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FACTORY BALANCE HOLE JEWEIS AND ROILER. JEWEIS
SEC. 305-Olive Hole Jewels

The train jewels shos'n in the previous lessons
had holes through them, the walls of which
were straight. In balance hole jeweis, there are
two types of holes; one type has straight walls

STRAIGHT HOLE

F is .  l 3 - l

as in the train jewels, f igure 1g-1, while the
other has curved walls and is called an olive
hole jewel, f igure l3-2. The olive hole gives
g. smaller bearing surface_without sacrificing

strength and there is less adhesion
tween the jewel hole and the pivot.

Fis. l3-2

of oil be-

sEc. 3o5_Bafonce ond
Cop Jewel Assemblies

Balance hole jewels are used in
connection with cap jewels as
bearings for pivots with conical
shaped shoulders such as are
found on the balanee staff-
Figure 13-3 is a drawing of eone
pivoii. In ihe lesson on train
jewels you learned that the side
and shouider of the square
shoulder pivot came in contact
with the jewel. With a conical
pivot, the cone is never in con-
tact with the jewel. The bearing
surfaces are at the end and side.

Balance,hole jewels are used
as bearings for all conical pivots.

The name "balance hole jewel" applies to these
jewels when they are used as bearings for the
balance staff. However, the same type of jewel
assembly is used in watches such as railroad

Fis. l3-4

CA P JEWEL
watches n'here cap jewels are used on pallet
and escape wheel assemblies.

The cap jewel, f igure 13'4, knos'n also as the
end stone, differs from either the balance hole
or train jewel in that it has no hole through it
but is a plain, highly polished surface, which
acts as a bearing for the end of the pivot. The
pivot projects through the balance hole jewel
and the only part of the pivot that comes in
contact with the cap jewel is the end. The cap
jewels, one of which is located at each end of
the balance staff, determine the amount of end-
shake for that particular balanee staff.

SEC. 3O7-Relofion of Bolohce ond
Cop Jewels to Pivofs

In figure 13-5 is shown the relation of the bal-
ance hole jervel D, balance cap jewel C, and
the ,balance pivot. Here you ean see that the
pivot is held in its central position by the hole
in the balance hole jewel and that it is kept
from extending too far through that jewel by
the cap jervel. In this assembly, each jewel is
burnished in a setting and the two settings
placed in one opening, the two lower jewels or
foot jewels in the pil lar plate and the upper
jewels or eoek jewels in the balance cock. The
balance jevriel assembly in American watches
usually is a setting with a should€r as shown in
figure 13-6. The setting for the cap jewel,
f igure 13.6, generally has counterbored open-
ings for the heads of the jewel scrervs. Figure
13-6 also shows the position that they oceupy
rvhen fitted to the balance cock, C representing
balance hole jervel in its setting, B the cap

Lesson | 3

Sections
305 to 325
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Fis. l3-5
jewel i:r its setting, D the jewel screws, and A
a section of the balance cock.

SEC. 308--{ho* to Determine
Proper SideshEke

Measure balance pivot *-ith your micrometer
and use the following chart to obtain the proper
freedom or sideshake:

CAP JAWEL

CAP ..EWEL
I N

SETTING

BALAiTE JEWEL

AALANCE S,TVEL
IN

SETTINC

A - Brr-rr*e Cocx
ts-Crp JaYrer- ln Srrrrrc
C - Ehr-enct Jeweu lx Serrrrc
D- Jrrgr- Scngs!
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2. Plaee cack or pillar plate over large hole

in bench block.
3. Select proper size jewel pushers and force

balance and cap jewel out.
4. Separate balance jewel from cap jewel
With a sharp knife, cut off the end of a piece

of pithwood to get a clean, flat surface and with
this wipe off any dirt or oil that may be on the
faces of the two jewels. When a watch has not
been cleaned for a long time or when a poor
grade of oil has been used, the surface of the
jewels may be covered with gummed or dried
oil which the pithwood will not remove easilSr.
In sueh instances, ssrape clean the faee of the
jewels with the end of a piece of pegwood eut
to a chisel shape, and then clean with cleaning
solution. Examine each jewel separately using
a double eye glass to determine if they are
eracked or broken, and whether or not the
batrance hole jewel is chipped around the hole.
If cracked, broken or chipped, it should be
replaeed with a nelv jewel.

Sometimes the cap jewel may be found with
a slight "pit" in the center of its flat surface
where it has been in contact with the end stone.

Pivot Meassr€s in
100th of e mm

.05

.0s
-47
.018
.09
.10
.11
.t2
-13
.1{

Use Jeyel
with Hole

.06

.0?

.08

.09

.ls

.11

.L2

.13
. l {
.15

Alwrys test the jewel on pivot before replacing.
Jewel holes may vary in size slighfly. If a
properly set balance jewel is placed over a
conectly shaped balanee pivot, the pivot should
go through easily and extend through the jewel
about the same distance as its own diameter.
Should the pivot not extend through, it is liable
to bind when tbe movement is in such a position
that the pivot is running on the cap jewel.

SEC. 30g-Removing Bolcnce
Jewel Assembly

The following procedure is used. to remove
Ameriean balance jevrel assembly held in plaee
by jewel screws:

1. Remove jewel serev/s.

C- CAP JEWEL

H.JEWEL SCREWS



Sections 310-312 MASTER \TATCHMAKIHG Lesmn 13

If the cap jewel is craeked or "pitted", it also
shouid be replaced.

Having examined the jewels to see that they
are perfect, eleaned the surfaees and peggecl
out the hole in the balance hole jewel, you are
now reaeJy to replace them in the balance cock,
but before doing so, be *ure to test the balanee
hole jewel on the balance pivot to see that it fits
correctly.

The main reason we insist th*t student* prac-
tice upon better grades of watehes, and those
which have not been worked upon by incom*
petent workmen, is so that they rnalr be abie to
aequaint themselves with tile correct relatians
and fittings of the as*ociated parts" If, at this
time, you are working upon a rvatch that, is in
first class condition, 1'on ean obtain a very good
idea of the proper relation af the balance hole
jewels and the pivots by testing each hole jewel
on the proper pivot.

SEC, 3 t O-Replacing Bolance and
Cop Jevel A*rembly

Your first step in replacing the jewels wilt tre
to inxert the batranee hole jewel in the opening
in ttre balance cock and to press it down against
the seat, nsing a jewei pusher. Having done
this, press the cap jewel in place using care to
see that the counterbores mateh on the jewelx
and balance coek. Fress the cap jewel down
firmly against the b€,lance hole jewel and if
it i*c the correct size, the flat surface of the cap
jewel setting will be flush with the top of the
opening in the balance cock, fnsert the bal*nce
jeu'el screws and turn them ciawn until tight"
Ee very careful and avoid getting any scratches
or marks an the cap jewel setting, As you will
observe, this setting is etripped and burnished
on the top to a high polish. You should endeavor
at all times to protect this fine finish.

Having replaced the jewels, ycu should noqr
proeeed to assemble the balance, rnaking eertain
that there is the proper amount of endshake and
that there is no noticeable sideshake on the
balanee staff.

In fitting a new bal*nce hole jewel, try the
pivot to see that the hole is of proper size and
eompsre the shoulder height of the setting with
the old one. If this shoulder is not the same a"c
the old one, it will make a rlifference in the
endshake, The new setting must be of the rigtht
diameter to insure its being neither too tight
nor too loose. It the old cap jewel setting was
of the right thickness, the new on€ shculd have
the same measurements" A variation in this

dimension will make no difference in endshake
as long as it is pressed down firmly against the
balsnce hole jewel setting, but if it is a flat
setting, it s/ill make a difference in appearance
as the tulp surface shauld be flush with the
balanee cock. Should the countersinking at the
end of the cap jewel setting be too deep, the
balance screw heads may not hold it firrnly in
pl*ce and this loosening of the setting will eause
trouble in timing or rating or might even stop
the watch under certain condition"q,

5EC, 3l t--4rdering Factory levels
Ta order a balanee hole jewei from a material
house, it ix only neces$ary to remove both set-
tings, mea$ure the pivat with microrneter, and
seiect or order a complete new jewel and set-
ting, allowing the difference between hole and
pivot size as listed in Section 308.

Exarnple:

Pivot measure ,11 rnm
1*12s Etg:in upper balance jewel hole .LZ
1-12s Slgin lower balanee jewel hole .12
To replace cap simply select or order:
l-1ts Hlgin &pper eap jewel
1-t2s Elgin lower cap jewel

Always specify whether upper or lower balance
or cep jewel when reordering, Lower jewels

may not be of the game dimensions as the upper.
Compare shoulders and thickness of settings.

SfC. 3 | z-Bslonce Jeveh in Svics lffsfcheg
As you have already learned, the American
manufacturers set their balanee jewels in separ-
ate settings which fit openings in either the
ba,iance cock or pillar plate. In most makes of
$wix watehes, however, t\te balance jewelx

are held in position by & slightly different
method.

By removing the balance cock and turning
it over, you will find that the jewel screws are
inserted from the lower side, extending up
thrcugh the b*lanee cock, and are threaded
into the eap jewel ptrate. The outer edge of the
eap is heveled to mateh the inside of the regu-
lator. The balanee jea'el screrrs, inserted from
the lower side, extend up throush the balance
eock and are threaded into the cap es shown in
figure 13-?, When the regulator is in place

Fig. l3-?



Lesson 13 MASTER WATCHMAKING Sections 3t2-315

and the cap drawn dorvn by the jewel ssrew$,
it is held securely owing to the faet that the
outside edge of the cap is iarger at the top than
at the bottom and acts somewhat as a wedse
when drawn down against it.

Here the balance hole jewel shown is bur-
nished directly into the balance eock. This ar-
rangement of the balanee jewels is at times
confusing to the beginner and oceasionally
offers some obstacles in his readily assembling
sueh a Swiss movement, especially after he
has been working on American watches. The
novice can overcome the tendency to set his
jewel screws in from the top if he x'ill clo the
following: Assemble these parts by first laying
the cap in front of him in an inverted position,
place the regulator over the c&F, turn the
balance cock upside down and set it so the two
screw holes are directly over the holes in the
cap, and f,inally, insert the screws from this side.

SEC. 3|2-Replocing Sviss Bolonce Jewel
To replace Swiss balance jewels, force out
the old jewel, open bezel with bezel openers,
seiect balance jewel of correct diameter and
hole size, replaee and burnish (similar to Sec.
301, Lesson 12). However, in modern shop
rnethods, it is more practieal to replace this type
of balance hole jewel and cap jewel with fric-
tion jewels.

SEC. 3 | 3-Swiss Friction Seftings
Figure 1-3-8 illustrates the modern balance hole
and cap jewel assembly used in Swiss watehes.
Here the eap jewel is held. in place in the cap
jewel plate by frietion and the plate is held in
place by two jewel serews set in from the under
side. The balance hole jewel is held in the
setting by friction ancl the setting is in turn a
friction setting set in the eock or pillar plate.
Replacing this type of jewel comes under fric-
tion jewelling.

You may find old Swiss watches in which
the eap jewel is merely set under the cap N'ith-
out being held in place by the bezel. This
naturally does not give the proper distance
between the cap jewel and the balance hole
.iewel since the cap jewel then sets directly on
the balance hole jer*'el ancl the oil has a ten-
deney to spread. away from the pivots.

SEC. 3|4-Bolsnce ond Cop
Jewel Assorfments

Most watchmakers carry assortments of balance
hole and cap jewels to fit the more common
American watches. In the better at'ranged as-
sortments of balanee hole jewels in settings
each bottle or capsule contains jewels for a
specified size of wateh and with the assortment
is an index showing these makes and sizes. Thus
if you wish to replaee the upper balance hole
jewel of a 16 size w-altham wateh, find on the
index card the number of the bottle eontaining
the upper balance hole jewel for a 16s Waltham
movement, As explained in Sec. 308, if the
pivot measures .10 ilffi, you shouid select &
jewel with a .11 rnm hole in order to get the
proper amount of sideshake. The jewel selected
wiil not necessarily fit exactly, and it must be
tried on the pivot before placing in the watch.

It is not neces$ary to carry a large assortment
of eap jewels as one bottle for eaeh size is
sufficient. Nor is it necessary to subdivide the
sizes as one cap jewel will suffice regardless
of the size of the pivot, provided the setbing is
of the conect diameter and thickness.

tr{trhen ordering a single balance hole jewel,
state the make and size of watch for which it is
intended, whether a coek or foot jewel, and the
size hole desired. Send in the old jewel with
your order. If not sure of the hole size, send in
the balance also. In shipping * balanee or any
small part of a watch by ynalr, to protect it in
transit, always wrap it in watch paper and place
it in a small metai box or eontainer. If a cap
jewel is ordered, give make and size of move-
ment and whether cock or foot jewel and send
in oid jewel setting as a sarnple.

SEC. 31 5-Homilton Bolance
Jewel Assembly

Figure 13-g is a cross section of a Hamilton
style balanee jewel assembl}'. The balance
jewel setting, which is a friction setting, holds
the cap jewel in place. Remove and replace
with staking tool or jewel pusher.

Fig. I3-8

Fis, I3-9
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Fig.  l3-10

SEC. 316*lllinois Bslance Jewel Aseernbly
FigurelS-10 illustrates a type of balance and
cap jewel setting found in some models of
watches, namely, Illinois. The settings are re-
moved and replaced by removing the jewel
serews and removing the settings from the un*
der side of the balanee cock or pillar plate.

SEC. 3 t 7-Purpos€ of the Roller Jewel

The impulse from the fork is conveyed by means
of the jewel pin, or roller jewel as it is more
commonly known, and causes the balance to
turn. It is sometimes referred. to as the im-
pulse pin. This pin or jewel is set in the roller
table by means of shellac and the roller is driven
on the lower tapered end of the balance staff
friction tight. The roiler table is made of stee,l
or of softer metals such as nickel, oreide, e&.
In some mocels of watches using a composition
roller, the roller jewel is forced into place
without the use of shellac or eernent.

Roller jewels are rnade of garnet, sapphire,
or ruby. Garnet roller jewels are softer and
are broken more easily than ruby or sapphire
jewels; the difference in cost is so slight that
it is advisable to use the better quality of roller
jewels for your repairs.

SEC. 3 | 8-Shopes of Roller Jewels

H A L T  R O U N D  O R
*O- 5  HAPE

Fis.  l3- t I

There are several dif-
ferent shapes of roller
jewels. The so-called
half round is more the
shape of a D, as sho's/n
in figure 13-11. This
type of roller jewel is
used in the majority of
modern watches. Occa-

sionally you may find watehes with triangular
shaped roller jewels as shown in figure 13-12.
'fhese are used in some of the higher grades of
Swiss watches. Another type is the oval roller
jewel illustrated in figure 19-L3.

SEC. 3 t 9*Types of Roller Tables

There are three types of rollers or roller tables
used. in modern watches. Most of the older
models of watches are equipped with the single
roller as illustrated in figure t3-14, in front of
whieh has been milled sut a small seetion called

l t
+ - i

l l
t l
? l

r L - - - - J  n
l t

<+- IMPULSE- ROLLER
+ROLLER JEWEL

SINGLE ROLLER

Fig.  l3-14

the passing crescent. Another type, the tws
piece doubie roller, consists of two separate rol-
lers. The larger one carries the roller jewel and
is known as the impulse roller, while the smaller
one contains the passing ereseent and is called
the safety or guard roller. The balance staff
used with this type of double roller has two
shoulders and each roller is fitted ta its re-
spective shoulder. In figure 13-15 the larger
of the two rallers eontains the roller jewel
while the guard roller, which is below,
contains the passing crescent. IU'hile the
impulse roller is usually thought of as
being cireular in form, any other shape will
perform as vrell provided it fulfills the function

an- IMPULSE- ROLLER
ROLLER JEIVEL

SAFETY ROLLAR

TWO PtECe
DOUBLf ROLLER

Fig.  l3-15

of carrying the roller jewel at the required dis-
tance frorn the balanee staff and does not throw
the balance out of poise, The most common
form of double roller is called the cornbination
roller, figure 13-16. Here the irnpulse roller

TRIANG['LAR

Fis,  l3-12

OVAL

Fis.  t3-13
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+''ff.?S
+ROLLSR JEU'EL

<-SAFETY ROLL8R

COI/|BINATIOH
MLLER

Fis .  l3 -16

and safety roller ar€ permanently connected by
means of a tube or pipe, They are held in place
on the balanee staff by friction and the staff
requires only one seat similar io the one used
with a single roller.

SEC. 32Houging R.oller Jevets
Roller jewels are gauged in hundredths of a
millimeter, Thus a roller jewel size 30 measures
30/100 mm across its g:reatest diameter.

The freedom or "shake" bet'rveen the roller
jewel and the slot in the fork should be approxi-
mately .015 to .02 mm. Formerly, it was cus-
tornary to gauge the roller jewel by holding it
with the tweezers and trying the freedom or
shake by moving it back and forth in the slot of
the fork. Many a jewel has been snapped out
of the tweezers while doing this. A roller jewel
gauge used. in eombination with an assortment
of roller jervels in metric sizes has done a'way
with this troublesome test and has made the
selecting of the roller jewel a comparatively
simple problem for any watchmaker to master.
Figure 13-17 illustrates a roller jewetr gauge
which eonsists of a series of leaves somewhat on
the order of a feeler g:auge. Each leaf or feeler.
is stamped with a number which corresponds
to the number of sizes used in the rcller jewel

Fis. l3-17
assortment. With this instrument you can read-
ily gauge the width of the slot in the fork, and
allowing .01 to .02 mm for freedom or shake,
arrive at the eorrect size of jewel to select from
an assortment. It is not nece.ssary to take the
watch apart to do this; merely remove the bal-

ance cock and balance and select the gauge, the
tip of which fits the slot in the fork without
shake but yet is not tight enough to stick, figure
1g-18. With this gauge it is not neeessary to
figure the amonnt of sideshake on the jewel;

merely seleet a jewel approximately .02 rnm
smaller than the number (rn the particular

[TEASURII{C SLOT

Fig .  l3 -18
gauge that fits the slot- Example: Gauge
stamped 36, select jewel 34. It is advisable to
try jewel in fork slot before setting. The fol-
Iowing ehart gives the most common sizes and
their eomparative sizes on the g"age'.

$Iot in fork measures
28
30
s2
34
36
38
40
42
&4
46
48
6A

Use roller iewel
26
28
30
gz
34
8E
38
40
12
44
{6
48

SEC, 3z|-Preparstion For Setting
Rolfer Jewel

A broken roller jewel is a frequent cause of
stoppage in a watch and it is an easy mattev
for the master watchmaker to iocate this
trouble. Suppose a customer brings a watch to
you for repairs. In your examination of the
balance staff give the watch a slight circular
twist to make the balance swing back and forth.
Should you find that while the balanee oscillates
freely the fork does not move, you can feel
justified in making an estimate for a new roller
jewel. The jewel usually breaks flush with the'
rolier table and it is an easy matter to press the
remaining piece of jewel out of the roller with
a pointed steel wire or needle.

Before replacing the new roller jewel, remove
all old cement with a, chisel-shaped piece of
brass wire. Brass is used because it will not mar
the surface of the roller yet it is harder than
the eement. Figure 13-19 illustrates a. tool
whieh can be made from a piece of brass or
niekel wire about 2 mm in diameter and ap-
proximately 35 mm long. Figure 13-20 is an
enlarged vierv of this tool.

The hole into which the jewel is to be set
should be cleaned with & pieee of pegwood
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Fig. l3-19
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Fis. l3-20
sharpened to a long point. Twist the pegwood,
which has been dipped in alcohol, around in
the hole until all of the old cement has been
removed. Select a jewel to fit the slot in the
fork, and see that it is absolutely clean. Holdins
the jewel in a pair of tweezers, dip it in alcohol
and press the jewel into pithwood. It is essential
that the hole in the roller and the jewel be
perfeetl.v clean in order that, the jewel can be
set securely. The main cause of, loose roller
jervels is that the hole and jewel were not ab-
solutely ciean or the eement had been over-
heated.

SfC. 3z}-?reporing Cernent
Praeticaily all roller jewels are held in plaee by
means of cement. Once in awhile you may find
one set in a composition roller without cement.
These jewels are pressed into position. tiquid
cernent is not recommended for setting roller
jewels" You wil l f ind shredded shellae s'i l l
serve the purpose better and if prepared proper-
ly, is more easily handled. Prepare as follows:
Heat the end of a stick of lathe cement or
shellac in the flame of an alcoho! iamp, turning
it over and over until the end becomes very
soft. Be careful not to n*urn it. Grasp a small
portion of the warmed cement rvith a pair of
tweezers and pull it out into a string of cement.
If you desire a thin string, pull it out rapidly and
for a thieker string, pull it out more slowly. It
is wise to prepare a number of these threads of
shellac for future use. See figure 1B-?1.

SEC. 323-Setting the Roller Jewel
There are a number of tools on'the market
designed for use in setting a roller jewel. Some
of these will work very well on one type of roller
but not on another, or perhaps they will work
all right on large sizes ot watehes but are not
very satisfactory for bracelet watches. With
other types it is neccessary to remove the roller
fram the staff.

The eombination tool shown in figrrre 13-22
will be found satisfactory for the average watch
and can be used for either single or double
rollers without removing the roller from the
staff. The cornbination tool holds the roller
table on the edge and conveys the heat applied
from the alcohol lamp to the table and jewel
while setting or adjusting.

To set a roller jewel, open the jaws of the
tool, figure 13-22, by pressing the button at
A and cateh the roller between the grooved
jaws B with the balance above the flat faces
of the jaws. The hole whieh receives the roller
jewel should be cent* red between the jaws and
toward the open portion of the jaws. In replae-
ing the jewel it will be neeessary to turn the
combination tool over. Apply heat to the ex-
treme end of arm C with the flame of your
alcohol iamp, and when hot enough to melt
the cement, insert the end of a thread of cement
into the hole in the roller until it is completely
filled. After pulling the rest of the cement
away, apply heat to arm C again until eement
flows evenly in hole. While the cement is still
warrn, insert the previously selected and
cleaned roller jewel into the hole with the
tweezers, pressing it through the warm cernent
until the jeN'el is flush with the top of the roller
table. Warm again and touch the end of cement

thread to the top of the jewel until it melts over
the end of jewel and roller table" Keeping the
roller warm, grasp the roller jewel with the
tweezers and mol'e it up and down in order
that the cement will completely suround the
jewel in the hole, Ilemove and let cool and
then with the tool illustrated in figure L3'19,
remove all surplus cement from the face and
sides of the iewel and also from roller table.

-35  MM

FiE. l3-Z

FLAUE --t>
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SEC. 324*Strcightening Roller Jewel
The roller jewel rnust be so adjusted that the
flat side forms a right angle with an imaginary
line drawn from the center of the balance staff
through the center of the roller jewel- If after
setting the jewel you find the face at an in-
comect angle, it can be adjusted by grasping
the jewel with the tweezers and tx'isting it
around to the angle desired, figure 13-23. In
this ease, the tweezers must be moved in the
direction of arrow C to line A-8. Do not try to
move jewel without preheating the roller table.

B

r3-?3
The jewel, when viewed from the front and

side, should form a right angle with the roller
table. To straighten roller jewel file to the
shape shown in figure t3-24-1 &, 2 a piece of
brass wire about 2 mm in diameter and mount

Fis. l3-24-l

;- ROLLER JEWEL
I WARMER
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it in a small handle. fn using this handy tool,
the end is heated with the alcohol lamp and
pressed against the jewel as shown in figures
13-25 and 13-26. The heat applied need only
be sufficient to soften the eement, after which
it is an easy matter to press the jewel into an
upright position. At first you may have a ten-
deneS' to press too hard, pushing the jewel until
it stands in the opposite direction. Repeat the
operation until jewel is eorrectly positioned.
After a little practice you will find the correct
amount of pressure to apply. Care must be
taken in applying heat to the roller in order
to avoid burning the cement. When the eement
becomes glossy and will spread, it will be of

the correct temperature. Never heat the roller
enough to cause it to discolor.

SEC. 115_Correcf Length of Rolter Jevel
The length of the roller jewel must be taken
into consideration when selecting one for either
the double or single roller. For a double roller,
the jewel rnust be long enough to extend
through the fork yet not long enough to come
in contact with the guard dart. This can be
judged by sighting across the guard roller.
Figure 18-27 sho'ws the length of the roller
jewel. If the roller jewel extends down far
enough to come in contact with the guard d,art,
the watch will stop. The roller jewel in a single
roller must be long enough to extend through

Fig. 13-26

13-n

Fis. 13-28

i j  PILLAR PLATE

the fork, figure 13-28, but not long enough to
rub on the balance jewel settingi or plate.

Having set the jewel as directed in Seetion
323, its face square with the fork and perpen-
dieular to the impulse roller, take hold of it
with your tweezers while holding the balance
in watch paper. Use your double loupe in
examining the jewel to see that it is solidly set'
Examine the edge of the roller table and the
roller jewel to see if there is any cement other
than that surrounding the jewel in the hole. If
there is, scrape off all excess using the chisel-
shaped brass wire. Examine and elean the
passing crescent on all single rollers. Clean and
brush carefully with soft brush. DO NOT USE
OIL ON ?HE ROLI,ER JEWEL.
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