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FRICTION JE1ryELLINC

SEC, 330 - purpose of Fricfion Jevelting

One of the few but great improvements in
modern watch repairing has been the advent of
FRICTION JEWELLING. The friction jewel
serves the same purpose as jewels in setting or
those burnished directly into the plates or
bridg:es, and the addition of & good friction
jewelling tool is extremely profitable to the
watchmaker who desires to speed up his work
in an efficient manner. Proper use of the friction
jewelling tool will bring real pleasure to rnany
tasks which before took up a great deal of time,
and, of course, will build up the profits of, the
repair deparhnent.

There are a great many times in the watch-
maker'g career when the profit he should have
earned from repairing a watch has been turned
into a loss due to his failure to accurately esti-
mate and charge for repairs. In estimating re-
pairs, we know that an accurate estimate can be
made if the watchmaker will take the watch
eompletely apart and check each part thorough-
ly to see what repairs are needed. However it
is not always practical to estimate a watsh in
this manner due to the time involved. Conse-
quently, there are times when we find that the
watch we have taken in for a cle*ning job or
for a broken halanse staff also has a eracked or
broken jewel which must be replaced if we are
to turn out first class work. Possibly the je\ilel
may be set directly into the plate or bridger or
the wstch may be one for which it is hard to
obtain material. Formerly this would require
a great deal more work than we had bargained
for, but as we have already ma.de the eustomer
a price on the basis of returning his or her watch
in first class condition, it is up to the repair man
to make the additional repairs at his expe.nse.
It is better to do these jobs and not mention-the

fact to the customer. You will be rewarded by
having a satisfied eustomer"

In the previous lesson the proper method of
replacing jewels set in friction setting was ex-
plained. Our only concem when replacing a
jewel of that type was the diameter af the hole
in the jewel, and the outside diameter of the
setting.

The method of friction jewelling about to be
described deals primarily with the outside
diameter of the jewel and the inside diameter
of the hole in the setting. Of course the hole in
the jewel must be the proper sise to fit the
pivot. In friction jewelling the outside diameter
of the jewel must be greater than the inside
diameter of the hole whieh is to receive it. This
differenee usually is 1/100 of a millimeter.

SEC. 33 | - Typee Of Friction
Jevelling Tools

The most complete *nd precise friction jewel-
ling tool at the present time is illustrated in
figure 14-t. It is a precision tool for replaeing
jewels in watches and has additional acees-
sories for straightening balance pivots, repla.e-
ing hands, and setting pallet arbare in position.

The holes in the pivot straightening tool are
accurately calibrated to V* of 1/f OO of a mm.
The pushers, anvils, and reamers are accurate
ta t/L{$ mm. However, this tool will serve the
watch repair man better if he knows the princi-
ples of jewel replacement. More of this will be
taken up in the lessons on l*the work,

Following is a list of the eontents ineluded
in the tool case, figure 14-1:

1 Friction jewelling taol
12 Flat pushers
5 Anvils

11 Concave pushers
16 Reamem
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rb.
18 Pnmp pushers
Tools for setting the pallet arbor.
4 Round faee hole reducing or closing punehes
Face plate with 3 clamps
12 chueks and holders for holding brass seL

tings
Assortment of brase settingx
12 Centering points
5 Pughers and 3 anvils for replacing watch

harde
3 Chucks with handle
Tool for straightening pivots
Pivat gauge
Centering pump pu*her
Grinding stone
Figure 1&-Z is the standard outfit whieh com-

bined lrith &n assortment of frietion jewels,
will *ati*factorily servs the average watch-
maker frr all general repairs.

Figure 14-3 ilhlstrates a fine friction jewel-
ling tool which is fumished and ueed with a
staking tor,l set.

SfC, 332 * !66ripfion of Arb* frest
and Cutttrt

Figure t 4-4 illustratex a friction jewelling tool
which is more or less a srnall arbor pre$s. The
hole in tlre base or die plate is rnade to receive
the anyils. The lever is easily removable when
using the reaming toal, figure I4-5, The miero-
metrical nut at the top of frame ia easily read
and allows the workman to make preclsion
adjustment* when setting a jewel. The handle,
figure l4-8, is sa mads thst the pushers can he

t4-l
quickly changed. Figure l4-7 illu#ate* the
base into wkieh the areny important pu*hers,
res,mers, and anvils are plaeed., as follows:

Top rss-12 fla,t pushero
Znd row*12 centering pulvrp pushers
Srd row-ll concaYe pushers
4th row-L$ reamers
5th row*Anvils, hole cloeing punchee

The handle which holds the reau.ett is con-

Fig. l4-z
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tained in the side of the block. The reamer or
smoothing broaeh is a half-round, tapered cutter
which, when used in a pla.fu or,hridge, opens a
hole to the exact hundredth of a millimeter as
stamped on the reamer. The watchmaker uses

Fig. 14-6
Fig. t4-5

Fis. t4-7

Fig. l'f-8

a jewel which is 1/100 of a mm. Iarger than the
diameter of the reamer. T?re iewel is then forced
into the opening with the proper pusher.

Figure 14-8 is an entrarged view of a reamer
showing the completed work of reaming the
hole in a plate. The otber illustration in figure
14-8 shows the opening aftnr the jewel has
been set in place.

ceq&4SE

t {'f HSHP
3 Hollow Fo<ed ihol f,t oll siret of

gt.r-p" fot Reming li{hcol oerd Pinion'

Fis. l4-3



Lesson l{ MASTER WATCHMAKING Sectbns 333-335

7 \A

B

c

D

SEC. 333 - Types of Friction Jevels
Figure 14-9 illustrates the various types of

friction jewels used with a friction jewelling:
t o o l .  T h e  f  r i c t i o n
jewel at A is a convex
balance jewel with
an olive hole. The
friction jewel at B is
a flat jewel similar
to a train jewel which
ean be used as a bal-
ance jewel in some
current models of
watehes. 0n smaller
types of Swiss watch-
es however, it is pri-
marily used as a train
jewel for the pivots
on the pallet arbor or
the esc{rpe pinion.
The olive hole helps
to reduce frietion.
The friction jewel at
C is the regular flat,
straisht hole train or
plate jewel. The fric-
t i on  jewe l  a t  D ,
whieh is the seme

shape as the train jewel but has a large hole is
used for the eenter arbor, At E is shown a com-
mon type of friction cap jewel,

SEC. 334 - pss6ripfion of Aseortm€ntt.

Chax Showing a Completc Aarortment

of Balance Jewele

Diameters of jewels in hundredths of mm.
7A 80 90 100 110 120 1S0 140 150 160 180

I  1 0  8 0 9 0 1 0 0 1 1 0 1 2 0  x  x  x  x  x

I 70 80 90 100 110 120 190 140 160 x x

9 70 80 90 100 110 120 130 140 150 x x

10 ?0 80 90 100 110 120 130 t46 160 x x

11 70 80 90 100 110 L20 130 140 150 x x
12 70 80 90 100 110 120 130 140 150 160 180

13 x x 90 100 110 120 130 140 160 160 180

14 x x 90 100 110 LZA 130 t4A 160 160 180

15 x x 90 100 110 1:2A 130 140 160 160 180

16 x x x100 110 120 130 140 r50 160 180

Fis. l4-t0
The above chart, figure 14-10, is a sample of a
complete assortment of friction balance jewels
with olive holes. The number:s in the first
eolumn reading from top to bottom (7, 8, 9,
etc.) represent the size of the hole in the jewel.

The figures opposite each of these hole sizes
represent the outside diameters of the jewels.
The average watchmaker does not usually carry
as complete an assortment as this and they may
be purchased in many different assortments'
Train jewels and center jewels are catalogued
similarly. Cap jewels are catalogrred by outside
diametens only, as they are without holes.

REAMER
?-

Fig. I, l- l I

SEC. 335 - Procedure for Replocing
Friction Tttin Jevel

1. Remove broken or craeked jewel from seL
ting. This can be done easily by punching
out the jewel from the plate or setting with
a pusher that is slightly smaller.

2. Select a reamer that will enlarge the pres-
ent hole slightly and plaee this reamer in
the holder, figure 14-11.

3. Select the smallest hollow shrmp that will
aeeommodate the reamer and place in the
base of the frame.

4. Hold plate or bridge over hollow stump,
figure L4-LL.

5. Run reamer cornpletely through the plate

or bridge. Figure 14-12. These reamers
are self-centering and cut slowly.

6. After drilling completely through the plate
or bridge, remove reamer and carefully
examine hole using a double loupe. If all
of the old bezel has been removed the hole
will appear brig:ht and shiny.

1
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Fls. l4-9
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PUSHER PUSHER

FLAT FACE
ANVIL

FLAT FACH
ANVIL

8.

Fis. 14-12 Fig.
7. If any of the old seat remains, repeat the

above operation using the next larger size
re&mer.
Select a train jewei that cotresponds to the
diameter of the reamer.
Example: Reamer measures 1.29 mm; use

jewel with diameter 130 mm.
Reamer measures .99 mm; use
jewel with diameter 1.00 mm.
The differ€nce of 1z'100 mm al-
lows for friction fitting.

Select flat face stump upon which to place
bridge or plate. If plate is recegsed be cer-
tain that the stump selected is small enough
in diameter to fit into recess.
Select pusher slightly larger than the
reamed-out hole, and place in frame.
Place plate or bridge on flat-face stump,
with the inside of the plate facing up.
Place jewel in reamed-out hole, oil cup
down, figure 14-L3.
Press on lever gently until the face of the
pusher comes in eont*ct with the jewel,

incre*sing the pressure slowly until the
jewel has been forced into the hole. The
pusher should now be flush with the plate
and the jewel securely in place, figure
14-L4.
Holding the pusher flush against the plate,
adjust micrometer nut so that it is im-
possible to push lever any lower. Release
lever and. remove plate.
Test for end-shake. X more end-shake is
reguired .jewel san be pressed below the
surface rvith a pusher siightly smaller than

t4-13 Fis. l4-1,+
jewel diameter. This amount can be eon-
trolled by micrometer nut

SEC. 336 - fqsp Plote
Plates and bridges ean usually be held with
fingers when reaming. If it is desirable to re-
place the friction jewel in an old setting, make
the replacement with the setting in the plate or
bridge. The face plate illustrated in figrre
14-15 can be used when it is impractical to hold
the bridge or setting with the fingers, This face
plate will hold smali bridges such as the pallet
bridge iilustrated and comes with additional
clamps for holding settings, etn. Since fa*e
plate is very light, it will follow the reamer when
working, thus avoiding a hole which will not be
true. It can also be used when replacing jewels

as it holds the bridg;e or setting securely, €D-
abling the workman to eenter it easily under
the pusher"

9 .

1 0 .

1 1 .

L2.

1 3 .

14 .

1 5 .

Fig. l{-15
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SEC. 337 * pg6p Center pushers
The pushers usetl to replaee the jewel just
dessribed are flat face pushers. Another Wpe of
pusher irs illustrated in figure L4-1?. These are
pump center pushers and the face of the pusher
is hollowed, thus allowing the workman to
center the pusher and press into plaee both flat
and convex jewels.

Keep your pushers in ffust class condition.
There are times, espeeially after coastant use,
when the faces of the pushers should be re-
ground to prevent breakage of jewels. In order
to regrind the face of the centering pump push-
er it must be taken apart. Figure 14-18 ilius-
trates a cross section of a centering pump push-
er. Press lightly on the top at A with a screw-
driver in order to compress the spring, and
make a one quarter turn to releare the spring
and punp, Let us repeat again that it is im-
possible for a man to do good work yrith poor
tools.

SEC. 338 -'5EITZ" Grinding Stone.
Figrrre 14-19 illustrates a speeially selected
stone set into a metal plate. It is used to erind
the surfaces of the pushers and anvils flat when
the surfa,ees have become marred or distorted.
Figure 14-20 illustrates the correet method used
to regrind these artieles. Place the pusher to be
regrouud into the handle and press upon the
grinding stone. Ilold securely and move grind-
ing stone back and f,orth as shown by the arrow.
For regrinding the faces of anvils there ls in-
cluded a. small bushing which fits into the
handle.

SEC. 339 - Uprighting
Figure IA-ZL illustrates a centering pump push-
er used to upright a plate or bridge which has a
defective hole. The pillar plate is placed on the
base of the jewelling tool in such a manner that
the jewel in the pillar plate fits direetly over
the pump center, With the defective upper
plate or bridge serewed in place, ream out care-
fully just enough to correct the defective hole
and replace jewel.

SEC. 3rt0 - Hole Reducing Punches
Figure t4-22 illustrates the use of the hole re-
ducing punches found in some friction jewelling
tools. In some cases these punches can be used
to avoid replacing a jewel which is only loose
in the setting, not broken. Ilowever, it usually
is to the watchmaker's advantage to replace
loose jewels with jewels which fit properly.

Fis. 14-17

Fis. 14-19

Fis. I't-I6

Fis. l{-A

#?
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Fis. r4-Zz

Fig. 1111
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SEC" 341 - Pusher Used t#ith
Convex Jevels

Plate and center jewels are replaced in the plate
or bridge from the inside. Balance jewels are
replaced from the outside of balanee bridge or
pil lar plate. However, the balance jewel must
be set slightly below the surface of the bridge
plate or setting. This distance below the surface
and the reasons were explained in a previous
lesson.

Figure 14-23 illustrates the type of pushers
used to replace Convex balance jewels. This
type of pusher wil l lessen the breakage caused
by using a flat pusher. It should be slightly
smaller than the diameter of the jewel to be
repiaced, as this will allow the pusher to go
below the surface of the plate or bridge without
damaging the edges of the jewel setting. The
depth the balance jewel is to be set is controlled
by the micrometer nut at the top of the friction
jewell ing tool. Replaeing a friction jewel in e

plate or bridge which previ-
ously contained a friction
jewel does not always require
that the hole be reamed out
again. Instead a, reamer of
the correct diameter can be
placed in the hole and used

fig. 14-23 as a gauge to select the proper
size of friction jewel. Example: If a reamer
measuring 1.09 mm fits the hole from whieh the
old jewel has been removed a jewel with a
diameter of 1.10 mm would be used for replace-
ment. Always check endshake.

SEC. 342 - fvi6fion Eross Settings
There are times when the watch repair man
does not have a friction jewel of large enough
diameter to replace a broken jewel. This is
often the case with old model watches in which
the manufasturer took pride in the large jewels

displayed in the plates. For this type of jervel
replacement and others where it is impractical
or impossible to find a jewel of the correct
diameter, brass settings are obtainable in as-
sorted diameters large enough to be set into the
plates. These settings come with gauged diam-
eters in metric measurements the same as do the
friction jewels, and are set the same as a friction
jewel. This provides a new setting into whieh
'we can now proceed to fit a friction jewel. Thus
you will have a friction jewel set into a setting
which in turn is set friction tight into the plate

or bridge.

over chuck. Small settings must not be tightened
too much as they can easily be foreed out of
shape. Ream out the setting and pre$s jewel
into place. Then proceed to replace brass set.
ting in plate or bridge. This type of holder will
follow the movement of the reamer, avoiding
an off center hole. Figure L4-26 illustrates a
set of these chucks complete with the clamp to
hold the settings.

Fis. 14-25

SEC. 343 - Friction Cop Jewels
Cap jewels ean be readily replaeed as the out-
side diameter of the cap jewel is the only
measurement to be considered. They are re-
placed by using a pusher slightly larger in
diameter than the diameter of the jewel selec-
ted, whieh will set the jewel flush with the
setting.

SEC. 344 - Incobloc
Incabloc is a self-contained Meehano-Flexible
Combined Bearing which protects the pivots.
Incabloc rnaintains the two pivots of the balance
staff seeurely in their aecustomed positions, but
permits them to shift under the influenee af a
shock coming from any direction. Immediately
after such a shock the Incabloc spring causes
the balance to automatically resur,ne its original
position. In figure 14-26, A is the block bed

r l
Fis. 14-24

Figure t4-24
illustrates t h e
method of hold-
ing a setting of
this type in a
small ehuck for
reaming. Choose
the brass setting
of the desired
diameter, place
in chuck, place
chuck in holder
and place clamp
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Ffg. l4-f

into whieh tbe bed or setting for the balance
hole and cap jewel is fitted. B is the bed, C the
balance hole jewel, D the cap jewel and E the
Incablos spring, which exercises an even aad
calculated pressur€. The
bloek is held in place in
tb.e balance cock by a
small U-sbaped spring. In
replacing the balance or
eap jewels in the block or
eleaning the jewels, it is
not neees.sary to remove
the block. Press the open
end of the Incabloe spring
away from block, figure
l+27, thus releasing one
side of the spring. Release
opposite side in liie man-
ner. Lift up spring eare-
fully noting that it swings
up and avray from the
jewel as on a hinge. It is
not necessary bo remove
the spring any furthen
You will udw have aeeessr
to the cap jewel which can be readily removed,
exposing the balance jewel in setting. A small
tool, which will enable the workman to release
the Incabloc spring without damage, can be
made from a piece of matnspring ground. to a
long tapered point and mounted in a piece of
pegwood. When cleaning a wateh these jewels

RELEASE

should be put to one side and cleaned separately
keeping in mind their respective places ia order
that they may be replaced in their proper posi-
Hons. Oil the same as any ordinary balance and
cap jewel eombinations.

Figure L4-28 illustrates Incabloc sssemblies.

Fig, l{-Zt Cout"lrct C. X ?- Xrrth.ll Oo.

SEC. 345 - $fts6k-Resiet

Figure 14-29 illustrates'€hock-Resist" mater-
ial, These illustrations will be self-explanatory
when you come across watches equipied with
this Wpe of balance jewel assembly.

INCABLOC SPRING

RELEASE

fis. K-n

r N c A E t  o c

UPPER AND I.OWCR CAF
JEWEI. HOIDER SPRING

Na. to(,'g

TOWER CAP JEV/EL
HOTDER SPRING

No. IOOI

IOWER CAP JEWEI-
HOLDER SPRING

Nc. l0Ol

UPPER ASsEA,T8I-Y LOCK
Ho, |OOS

@w @ @ @
UPPER CAP JEWII.

.25 M/M Thick

Ho. lOO.l

LOWER CAP JEWET
.16 M/M Thick

X<t. IOOS

UPPER AND IOIVER
3,A.LANCE

JEWEI IN SETTING
I{c. 1006-xdr.08
No, loo7 -+tol. .o9
ilo, lOOa -rb|,. .10
No. IOO{-l|ot .lI

SCREW FOR
LOWER ASSEMBLY

xo.  lOlO

CO,IiPLETE UPPER
ASSE,I BtY

ilo. lof ?-2.75 M..A^ 9io.
ilo, lol2-2.95 tr{itrr Dis.
Nc. lOl3*3.1O Atll,t Dio.

COMPTETE TOV/ER
ASSEAABTY

Na.  IO l l 1

COMPLFTE LOWGR
ASSEMBLY

t l o .  l g l 5

co APtFrE towER
ASSEAABLY

l |o .  l0 lC

UPPER AND tOV
JEWEL WIT

llo. lo62-.Oio.
tlo. l06t--Oio,
t{o, lO6rl-Oio,.
Ho, lO6t--Oio.
rta, IOOC--Oiq.
tac. l06t--oir.
llc. lOOa--Olo.:
ta.. ro6t--o|6.:

ilo. lOfO--Olo. l

/ER SAIANC€
H COIL
l.6O--t{olc ,0?
l .5G-l{olc. lO
l.6o-ltoEo .l I
l.8o-+toao.O9
l.B}.-} loL.lO
LEHlotl .lI
l.lG-llolc.09
l. tG-+lolc. lO
l . l (F loh.l l

UPPER AND TOWER EATANC€
JEWET ASSEMBTY

ile. l0t6-Dio. 1.9O-tlob,O9
fb. fOtT--Oiq l.9O-lkJ. .lO
llo. tgSt--Oio. l,tHloL .l I
fro, lOt9-.oiq 2.l0-+lol. .O9
lro, lQ6G-dXq 2.lO---tlolc .l O
lle, lQOl-Dio^ 2.l0{{dr ,l I

UPPER 8AIANC-E
CAP JEWET ASSEAASIY

tt . l0ll(l-2.e5 r,114{ Oi*
ilo. f Otl-?.8O A!/lA Diq
Xc- f Ott*3.OO r{r/t* Di*
to. t0tt-3.10 iliil 0h,

LOWEN BAIANCE CAP
JEWET ASSE'{BLY

t{o, lotf -?.10 Mlra Ob.
Xo, tot!-?.i5 ta,/ra tlo.

RT€ULATOR
l{c. l07l

Cowtrrr C" e E lrrrbll Co. Fig. 14-29



TABIE 0X' COhIIS{TS: Unit l,f If Iegsons 19-13-14

rqq sry]ig_s
l l l$-fl - Roller Jewels: Single Rol]-er

SJl5-JZ ?' I' Double Rol1er

ttl4-Jl Frlction Jewelling: Train Jewels

ti14-J2 c'

liJl4-J3 tt

tt Balanee Jewels

It Cap Jewels

1114*J4 * Friction Jewe} Replaeement: Train jewels in settings held. in place
by scre?ts.

W14-Jb tt ' ta n Train jewel settings burnished into
p la te , (See sec .  Zgg -  S ig"  Le-L5)

W14-J6 -  Fr ict ion Bushings vr i th Fr ict ion Jewels

VI14*J? - Frietion Balance Jewel Replacernent; Balance Jewels burnished
into plate.

tJ"l4-tr8 - Cap Jewel Replacement, Cup jewels burnished ioto settings

i 'n4-Jg * Shoek Froteetor Device:  f ! ,eabl-oc

'fI14-J10- 1r 
" 

1t KrF 370

lil-4*Jil- r' rt tf Sho ck-Re sist

WI4-TLZ- r? It rt Sruper Shock-Res ist

XJI4-J]-S- tt It tt Monorex

Vt14-Jl4* "r It I' Ruby Shock

T . of C, W-ff-L*1"Z , 15 r 14
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AQ&LSS JgHf&$l Single roll-er

rc?l$,, $9urPsBN,r 4_lP ..sEPrIE$"r

Combination 3co1 - AlcohoL LanF - Ckisel-Shape
r'rarmer - Jewel cenent - Tueezers - I{&irspring

FsssqJss

Srass lfire - SoLLer jer*el"
remover - Roi.ler jewei. garge.

3ryffi${q$
lesson 13

}Iot{ [0, m]4Qpq 1sr} nsel'4cg a ,]'p,] si$rs a0r{rsB dpu$r J$ sri{GJ+E Bpr,tte

I" Bemove balance assembly from movement ]ressoa 5 & B.

2o S"emove hairspring. (Optional) fosson J,Jr of &c. 352

3" Grip rol]"er in jarrre of conbination tooLr heat tool over alcohol"
larp a,nd. renove roller jewel when cement softens. Fl,g' L3-??,

&, Bemove bala;rce a.ssenbly from cornblnation tool and. aLlow to cool, $ec. 323

5. Clean roLler of all cement and forelga matter, $ec. 3ZL

6 . $eL ec t repl ac enent ._ j eu el . *ec, 32a

7. Orip roiler in jaws of eombination toolr reheat snd" apply cement
t o J euel hole. Sec , 323
df,ffiHltA"S3 }'IETI{OS: Insert roller Jewel in roller }efore

application of cement.

q" llhil-e cement 1s stl1l softr set roller jewel in roLl-er.

9. Beheat and. mov e jewol trp ard. down in hole,

10. Sxamine cLoseLy to see tha,f jevlel- is uell cemented".

11"" Beheat anC. nake final adjustnent so tha,t jewel is fltuly
set and upright,

Sec. 323

Sec. 3?J+

(6-56) Fr3-,yg



UNIT vt
IT

trffoH 13

JOB SH:ET

VLNzcHtcleo tcHool. or wrtcr*rtlfxc

Chisel Shape - Brass
Eairspring remoYer *

dgry,m 'iElfELS: Double Roller

F.00r,F, .EQUrpt{Egs g$tD, siFFtrss :

Combinaiion tools - 31coho1 Lanp -
lfarmer - Jewel Ceunen| - lweezers -

PBOMMNE

\tu56) un3-.le

Uire - BoLler JevleJ-
RoLler ,fewel gar€e.

5.

6.

7 .

$o}I go ml,fOun AN"D rffir{i,pF a rltu sri$P$ norf,na {E1.{FI', IN pou.pf+E RQ&,1E8:

l-o Remove balance assenobly from novement. Iresson 5 & B.

Iresson lJr2. Remove hzirspring. (Optionaf )

3. Orip roller ln javrs of combination toolr heat tool ov6r alcohol
lasip and. remove ro11er jevrel when cement softens. Fig. L3-22.

Il. Bemove balanee assembly from combination tool aad. al}ow to
c o o 1 .

Qlean roller of all cernent and foreign matter,

Select replacenent jewel.

Gr"ip roller in jaws of eombination toolr reheat and. aSrply
cement to jewel hole.
*5.,TERNABE },IETEOD: Insert roller jeuel in roller before

applieati.on of cement.

8.  lJhi l -e eement 1s st i l t  sof t r  set  ro l ler  jeuel  in rol ler ,

9. Reheat and. move jer*e1 up and" doun in hoJ-e.

10. Ad"just roller jevtel so as to be just above passing crescant'

11" Examine closely to see that jewel is f irmly cemented.'

3.2" Reheat and i:nake final ad"justnents so that jer,vel is fimly
set and- upright "

BT,FffiN.C-E
lessoa 13

of .Sec. 352

Sec, 323

Sec. 3n

Sec, 32A

$es. 323

Sec, 323

$ec, 325

$ec, 3ZL,



FR,ICTIO$ Jg$SUirI$C: lrain Jewels

so.oIl$, EQUIFME$I_ Srrm .SjiPtIEjS_r

Sriction Jernrel l ing Tool - Frlction [rain Jer.rels.

IITIRp-$iCT_o..gI r i{IogHer r 0N 3

FrLetlon jewell iag is used, in many current mo*els of watcb novements. Cracked.t
chipped. or brolcen friction train je',{els can generally be replaced. r'rith new
jer.rels of the same d.ianeter.

FRgcFqnE

E0\i r0 rrEPrsss { 3.BLc,T10N..r.FArs Jrl'is,. r}'q $. lttarcH:

I" Bemove broken or cracked- jewel.

2. Examine the hole carefully and. d.eternine if it cea

UNIT U.
IV

t35SOt{ r4. cHlcAoo 3cHoot ot wAtSHnAIrtc

JOB SHEIT

1^ltpfl

4.

5 .

5.

3}jt,SBE1$93

be used" as is. S#ep 1r of Sec. 335

$OSII If ttre hole in the pl-ate needs to be enl-arged'
f ol-lortr $teps 2t 3, l+, Jt 6t. & ? t of Sec, 335

SeLect Jewel. .SteP B; of ,  Sec. 335
Lgsson 12e Sec. 

"9y
Select fLat str:eap and. pusher. Steps 9 e Wr of Sec. 335

Support place or brid.ge and. press in ier.iel. i., a qr. -,
Sieps 1L r L2, 1*3, & Ll4't of Sec. 332

Replace ralheel and pinion ancl checlc end shake, S.tep lJ' of Sec. 335

$'-.5A1uA-+r



W Salanse Jellels

gcalS,, 4aslF![ENT ...4]{D SSTLIE$,;

Frlction Jewelline SooI * Frictlon Salance Jeuels,

IS: nqlIQFO,Ay, .rNr'onMAS r oli i

tr'r'j.ction jevellin€ is used. ln na:qy cument mod.els of uatch movements. Craskedr
cbltr4led. or broken Friction train jer,rels caJr generally be replaced. witb net,
Jenels of the sa$e d.ianeter.

PSOC$DURE

UNIT lf
IV

rcssoil 1lt c||lcroo gcnoot o] uAtcr|n|rtilo

JOB g}IEET

YillAZ

w_ffi.9s

$teB I of $ec. 335
$ec, 3llt

$ec.

Sec.
Sec.

$ec,

$es, 3r+L

H,9!t To XEPIdC,,S "4. F&ICTION SAIdITTCE JElfEll .

l-, Bemove broken or crasked. Jewel from balance sock or
lower p1ate.

2 , kamine hole to d.etermine if it carr be used. ag ls.

NO[E: If ho1e in plate or bridge need.s to ba
errlarged., f ol-lowl Steps 2t 3, I+, Jr 6 A f

$elect jewel. &arple of Step I
L,esson L3

Select flat stuqt to sutrrport plate or bal.a,nce cock.

$elect pusber or brid-ge sLiebtly snalLe'r than d.ia.neter
of jewel a^nd. press jeweL sllebtly bel,or+ tbe surface.
Ehe d.epth sbould not be less than .0?m and. not exceed.
d.istance equa,l to oae half pivot d.ianeter.

e

t .
4'-

5.

fr5

335
308

3a8

of

of
of

(6'S6) x1t1d2



IRI0TI_pt{.jr:E!{BTfiI$c: Cap Jeuel s .

TSI+5' 4ltlPltt$t-I AW .SU". 'P!'LES;

tr'riction jevrelling tool. - Cap jevlel assortnent.

r,]$r oprJc,gp8y . ,1sno_El{A4I0{ i

Friction jewel.ling is used. in nany current mod.els of .rsatcb movemerrts. Cracketlr
chipped. or broken friction train jeuel"s carn €enerally be replaced $itb nelt
jeuels of the saine d"iameter. If setting is of s.t,e.g!, do not rsa,m a,s it uill
darna6e reaJnerr Replace setting and Jer.lel.

UNIT l{
Tlr

LIf$Olrl 14 CHICAOO STIIOOL O' UATCHilATI||E

JOB SHIE'

llIlt .J3

3F['.ffim{cp

$tep 1 of Sec. 335

PROgr.irxlBE

HoIi o RiFI+$,q,s 4 3F,rc,gro$ gse JE].rqri

1. Bemove broken or cra.cked. jewel from setting.

?. 3xa:rnine hole to d.eternine if lt can be used..

1{0TSl If hole in pLate ls to be enlarged., place
in face pl"ate' foLlor*:

St eps 2t

3. Select flat stump and pusher,

l. l . SeLect jer.leL.

setting

3,  & '  j t

Sbep

6,  a  r t

g  &  1 0 f

$tep g,

Sec. 336
of Sec. 335

of Sec, 335,

o f  Sec ,335
Sec, W

Sec. 3r+3
5. S\rpport setting on stunp and. press jevrel in flpsh wlth

surface of setting.

(6-55) wrl*-,lr



UilIT $
IT

LE:fioil L&

JOB gH::T

h{fl{-ill

EtsIpgl0i{ {El,JS!, RF.PLASII"I$}{{:

clflc^oo ScHoot o? wArcilnAxfltc

Train jewel-s in settin€s heLd. ir place !y screrrs.

T0orJsr_.EryIplm$g at'ip ELIEg{,IE${

I'riction Jewelling Tool - Frlction Srain Jewels.

IM{BOD, UC,39RY - I $S'08}{AT r O{ I

Friction jeuelling replacement can be used succeseful).y ln sary watches
whtch were originally d.eslgnod for other t;ryes of jeweL settlng. fihs
princlpals for replacing frlctlon train jewels are the Faae regardless
of tl.e original tnge of setting. See Job Gtri6* gu1{-,/l'

S3O.CSJXI&E:

Hovf r0 4Epj,Aq$ a rergulqn sRArlI .islfsr., Ig & qsq$$0 EErp $( 3r JEsEt sc?Eus.
( sBcgro$ eo5-r,ssso$ l-?")

1. Fress out d.a,naged jewel with pusher eligbtly sma-ller than the Jewel,
Press tor*ard. the bezel si.de. $rpport the pLate on hoLlotr stunp.

2. Uslng progressively }-arger rep'nersr reon the hoLe r.mtil jeweL seat
and. bezel ha:rre been cut away corupLetelyr leavlng a smooth hole with
straight waIls. $terpe 2, 3, lr, jt 6 * Z of $ec. 335

3. Select replacement jewel Step I of Sec. 335
Lesson 12

l|. Press into setting and. adjust deptb for correct end, sheke"
Step lLr !2, L3, 1Il & 15 of sec. 335

$*56) lfllF,r&



g$g,TI0II [.8&I]{ dRliffi, IW*ASS.WITfSj Erain jewel setttngs }uraisb.ed iato plate.
(See Sec, ?99 - Fig. L?-L3)

UilIT w
1T

LCItOlrl 1& tilrtrco rcrfool or ylrcnurrr*c

,OB 3H;TT

Itrl.|-.I5

fiffiT$S$qp.s

Sec, 335

$ec. 291+

of $Bc, 335

!00TiS, _ glUUPl,Ss, &iI_'$tF*BJ+Isp :

SH.etion jevelLing tooL * Friction train jewel.

I{TA$UIr0,sOff I$r.,93}tA=T r 9s:

Beplacing a frictlon Jer*el in a. setting burnJ.shed. into the p3.ate requires
careful worlroanship in ord.er not to loosen the settirg ln tbe plate. If
the setting becones loose in the plater remone settirlg and. f ollow procedure
as otrtlined in Job f*rid,e !nlt-J6,

pRoc3pu33

HQlr. g9 BJlFr,AcS sBArN JSSnL.1$ ,$sssrNq.Sirn{r-SffiD IliTo.F*A,1f,s

1. $tryport settiJrs on holLow sturp"

2. Remove broken jewel-,

3. Using progressively larger reemersr T€&,nr the hol" untit
burnished. edge whlch heLd jewel and the jewel seatr barre
been cut a;wa.y leaving a smooth-i*alled. hole.

4. Select Jerrrel,

of

of

$ec. 335

Sec. 335

Step I' of Sec. 335

5. $elect flat stump and pusher.

6. $upport plate or brid.ge a.ad. press in Jeuel.

Lesson I"Zt

Steps 9 & 10'

$bqrs LLr L?, L3r & ].l*t

7, BepS-ace rvheel and. piaion and check end shake. $tep lJr

(FS_5!ua"tl-r s



UNIT !f
ff

t:tgol{ LI+ cHrcroo 3cH00L ot wlrcilnArtxo

JOB THEEI

utl{.*r6

SRICT_I q$ BU SHI NS.S_ ltII rH jql_ C T I OIi._ J slrls.Jt S I

L9,0.LS r sqU,LplvFlLJ S$D silPPtlps I

3'riction Jertrelling Tool - Friction Jeurels - Friction h.rshings.

II{TBOIIJOTO&Y lM'pR],tAI I0]g :

Hhea replacenrent requires a jevrel of extra large d.iameter it may be
necessary to replace with a friction bushing lnto whlch the friction
jawel is set, Holes ln bushings d-o not come in a large variety of
stzes but may be rea,r:ned to size of jevrel you require. &rshings sbould.
be of a thickness not to exceeC the thickness of the plate or brid.ge.

S0$_FpU"SEr

How To- FWIAqE & r'BIc[Ip]r AIIfiIING Ailp JElffi{. Sec. 3t+?

ln Remove d.anaged. jewel or setting from brid.ge or plate,

2o Using successively larger reanersr r€am the hole until- the
jewel seat is removed leaving a straight-wa-L1ed ho1e.

3" Select bushing with d.iameter .0L nm larger than hole reamed.
with the thiekness sllgbtly less than thickness of plate
(to allow for d.epth ad.justment) and. wlth hole nearest to
the sj-ze jevel you r,rish to set.

If bushing requiree rearning f or the jewelr place in fane
Ftate (See , 335) o" chuck (Sec , 3t+2) and rearlr.

Select  jewel.

Set f r ic t icn jewel in bushing.

Press bushing into plate or brid"ge.

Check for end-shake.

l+.

, I

6.

n
{ o

B.

(6-56)-.Wlis*i6



UI{IT l"l
t t

IT

L:f3('il 1ll Gl||tICO tCfiOOt O] WAr€ntrItxe

JOr SHr;t

IrrlIhJ?

qRI$gIOl{,34L+Jf0E i$ml RWI*$-CEl.tilSg: Salance jewels }urnished. into p1ate.

s0q;5, EquIPFF$f Alm ,grrFPlrrs[,

3'riction Jevtell ing [ool * Salance Jevtel.

I SnOPUCf oRr r lrFoF*,{93",I 0}l :

$one vatches stllL in use have balance jeraels buraished into the baLance
cock or plate' when in need. of replacernent it is advisable to use a.
friction talance jerrrel.

P4OCFIxiffi:

reg T"a. ffiq}..ac5 a F,lJwrwq Llr BArJtircE Jslst upi{ a pslcstQs J.s}ist.

1" Fush out c1err,e6ed. jewel vrith a pusher s)-ightly sma.ller than the j&w€Lr
push tor,+a.rd. the burnished sid.e of the plate rohile supporting plate on
hollou stusp,

2. Uslng progressively Larger rearnersr rearn
lnrrnish and. jewel seat has been cut a?Jay
ho le .

3 ,  Se lee t  jeve l .

the iroLe until both the
learring a. smooth-walled

Sxarryle; S.tep B of $ec. 335
Lesson 13 $ec. 3aA

Usirlg a pusher slightly larger than d.iameter of the jeroel, p?ess
jeueL into brid.ge frsm the top,

Select pusher elightly snaller than jev.rel and press jetlel into
posi t lon s l lght1y below the surface. '

$0t$: fhere should" be a space beiween the balance hole and, cap jewel,
The adjustment for this space is mad.e on the balance hole jeuel
only by setting the hole jewel slightly below the surface of tbe
brid.ge or plate, The clepth belovr the surface should. be alout
o02 sn. !?re depth can be controlled when settirag the Jevel by
use of the nicrometor &epth adJustment on yolrr Frietion Jewelliag
3oo1. Using a jelrel pusher slightly larger than the dianeter of
the jewelr pTess jewel flush wlth surface of the brid.ge or plate.
Tben using a pusher s)-ightly smaller than the jewelr plare in
j eu el ling t ocl , brid"ge in place, f ace of pueher agaiast the i G$olr
pusher resting lightly on the jewel and adjust nicrometer stop

:8;'ffi 
' 
" :';": X:;l":r lff i;"ff"- l:,li :romet 

er approxinat elv

6. Press jewel in the above a.rnou:rt.

It#S Urlr*?

4.

) .



ulilT w
I]I

r33foil L&

JOB sHE:'
UIlhrS

C,AE J&F.t ISPIdtS{Efg; Ca.p Jewels btrrnished into setting.

SOO&S,...T.QIJI3}I${T 3J{D- $IJ"gPI, IES 3

Friction Jewelling TooI - Friction Oap JeweL Assortnent.

IlF30r49ros rlHonHarroN:

Many watches still in use have cap jewels burnished. in the cap jet+eL
setting. If setting ls of soft netal, this ty:pe of jeueL can be
replaced. with a friction jswel. If setting is of steel the settirlg
and. jewel should. be replaced..

Pglospuru:

qghr E0 qFrr,a,c3 s nr.aNrFEEl I1'T gsl. J{IruL grTH A TRICTIpN g3g rSI{EI+, .

1. Push out d"amaged jewel with pusher slightLy snaller than the Jewel-,
push touard. the burnished" side, Settlng sbould rest on flat hol-1ou
stump"

2. Slace sett ing 1n face plate (Sec. 336) botton side up.

3. Using progressively larger reamers, realn.hole until jer'lel- seat and
burnisb is removed. -

ll. Select jevlel (.01 mm la,rger than hole 1n settlng.)

5. lfith a flat punch press jewel into setting from 'r,he und.ersid.a of the
setting flush vlith bottom surface.

ciltcrco JcHool 0r frlrcrrtrrilc

(6-S5) trt+*.l8



u1{lt TlJ

w
Llsgol*- LL+

cHlcAoo ScHoot o? uArcfirArtxo

JOB SH:ET
1{rlFJ9

SSOC4 P8OfEC?OR_I.3vlCSl IneabLoc.

go0I{s' EQU,IPFFiff, A}q SUPstrESi

Sine tr, ' teezers,

$UPPl,Eliffi$f4RY I}.TFOBI:IAfI0N: See assignnent sheet for Lesson lI+.

F-FqEI'tr.sE SWnElrc&

Ilor.tr r0 lrsasffiF!3iF a$p AsssryJ.,E 4$ r$q&H,_oq sEocK Saoug3gB pwlp$.

1. Release the open end. of the Incabloc spring oi Lyre shaped. spring
using fine trveezers or need.le. Release one prong of sprlng at a

.  t ime.

2. Slhen both pyongs are released., l i ft
is  st i i l  anchored" to the end-piece

Lesson 14 3ig. lll-27

end. of spring (tfre other end
at, its solid end. and serves

as a hinge, )

3. Lift out the cap and. balance jewel assembly.

4, Separate cap jevlel from setting or bushing.

NO E: Sometiraes when the cil ls d.ry the cap jeweL may stick in
the recessed. top of  the sett ing.  The cap ier . le l  may be
separated using any of the folloving nrethodsl
&t Dip ent i re set t ing in alcohol .
b. trfnile hold.ing setting in- tr ' ,reezers sligirt ly above ilork

surface, push oil inserier through the hole in balance
j  ewe l .

eo Hold seiting in tweezers and press cap jewel onto g:un

surface of  scotch taper l i f t ing the sett ing leaves cap
jewel on tape. The balance hole jewel- is not removedn
i t  remains in p1ace.

C1ean cap jer.iel and. ircle jeuel vrith setting, al1or'r to d.ry,

0i1 Incabloc assernbly.

NOrEr 
::"r;i;T:.Hll'3;-,-, se*ing on r.,ork surraco with rr{eezers

anC apply a small anount of oi1 to the jewel-.hole fron
the round.ed- sid.e of the jewel. Place cap jewel in pli lce
in  the  se t t ingr

b. I lolding cap jewel, f lat sid"e up, on work eurface. apply
srrall amount of oil in center of the eap Jewe11 yithg.ut.

d,ipping your oiler in oil crpr apply oil renainirg on

(tS6) irrl-,rg (r of z)

5 .



UNIT rt
?17

tlgsorl lll

JOB TIICil

l&lt-"ItO

,SEQQK PB0TFCL0R lsrrr Q3:

cxfcroo tcflool ot rArc**tl|x{}

Krr 370

T,00rs, EaF-I3FrE.N.f *$p g{e,F.r,-ISg:

Sweezers - Pegwood..

suPPrSl,lENIAF{ Ixqpq}4STr-q{; $ee .Assigrrnent sheet f or Lesson 14.

E4PcsDuIEr

EgU qq PI.SA,SSE}{F}E 4]p S,$$3},8L!l g KIr 3?0 ssOcr qg0m0rQB,.$v-Ipq.

1, Remove cap and. hole j ewel.
&r Cut end. of pegwood to s1lghtly smal-ler than flianreter retaining spring.

b. Cut a concave cone in the end. of the pegwood.p this d.epressed. eenter
wil l allow presslrre on the outer ed-ge of the retaining spring.

ct Press end of pegvrood- on re'bainin6 spring and. turn unti l the three
protrud.ing tips of the spring are in l ine with notcbes on inner
ed€e of base. $pri.ng may novJ be l ifted. out.

d. Setting containing the batance hole and. cap jewel uil1 fa1l out when
brid,ge or plate is turned" over.

e. Separate cap jewel fro:n the setting by either d.ipping setting in
dcohol  or  pressin€ cap jevrel  on ssotch tape.

2. Clean and. o11 jeuel assenbly,

&. Clean as any other type of jewel.

b. .Assernble as follo',",st Place cap jelrel with flat sid.e up on work surfase
and. place balance hole jewel- aJld setting on top of eap jewe)-.

c. As the balance hole jevrel is mounted. with olL cup e:posed., this asse$-
bly may be oiled. in the regular mafrner, ier place oil in o11 cup and.
\rse oil insert,er. Hoid setting in place on rnrork surface ulth tr*eeaers
whi le oi l ing,

3..Plaee balance hole and. cap jevlel assembly in plate or brid.ge.

a- Place jeuel assenbly in place in base.

b. Place retaining spring in pla.ce ivith protrud.irrg tips of spring ln
spaees provid_ed".

c. Using concave end. of pegrrood.r press dor.invrard" and turn spring LlStln
turn in either direction to lock sprirrg in plaee,

(t56) ffitp;16



UNIT W

rt /

1E350N L& cHtcAoo scroot o? w^lcflnAxrre

JOB SHEE'

t&J{-,I1L

SH,qgK PROJEIT.OB. DEvI-gF: Shock-3esist.

sOoq,s, sQitIP$ENl arm STFPLIES I

Tweezers * Screr,rtd-river,

$IPPT,EI'{E}TTSFY ,I}]T.OBIvIATIOI{: See Asslgnrnent Sheet for lesson 1&,

PRoCEirrJlE RffiBAS.II03

Rol'{ To DI,SAF-gEIYEII A}p. ASSE}.ELI A SIIpCKJISSISI sHOci( PR0TJC[03 -D-S.YIC,$.

N0ffi: Cap Jewel setting on balance bridge is generally heId. by screw
from und.er side of brid-ge, Ses. 3l+5

1. Remove balance assembly from movement.

2, Remove scre\.rs hold.ing the cap iervel settirrg'

3.  Clean jevrels as any other tme of  jewel.

I l .  Place cap jewel set t ing on work surface vr i th f lat  s ide of  jewel 11P'
I{old. with tvreezers as you. apply a d-rop of oil to center of cap jewel.

5.  g i th tweezers,  turn set t ing over and place one br idge or plate '
taking eare that setting is placed. in exactly right position so as
not to smear the oil on the jevlel. Replace cap jeuel screlJs,

(e56) !&tp,nr



UNIT U
IV

t:tioil r4
JO8 fHITT

Iath"Jl2

s# 98F 8!or#9s0&,Palll cr I

cfilc^so 3cfioor of uArcffiArfxo

Srper-&ock-Se sist .

[00"Jl$* EFUIP]ffiNT 31$ SIIPTIEST

Eraeezers,

SUPPISIIE4FARY- i$F'O.FI:l4SIlNl See Assignmeni Sheet for Lesson 1ll.

PRQCF4TT8E:

s .tr T0 pJsAssEFEr,s {q4m 3,s$E}'{BtE A STJPER;srr9gs*FE$IsT p"RofEqq0R pEq.Igs,

1, Rernove cap and. hole jeuel and. setting,

&. Using t ip of  tureezers move one t ip of  tbe cap jevlel  set t ing to the
cut out notcb.

b. With tvreezers l-ift d.isengaged tlp and. l i ft out ea;p jewel and setting.

cr l l i th trueezers l ift out the balance jewel and- setting,

2, Cleaa jelvels as any other ty?e of jewel,

3. Replace balance jewel and. setting in the base of the assembly,

Jl, Place eap jevrel flat side up on work surface and. hold uith tweezers as
you ap?ly a drop of oil in the center of the cap jer*el-.

5. f i i th tweesers, turn cap jenel setting o.rrer: and. place in base of setting
with one protrud.lng tip engaged. and. the other in line uith cut out aoteb.

5. Use tvleezers to push tip i-ovrn and. either to right or left a quqrt,er tur:r
to Lock ihe cap jewel sei t ing in place.

t6-S6) !ntr*rt?



UNIT w
rir

LT33OH r& cl|rcrog tcHool 0f *AfgilnAxil{e

JOg gH:ET

ull+.*I13

ffiQCf F-80[80"T.9.q ffiYICES Monorex,

qgg_&s,, sQg.rprmNr 41!$, slJp.sl,Jsg I

!5*eezers.

SFPI.&{EN[4F{. J$r088\9":"0N: See Assignnrent Sireet for Lesson 1I}.

PR9QEpuFs:

i{or{ Tg prsilsss,mr,F 4sR 4$s&'.rBlE 4 },lofioRr,x siiog}C PRo spToa ffiy{gg,

1. Remove cap iewel setting.

&r Using tip of tweezersn turn the cap jewel assembLy by p'ushing against
one of  the prongs in l ine v i th the s lot .

b, t l i th tweezers, l i ft the disengaged. tip and lift out the cap ieueJ-
se t t ing .

c. lf i th tweezors, l i ft out the bala-u.ce hole ier'rel setting'

0leaa jewels es any otirer ty?e of jer"rel.

Beplace bal.ance jerael setting in base of assembly'

Place cap jer,*el flat sid.e up on vrork surfaee and hold. trlth tr'reezers

as you a,pp13' a C.rop of oi1 in the cent et of the cap jevrel.

With tweezersr turn cap jetre-'], setting over and place in base uith one

prong engaged. ar,rC. the other in line t'rith cut out notch.

Use tvreezers to push tip d"ol.tn and eiiher to right or left a quarter

trrrn to loek the cap iei. lel, setting in place'

7 .
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I. Using tip of tweezers against spring prongr turn eap Jewet setting rrit i l
tvro of the tips have d"isengagod. from the settl&g' l i ft out setting,

2. Turn plate or bridge over and. balance jeriel will fa.LL out.

3. Clean as ony other t.rce of jeuel.

l l . Place balance jeivel in base of assembly,

5, lt l i th cap jei.rel rersting on r+ork gurface and. bottost of.cap jei,rel upr
plaee a d-rop of cil on faee of cap jewel,

vlith tuveezsrs; turn cap jeuel setting over and. place in base uitb
one pron8 enga6ed., anotl:er in l ine uith slot'

With tra'eezers, press prong into slot arid" turn setting unti l all
three prongs are enga6ed".
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