl?-re

RETWHNCE

I.es. I

Los. 10 - See. 240

See. 3.52

Sec,  553

-  Sec,  356

Sec.  356

I09rs.r_EQurplmE sN! s',ryFJrE,s :

Stakiag TooI - Brass Hammer Tkueezers
Graver+ - Rol-ler Remover - Hai.rspring
tnepend.ent on staff removing procedure

PROCEDIIffi:

- Staff Rernover* - I"athe*
Remover

u s e d .

HOI'I fO M}IACE A STAFtr' IN A I'/ATCH I{AVING iI OOMBII\IASTOIV NOL]BIER0r+ER

1. Remove the balance soek and. balance assembly,

?" ,Renove bal-ance and cap jewels.

3.  I f  balance hole or cap jewels are craeked" or damaged,
replace " Make certain upper and lower jewels have holes
the same size.

4" Clean and replace balance hole and cap jewels.

5,  Remove hairspr ing.

6. Using roller remover, remove roller fron balance assembly.
NOlEt gark r im of  wheel  opposi te posi t ion of  ro l ler  jewel
with eolored, penci l  so rol ler  can be replaeed'  in sane-
posft ion.  Mark is easi ly removed. wi th c leaning.solut ion,

Remove staff from wheel. {See procedures in trob Guide Sheet W15-J1

SeIoct  replacement staf f , Les.  4 -  Sec.  119 & IBs.  15

Plaee staff only j-a movement with bridge i-n place and check
end and side shake.

Remove staff frorn movenent,

Check wheel and. roller on staff to see that they wil l" f i t
correct ly,  check col let  seat diameter.

12. Select  aad al ign the hole in the die plate of  staking' tool
that wil l acconmodate roller seat and give proper support on

bottorn oi the hub of the staff .

(?-56) lyrz-re
1o f3
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8 .
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10.

11.

ovgR
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!3. With staff in die pl-ater set balance wheeL in place being sure
the vrheel is f irraly seated" apiainst the hub. If not f irnaly seated.r
use a flat f aee hoLe punch vlith hole i.arger than hole in l.rheel and.
press r'rhee1 d.oun against the hub

] . 4 . S e 1 e c t r o u n d . f a c e h o 1 e p u n c h i n s i z e t h a t t l i 1 1 g o d ' o w n o v e r
collet s.eat r,.rith rilinillJm of cl-earance. Fig. tg-15

!5. Purn punch slowly as you tap. on iir", punch to s;read. the rlvet.

16,  Select  f lat  face hole puncir  u i th sene size hole,  Fig.  Ls-Lo

'L7. 
furn punch slonly a,s you tap punch to rivet the sta^ff .

18" Check to deternine"that' l 'staff is" f ir lt l ly rivetted..

19. fr.ue the vrheel in flat anci round-. Lesson 15

'ZA:; 
P1ace balance rplreel in movement, paIlet briCge should. be
in pLaee, balance bpid.gq in plape,

2L. Check end.shalce and. free notion.

NOTE: A good^ t esi is to start the r.rheel turniag slowly 1n
ei ther dial  up or 'd. ia l  dovrn posi t ion.  t t re nheei  should.
revolve freely, slouing very grad"ually at the 6ame rate ,
of  speed in both posi t ions.  I f  wheel  is  not f ree in
ei ther or both pqsi ' r , ionsr gake the fol lowing checks to
u"t::-,i:;":?;J:*t' 

Lessons 10-r1-+1r+-30-3r.
b. Pivot- ' r 'bent,  rought,  burred, gtc.

Ai.d,s to Estimating and. Repairing.

-,, i, lll;::";*ff-Tlffi: ::ff:-:'ffi'#l ::'i::,1:'u**'
rubbing. .

g;' l ' lheel out of trt le.
h.  Jewel screus i ight .

2?.  Make necessary correct ion for  f reelng mot ic ln,

23, Set roller on ro11er deat r. l i th ro11 er jevrel aligned. vrith nark
you mad-e on rim.

"'24; 'Seleet hole in d.ie plete that rri l l- l*""oor*odate thg staff and.
properly support th; !o-ttp.n of trr*e combination 

'roller, 
. 

' 
tr'ig.' L5-L6

25. Uslng the flat face hole punch you'used. in rivettlngr rlt i th
pressure or a 11ght tap d.rive the ro11er into place against
the bottorn of  hub,

Q-5e) urf'rra coatinued next page
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26. Poise the balance wheel. T,essons L7 & 11 - S€o. 2?5

27. Recheck step 19, make necessary ad.justments.

?8. Recbeck step 26, malre neses sary adjusfment s ,

1$0TI; If either t 'he trrrth or poise of the rrheel is incorrect,
it raay be necessary to malce correction ta both. S. slheel
that is out of true in round,r rrrlien trued. i'':,oul-d. be out of
po ise .

?9. Place be-lance in mcvement,, pallet forl i and. brid.ge in placen
balance brid.ge in place. Checli the forlc and roller action,
nelce necessary ad.justnent s. tegsoag LT21-22-26

30. Replaee hairspring, examine for truth, centereC, overcoil
properly forned., etc. Put in beat Lessons 26 & J? pt-. L

31. 0i1 balance jervel-s.  Lesson 10

32. Replace belance asseubly and. bridg*, check for proper motion. lesson 11

Q-SA) wL?-{z
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UNIT W

LTST('H 17 clftctoo tcnool 0? uAfcilnArlilc

JOB sH;TT

v/|--Z-,I3

nSmACI$e FBIC:_[f0,ry- "_T-{PS 3_}TC.E S.p4Enr vfaltham

T00I:$' FF-U-IEl,HjriT AllP stFF,-LIrfi :

Staking tool * Brass ha"mner - Tvreezers - Roller remover
remover..

PROCFJUX3:

E0.g s0 FEFIAC.; 4 FRI-[T.I9{ STA{I'I (irr+rtuarn)

1. Remove balance assembly from novement.

2, Remove balanee and- cap jerr;els.

3" Select  replaeement i f  e i ther balance hole or

- Hairspring

B&F'EREI{C3:

Lesson B

Lesson 10 - See, 2&A

cap jewels a.re

Sec. 352

Sec. 353

Sec. 3Sb
tr'ig. 15-B

I r
* c

A

d.amaged..

Clea.n arrd- replace balance hole arrd cap jevrels.

$enove nalrsprl_ng.

Irlark uad"ersid.e .of rirr with colored. pencil to indlcate posltion
of roller jervel-

7. Using roller reri loverr rornove 'roller f rom balance assenbly,

B, Select and align hole in die plate of staking tool that ir i1l
support the bottorn of the hub but al1on t}:e should.er on the
staff clearance as it is d.riven out of the hub,

NO?EI Some staxing tools are equipped uith special stunps for
use in removing and" repl.acing a lraltha$ friction staff. T.l ' [. of T.*

9. Using a cross hole staff removing rrunch, carefull-y driv'e out
the balance staf f  .  f  '14.  

,of  
1.*

10. Seleci the repJ_acement staff. Lesson .I l - $ec. Ll9
lesson 15 -  Sec. 356

IL,, 'Fit staff in movement uith brid.ge in place and check end
.-ar'rrl siae slrake. Sec. 356

L2. Remove sta.ff frorn movement.

13" Check r'rheel and. roller on staff to see that they will flt correctly.

* Tools arr.d. Materials of The T::ad.e.

(z-56) in?-J3
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1&. Select f lat face stump r.rith hole in sibe that lvri l l  acconmod.ate
co11st seat, of sfaff and. support arms of i.rheel" Sec. 3Sg

15. Place stump in siaking tool- anC. cenier ircle of stulnp,1ti.tb.
centering puneh.

15. Rest rsheel- on sturnp rrp--sid.e clovrn. . .sec, 35g

t7. Plaee collet seA'; encl cf si.c^ff in hub of ' ' , ,rheo1 Sec. 3Sg

18. Seleci raund- f ace hol-e pt:::.ch in size tltzt ri i1l glve minlmr:m
clearance on r'o't ier seaL ir*t rest f irnly against rol-ler seat

Sec. 3Sgshould.er^

19..  Erp pun;h,y! i f  staf f  is  f i r rn ly seated..

?;0, Place tala4rce r,vpeel in movernent, Fallet brid.ge should. be in
place, balance 

'n.  , r idge in p1ace.

2L. Checl< enrlshake ai:.d flee. motion,

N0T3: A good. test is to start the r.rheel turning slov;ly ; in elther
d.ial up or dial d-or,vn position. fhe wheel should revoLve
freely' slowing very grad"ually at the salne rate of speed.
bo t t i  pos i t ions .  I f  ' * rhee l  i s  no t  f ree : in  e i ther  o r  bo th
posi t ions,  r laking the fol lowing cheeks to d.etermine the
fault: (T,essons l0:Ii-1TIL-to-3f ) (.gias to Estinatlng a^nct
Repairine) 

':

J".. Magnai:ism
3. Pivot  ben*ur ro[gh, l iurred.r  ctc e -
C, Rim clearance betvreerr center vrheel and. pallet trid.ge.
C..  Balance jdvels d. i r ty,  cracked-,  chipped. or looge.
I " End $hake "

., 3' 3alqncq screws protrud.ing too far or t inlng washers

; . l,;i::i "l*, or t rue .
G, Je.r io l  Sc:eus trghi

'  
22.  I , ler l ie necessar; '  correct iorrs fo: :  f reeing mot ion,  :

23.  Set io110r on rol ler  seai  . 'ar i th rol ler  jer . re l 'a l igned.:  r ,s l th rnark
you mad-e on rin.-

2t+. Seleci hole in C.ie plate tha.'t wi11 accoltnod.ate the staff and Sec. SEB
the rol ler  jervel-  and proper l -y surrport  the rol ler .  .  Flg.  lb- l?

NOTE: Iouble rol ier  see tr ig.  Ib- lG

(Z-561 ffif.-;3 continuea next page
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25'Usiag the flat face hole punch ycu used. in rivetingr with
pressure or e l ight tap d.rive the roller into place a€annst
the bottom of hub. Lesson 17

?;6. Soise the balance rxheel,

N0EE: 0n sorne balance uheels tha na,nufacturer may ha;ue placed"
one or tvro pair of rneantirne screws. They are recognized"
by a screv', shanlr l-onge:' than tlre other scretts and. the
fact that they are not generally screrired. all the roay into
the rim of the r'rheel. A pair of rneantime screrrs (screvs
placed opposite each other are considered a pair) turned.

. an equal d-isiance in tor.larC. the rim of the balance wheel
wil l increase the r?.ie of the watch by the fact that the
movement of the screvs has shifted. the weiglrt closer to
the center, $xning a pair of reeantime screl{s an equal
d.istance anay fron the rln ui1l slor.r the rate of the
vratch as weight has been shifted" away from the center.
lhe_._w-ejgj:t of-j}.e rneantine screws FhoJ+l4.+Slver be altered

hy..gitbel,A**ins or takin6, pl,ra,--r weight from the s,cr.elts,
tbey are neqg.r uqe4 ip. p-grising, tlreir .o,fr1g Bse ig in 3fu!i+e'

Iesson J.J.
27. Recheck step 20, l ' lake necessary ad.justrnent,

28. Recheclc step 2?, make neeessary ad.justrnent.

I IOTEI I f  e i ther the t rue or poise of  the vheel  is  incorrect '
i t may be necessary to rnake eorrection to both. A uheel
that is out of trrre in round.' r,lhen trued. would be out af
p o i s e .

29. Place baJ-ance in movenent - pal1et fork and brid.ge in place'
balance brid.ge in place. Cnesl< the fork and- roller action.

Iessons L3, 2L, ?2, 26

30. Replace ilairspringo put in beat . lessons 26-& 32 pt ' 1

31 Oil balance jevels tesson 10

3?, Place baLa::ce and brid.ge i.n movement'

Q-5a7 \{L?-rj
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UNIT tll
t

TE3TOl{ 1 " 7) - a

,os SHrnr
UI?-.I4

ffiFEBF,FlCS.r

- $ec. 375

cHrcrgo sclfoor o; rffcrrArfxe

AFr3OR:

3EI"IOTI}$A AIII- P#PIAq IN,O P.$trU8T.,.jtr30R: Screr* Tlrpe

TOOI,S, EQUTIJ.ru:IT .S.I',D, SUppL.rr.S:

P i n  V i s e .

3F.oQIUU,J&r

Hplt To 33r-r0vr AiTn IrFLAcp scREr.r 3yP,.H P4ti,p[-

lo Grip tire botton of the arbor in either a

lesson 17

pr,!i v1se or r-n a
lathe chuck.

Z, Unscrev,l the pallet arbor countercloskvrise,

3. Seleci repla"cement arbor and d.eternine that plvot size and.
end. sbrake ere corect.

ll. Place arbor in either a pinvlse or lathe chuck and" screvt
fork onto arbor c lockwise.

ITOTE: As bhe pal1et fork is delicate and- precision adjusted"
i t  is  important t i rat  the fork not be bent,  stoneg
shifted. and" so-forth r+hile rernoving or replacing the
pa11et arbor. To minimize the chance of d.amaging
the fork rarhile removing or replaeing the artor' the
fork should- be gripped^ or supported. as nea.r ihe arbor
as  poss ib le .

5. Replaee paJ-let fork in rnovenrent. Check end.shalte.

Q-56) m?-rtr
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,OB $HTET

ve?-J 5

IS!{OVING ANq RPtA-CIiiG PALIIS ARPOB: Fricti.oa Type,
:

!9,9tS, &UrP}4ENT ANp SrilT,rrES:

Stakj,ne TooLo

PnoCEDUns: EEt'E3ffiCEl

09 f0 l€l'l0vE Ai{D RUPJ,AqE 4 {,RICTI,O".F TLqE PAi,l,Ff. AH30R. Lesson L7 - $ec. 375

1. With pallet forlc up-sld.e-dovrn and. properly sunported on the staking
tool and using a flat face bole punch with hole that wil l just f lt
over tire lorler pivot, tap gently to d.rive out friction pallet arbor.

ltTOTEl If arbor is sti l1 snug in fork after driving level vrith f ork,
it '  l .t i11 be necessary to use a puncir r.,r ith end of a srnaller
dianeier tha;r arbor to ccmplete removal of the arbor.

2. Select replacement arbor,

3, Flace arbor in moveraent vith brit lge in place to d.etermine if end.
shake is  cor rec t "

lSOm: The frictlon pa-11et arbor ma;r or may not be tapered. Tou
should. dei;ernine if, it is tapered" and- if so the taper end.
wil l be the enri. ihat protrudes farthest through the pa11et
fork and wauld- be on the bottom cf the pa11et fork.

Place pallet fork on stunp in staking tool which wil l glve proper
support to the iork and- allow the arbor to be d.riven into a"nd.
through the fcrk 'oithout obstruction.

Select  f la i  faze l :o1e puncir  r i i th hole of  correct  s ize to accommo-
d,ate the pivot airc- give proper support on the pivot shoulCer.

NOTEs 3s the arbor is srna]i and. by comparison to other parts
d-iff icult i;o hanrd.le, exercise caution 1n putting this
arbor into the fork. t ie suggest that a l ight application
of oi1 or beeswax to the face of the punch uil l- cause the
pallet arbor to adJ:.ere to the puneh maicing it possible to
align and insert the arbor wit'h a ninimum of d.ifficulty.

If the pallet arbor is tapered. the sraall end. ivi l l  enter the fork
frora the topr if not tapered. either end. roay be inserted, in the
forlc. Tap arbor into the apprcxjma.te position that the o1d" one
!ra,s resting.

Lt,

J o

cHfcros scHoor ot utlcHxArt||c
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7 ' PTace the paltet f ork in the movenent with escape r,rheel and.
bal-ance in p'l a,gs,

8" check the alignment of the pallet stones rvith the escape
r,yheel teeth. and. fork nith roller.

9, Malce necessary adjustment to height of fork.

0,'5A( i 'r17.";5
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LE3301r 7

QLO$I$O PIVOT HOI,E ri{ SUSHIiLQ:

T0.0ls, SQUIPr,rEiiT,i,ill sLPptIEs:

Staking tool  -  Pivot  broaches.

PROcEDil-3Si,

so,Tf T! gr{o_.-q g }y0E$

ctflcloo gcHoot or wttcnnArlre

PIYOT HOLX IJi trT SI{ING:

JOB SHEET

W?-J6

nffr#HlTc3.i
- See. 372

Sec, 373

Lesson 1,7

1. Set train brld-ge on sturp in d"ie plate of staking tool taking
care that stump is correct size to support the bushing.

2, Select round. face solid. punch in a size slightly snaller than
the oil cup d.epression of bushing,

3, hlith bushing properly supported and round" face solicl punch ln
oi1 cup slde of bushing, tap &entLy,

I 'IOTE: It vri l l  take practice to close a hole the proper arnount
and. so we suggest that you proceed. vrith eare checking
carefully and. when the pivot just barely starts into
the hole it bas been closed. sufficiently. Ss this
nethod. has not alloued- for sid.e sha]ce, it willaow
be necessary tlnab you open the pivot hole to accoqmo-
d.ate the pivot vlith corect sid.e shake. Shere are
tuo types of broaches used. to open and" polish the
pivot hole, Cutting broaches to enlarge the hol-e
and- round. broacbes to polish the hole.

I+. Using a eutting broach carefully broach pivot hole to the size
tbat wil l jusi accommod.ate tire pivot.

5. Using round. polishing broaeh in pivot ho1e, it wil l potish and.
slightly eri large hole for correct sid.e shake.

6, Beplace brid.ge on movemeat vlith only the one wheel in place.
Sefore tightening screrds deter::rine if you have end- sha.ke. In
cLosing the hole you may have reduced" the end. shake and. in
that case it uil l  be neeessary to remove bridge and. r 'r ith train
brid.ge supported. up-sid.e-d.or.rn on the d.ie plate and" using a
flat solid. punch, tap bushing gently to give end. shalce d.eslred.
After correcting enri shake you may find it necessary to broaclr
and. polish the pivot hole again.

7. Recheck uith wheel in place making any ad.justment necessary until
you have proper hole size and. end. shake,

Q-56) !nz-,r6


