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TACTORY SIT TRAIN JEWCLS

sEc. 285
By rro'*'yeiu shoulcl be well accluairrted rvith the ma-
jority of tenns use<i in watchrnaking^ Additional toois
required in rnost cases will relate to the lesson ert hand.
Frorrr now on your course becslmes more inte*se. We
u'ill present each lesson in a rnore concise fclrm.

SEC. ?.86 - Purpose of the Jewels

Tlre purposc of jcwcls in w"atches is:r mvstery to most
peoplc. They'may be able to talk glibl-v of "17 jeweled"
u'atches or perlraps of a full jeweled tirnepiece but,
.rs ir general r:ule, tliev have no i<lea where the jervels
are Iocated nor rvhat purpose thev sen'e.

SEC, 287 -Jewel* ss Beorings

Bcrarirtss f<lr pivots in the t:*rlier rvirtches wure holes
drilled in the plates or briclges rvith metal brrshir"rgs.
Such is tlre rrrtrthoci used for traiu pivots ir: some
grrrdes of rrrovenrerrts nranufactur(ld today. $orne of
the rnr:dern wirtches ilscr metirl bushings u'hich are
fftted frictinn tiglit into the plates or bridges. 'I'irr.rse

bushings can be easily replaced whett the pir,ot holes
are worn" When hushings are used, there is m(?re
friction and rveilr as cr)rnp&recl rvith the rr:oclern ltear-
ings of storrcr or thr: so-cnrllecl "jeu'els" of the rvatch.
Occilsionally stuclents have added fi:urteen extra
jer.vels to the train antl escilp€rnent of a seven jeweled
movenlent, thrrs rnirkirrq it into a tu'etity*tine jervelecl
timepiece, arrcl invari*blv werer sr.rrprised to Srrd that
it was rlecessary to repl*ce the original rn*inspring
rvith a much u'e*ker t:ne irr crdr:r to get th* proirer
motion, this being rluc tt: tlie reducecl rrrnount of fric-
tirlrr in the tr:rin and escapcmerit.

S*pplrires, rubies ancl grrrnets are the most cornrnon
ston(rs used to rnzrke jewels. Cap jew'els in somer e:f th*
okler noclr:ls of higli gradc watchcs and chronorneters
wtlre macle of diamorrd chips an<i w'hile these are
really' <liamorrds^ tlreir intrinsic r.alue is not as great as
matlv ;rre incrlinecl to irnagine alth*ugh thel' serve ttre
plrrpr)se as'*.ell a$ an expeir$ive. irrilliant cut diarnond,
Ditrrnoncls are nct userl in the averi'rge watch rrrarru'
frrctured todav.

Fr-rr averrlge pu{po$es, synthetic sapphires anrl rubies
rnake the best jewels for bearings in watchc's. Garnerts
arc usually used in thc cheaper grades of watch move*
rnerrt$. I.t is nct necessarv that r'vatehm*kers atternpt
to nanufac:ture their or,vn jewels.

sfC. 288 - 7 Jeweled to ?3 Jeweled Worches

Seven is the minintum nurnber of jewels in most stand-
arcl American rvatch rnovenrents. These jewels are as
fe.rllow's: $ne rrpp{rr cap jcwel, one upper balance hole
jewel. one lo*'er bal*nce hole jervel, one lawer eap
jervel. tr.vo p.illet stones and nne jewel pin or roller
jervrl" A lS-jeweletl watch has rr.rr additional forrr pairs
of plate jewels, orre each frir the upper and lorver pivot
of tlrr: pall*:t artror, one fcr each end of the third,
f<inrth and escapr pinions. These jewels arc named
accorcling to the positiexr tlrey occupy. Thus we have
the uppcr Srcl jcrverl, 4th jewel, upper escape jervel
ancl utr:per pallet arbor jes,el. On the pillar plate, the
r>pposite jervels nre the lower 3rd iewel. lower 4th
jewel, low,er escitpc jerverl ancl lawer pallet ilrbor jewel.

Bv acicling a* upper an<I lcwer cerrter jewel, the
total rrurnber of j*:r'els is L7, A pair of cap jewels atlded
to the ends of the pallet arbor or the e$cape piniou
would rnake a tctal of 19 jewels. A pair *t cap jewels
added to b*tlr tlic pallet arbor ancl escape pinion will
nrake a tot:rl a{ 2l jervels. A Z}-jewel rvatch has an
additiorral pair of jer+'els in tlre nrainspring barrel or
irt the encls of the arbor {see Lesson S}.

ln some watches, jelr'els are not al*'ays rnatched in
pairs alrd it is quite comnlor to find movemerrts with
6* 9, 11. 16, l? or 19 jew*els. There are also other com-
trinations with rvhich you will becorne farniliar as yCIu
progress w.ith yuur repairing.

SEC. 289 - Types of Jewels

The {ollowing list of jer".els arr: used in the average
rvzrtch:

Train jervels or plate jewels
Balanc* hole fervels
Balance cap jervels or end stones
Pallet stones
Iloller jewel or j*wel pin
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SEC, 29O * Trsin or Plsfe Jewels

Figure 12-1 illustrates a drawing of a train jewel with
a section removed, and a cross-section of this same
jewel. A is the oil cup; B is the pivot hole"

Figure L2-2 illustrates a square shoulder pivot used
in conjunction with a train jewel. These square shoul-
der pivots are highly polished and must haye side-
shake and endshake in order that they may rotate
frruly,

SQTJARE S}IC}ULDER
PIVOT

EhFSltAt€

FtG. t2-2

gEC. 291 -Sideshske
Sideshake is the freedom between the sides of the
square shoulder pivot and the hole in the jewels. The
amount ot sideshake varies according to the diameter
of the pivot. Example:'The amount of sideshake in a
pallet arbor is less than that in a center wheel. Side-
shake is hardly perceptible. It is tested by grasping
the pinion with tweezers and endeavoring to move it
from side to side. It may be perceptible with your
double loupe. In better grade watches, the sideshake
can s@rcely be seen or felt. If you frnd an excessive
amount of sideshake, there is a possibility that the
jewel is broken or that the pivot is cut.

Sf,C. 292 - Endshoke
Endshake is tested with the power off. Grasp the
pinion wi& your tweezers and endeavor to move it up
and down. This endshake is perceptible on all wheels
and pinions including the balance. The space between
the face of the kain jewel and the shoulder on the
pivot, ffgure L?-2, is the amount of endshake.

To get an idea of the proper amount of both end-
shake and sideshake, test as many wheels and pinions
in different watches as possible.

SEC. 293 - ltAeosuring the Hole in o Jewel
Hoies in train iewels or balance jewels can be meas-
ured by a jewel hole gauge.By slipping the ffne needle
point in the hole of the jewel and pressing the face of
the jewel against the stop, the indicator will register
the hole size on the index, ffgure L24. This reading
is in hundredths of a mm. Diameters of pivots are
measured with the metric micrometer.

SEC. 294- Determining the Amount of
Sideshske by Meqsuremenls

Procedure:

1. Measure pivot with metric micrometer and mark
down the reading.

2. To ascertain the size of hole in jewel which will
allow the proper amount of sideshake with the
pivot you have measured, refer to the following
chart:

or Dinmelor of Pivotc in
Hundredths of o mm.
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.L2 "

.1S 
4

.L4 
&

.15  
4

.16 
4

.L7 '(

.19 ..

.19 ':

.9,0 
4

.2L 
11

.22 ('

.28

.?/* s

.Y->

.26 
.a

.27 
'3

.rg "

.29

.s0 
<1

.31 "

.32 
'<

.33 <'

.34 
1'

Sire of Hola in
Hundredrhc of s mm.
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sEC. 295 - Trsin Jewels in Setiing
Train jewetrs in American watches are usually set in
metal buslrings nude of brass, oreide, or low carat
gold. These settings are usually held in place by jewel
screws. Figure l2-4 shorvs this type of setting: A is
the plate, B is the setting, C is the train jewel and
D the jewel screws.

SEC. 296-Replocing Foctory Troin Jewel
Replace a train jewel setting held by jewel screws as
follows;

1. Remove jewei screws.
2. Place plate or bridge over hole in bench block.

Be sure hole in bench block is slightly larger
than the setting.
Force setting out with jewel pusher.
\,leastrre pivot tvith micrometer.

Conrpare measurement with chart, Section 294.
Select the proper hole size.

In a shop, 1,ou would then select from your stock of
material a jewel in a setting with the proper hole diam-
eter rvhich corresponds to the name and size of the
watch for which the jewel replacement is to be made.

Without a stock of train jewels, y<lu would order
from your supply house as follows:

I Train Jewel in setting
Name of Watch:
Size of Watch:
Description of jewel ( whether upper or lower-

center, third, fourth, escape or pallet);
Size of hole desired in hundred&s of a mm.:

Send sampie whenever possible.

Frc. t2-5

When you have selected the proper jewel for re-
placement, be sure to tr.st the jewel on the pivot before
replacing in watch. The pivot in ffgure l?-5 fits a
iittle snugly and, in all probability, would cause
trouble.

In figure L24, the jewel setting is tipped. This
shows a slight amount of freedom, which is actually
sideshake, between the pivot and hole of the jewel.

The depth of the shoulder determines the amount
of eridshake and must therefore be correct.

Figure 12-7 illusbates a method of determining
whether or not t}re shoulder on the new setting is ex-
actly the same as the shoulder on the old setting.
Figure 12-8 shows the old setting in comparison with
one in which the shoulder is cut too deep. Figure 12-9
illustrates too shallow a slroulder. The only way a
student ':ould rectify these errors would be to return
the setting to his supply house with complete instruc-
tions, thus enabling them to make the correctiorrs.
When ycu have progressed into your lathe work, you
will learn how to correct a setting.that does not con-
form to your requirements.

.'JD
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FrG. t2-9

sEC. 297 - Rnised Sefiing

Figure 12-10 shows sectional drawing of a train iewel
set in a raised setting:

A-Plate
B-Setting
C*Jewel
D-Jewel Screws

Notice that the jewel screws are not Set below the sur-
face of the plate" A portion of the setting slightly

FtG. lt-to

larger than the diameter of the jewel serew is milled
out. The portion of the jewel screw bead which over-
laps the setting keeps this setting in place.

SEC. 298 - The Sroking Tool
From now on your work will necessitate the use of a
staking tool, not only for taking olt and replaeing
jewels but for other jobs such as tightening roller
tables, closing holes, endshaking of trains, closing
pivot holes in non-ieweled leatehes, driving out stafis,
pinions and arbors, staking balance train, wheels on
pinions, driving on rollers, closing hour and minute
bands, pressing on hairspring collets, indenting the
safety pinion staffs, and many other jobs.

There are many manufacturers of staking tools. A
staking tool is comprised of a frarne similar to cross
section figure 12-11 and an assortment of punches
and stumps. Staking tools come with as few as fuI

punches and 4 stumps and as many as 1S3 punches
and 25 .stumps. In the better grade staking tools the
punches can be inverted through a hole in the die
plate and used as a stump. This is a distinct advan-
tage, and if possible, is the type of staking tool you
should own. There are staking tools with a friction
jewelling tool which c?n be readily attached. In
modern shop work we recommend speciffc tools {or
speeific purposes. In a later lesson you will be shown
an excellent friction jewelling device which can be
used for many jobs other than friction jewelling. In
our opinion, it is a definite advantage to liave these
two tools as separate units.

As stated before, there are a number of staking tool
punches and stumps but it is not necessary for you to
Iearn the purpose of these in one lesson. In fact, the
student acquires a more thorough knowledge of the
staking tool by learning the use of the difierent
punches and stumps in the regular order of his lessons.

The top of the frame, ffgure L?-IL, is bored to re-
ceive any one of the punches and to hold that punch
upright and at right angles to the hardened steel die.
This die has a series of graduated holes drilled at such
a distance from the center that it is possible to bring
each hole directly under any punch that may be in-
serted in the punch guide. fhi die may be locked in

o+rEwet scRgws k

IKILE lrt
DIE PLAT E

LOCK ING SSREW
FrG. I2.r r
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pfisitiCIx by mranx r:f th* l*ckirig scrr\&'" On til* uppcr
part of the lrame in the better gracles of stilkirrg tool.s
is a sustainirrg clevice u,hich, r"'itlr .slight fricti*ll. holds
the punch at any height.

\11ith everv staking to*l there is a l]crrterirrg Punch
u'hich is usccl salt:lv for the ct:ntE:rin{ q:f htl}es in t}ie
clieplate. Figure 1!-12 shpws thr: shape of the lop"er
e:rd of this punch ilrid bec*use the Lrpper enil is of a
design found orl rrone of tlre other punches, ycu should
h*ve no difficutrty ir.r identifying ii. lf y*u rvish to cen-
ter anv particular hclc, the die is urtluc:k*cl hv tr"rrrring
the lockiug screlv ancl thr,r cliri rer'olvt,.d until thc holc
clesired is rlirecrtly nndt:r tlre point of the ce*tcringi
prrnch. Nor+' press thc 1:eiint of the centering puncli
firmlv into the hole rvith the ciie still loose and r.vhile
holcling it there, k:ck in positir.in with locking screr,r'.

I)o not use tlre cerrterirrg punch fr:r lr.ny cther pur-
pose a$ its neeclle-likel poilt is easilv rrrined arrd ren-
derecl urrfit for centcrirrg smali holes.

The four shapcs of prinches usr:d rneist arc thc ftat
{ace solid punch, rouncl face solici punch, flrrt facer
hollor+" punch, nncl rouncl face hollorv punch. F"igure
13-12 illustrates the folk:n,ing punches: A*ccrrtering
punch, ts-flat f.lce solid purrch" C*r*und {ace so}i<l
puncf:, D-flat face holkr*, purrch, Li-rouriel facc hoi-
law punch and ts*taper muuth closing pr-rrrch. H.x-
amine yotrr sr:t and icir:ntify thescr purrches. Notice
there is a greater varietl, of Furrches B. C, D ancl E
than of any other.

Har.irrg identified these punches, pructicc celrtr:rirrg
the cliilerent holes in vour staking tool clic:.

Affiffi*Hlfil'#"
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9EC. Zqq - Another Type of Train Jewel Seiling

The tvpe of jervel setting shcrvn in Sgure 1?-13 is
generallv four:d in the pillar 1:late of sorne Americarr
watclres and is hekl in its pl*ce in the plate without
thrr use of jer.vel screr1:s. The opeuing in the plate,
insteirc{ of having recessed plac,es for screws, }ras a
Ix:zt:l around tlre edge a$ $h<lvnn at A. The upper edge
of the jervel setting is bevelc-d slightly, see B, figure
l2*f3. After the sc.tting ha.r Tteen pressed into position
in the plate, the bezel A is burrrished tightlv' r:ver the
edge of the setting B thus holcling it in place r+'ithaut
the use cf scre*'s,

To remove a jervel setting just eiescribed, s*lect a
lrole in the staking die tliat is some*'hat larger tlran the
frrll eliameter a{ the jeu'ei .setting and center it using
tlre centerirrg yrunclr. Select a fiat fnced salid punch,
the face *f which is smaller than tlre inner diameter
of the jewel setting, Flace the pillar plate aver the
hole in the clie. rvith the beveled side cf the jewel
tou'ard the elie. Ilring tlrr: f{at face af the punch cior,vn
in contact rvith the ielrel setting as shorvn in ffgure
lg*i4" arijnsting the watch plate so the punch is iu the
center of &e jei,vel setting. llold the pur:ch &rmly
against the sctting and strike the upper end cf the

A

Ff€. r?-t3

FtG. t2- t?
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punch a light sharp blbw rvith a brass staking tool
hammer. Do not strike tos hard a blow and be sure
that your punch is not large enough to bind in the
opening in the plate as this rnay iniure the shoulder.
It is only necessary to d.rive the setting out of the
plate and it is better to use a series of light blows than
one healy one. Never use a steen hamrner on your
punches. As the setting is driven out of the plate, it
forces out the beveled edge of the opening to nearly
its original shape.

To replace this type of train jewel setting, proceed
as follows:

l. Measure pivot.
2- Compare rneasurement with chart, Section 21X"
3. Select jewel from stock corresponding to name

and size of watch.
4. Try pivot for sideshake (figure 12.S).
5. Measure diameter of setting and compare diam-

eter with old setting, using micrometer.
Compare shoulders (figure L2-7).
Place pillar plate on staking die,
Press setting in place with fiat face solid punch
which is slightly smaller in diameter than the
bezel (A-ffgure 12-15).
Select ffat face solid puneh slightly larger than
the diameter of setting and tap slightly. This
will force edge of bezel over jewel setting ( B--
figure 1U-15).
Test jewel setting with pegwood. It must be
tight.

11. It is good practice to run a burnisher around
edge of bezel (figure 1g-20).

SEC. 3OO - Friclion Train Jewel Sefiing
It has been the custom of a few watch manufacturers
to make the bearings in the plates of their seven jew-
eled movements in the form of metal bushings which
afe pressed into openings in the plate and held in place
by friction.

Much the same plan has been adopted in fitting
jewels in some watches. Figure L2-L6 shows a drawing
of a friction train jewel setting of this type. Here the
opening in the plate has no shoulder and the settings
are of such diameter that they are held in place fric-
tion tight. The edges of the settings are usually
be'reled.

To repiace a broken jervel and its setting, it is only
necessary to drive out the old one using a ffat face solid
purrch as illustrated in ffgure 1%-16. The new setting
is repl*ced from the inner side of the bridge or plate,
the beveled edge serving as a guide while placing it
in position. If there is too rnuch endshake, the jewel
can be driven in enough to make the correct amount.

6,
7.
8.

g.

r0.

Fle. r2-r5

Fto. r2.r6



Section 3Ol i,TASTER WATCHMAKING lerson 12

If not enough endshake, drive the jewel a trife toward
the outside.

There are tinres when the plate or bridge will not
rest solidly upon the staking die. If such is the case, a
flat face stump can be placed in the largest hole in
the die plate which has been previously centered. In
this manner, the portion of the bridge or plate sur-
rounding the jewel setting can be properly supported.

The cost of a complete assodrnent of train jewels
in settings for all the different makes of watch move-
ments is so great that only the largest shops attempt
to carry them. It is best for the beginner to follow the
plan adopted by the great majority of watchmakers
and order such jewels as they are needed. Should a
watch be brought to you for repairs and you ffnd a
broken lower 8rd jewel, order a new orre specifFog
on your order the make and size of movement for
which it is intended, which particular jewel it is and
also be sure to send the old jewel setting together
with the wheel and pinion on which the new one is
to be fitted. In this way you will be able to secure a
new jewel with correct sized hole, thickness and
height.

Thus if you were to order a lower third jewel for
a Hamilton 989:

"One only lower 3rd jewel Hamilton 989. Hole Di-
ameter (fo1), sample enclosed."

In a future lesson on lathe work, you will be shown
how with a small investment and at a considerable
saving jewels in blank settings can be fitted to most
style watches.

hr  r * . .
PLATE OR BRIDGE

sEC. 30t - Jeweb Sel in the Plste
You will find in some watch movements, especially
those made in Switzerland, jewels set directly in the
bridge or plate without the use of bushings or settings,
hence the name "plate jewel." In ffgrxe 1%-L7 is shown
a cross section of a Swiss type of jewel set directly in
the plate. The seat for the jewel is cut directly in the
plate as shown in figure L?-17, then a beznl is cut
around the opening in order to have a thin edge to
burnish over the jewel. Force out a broken jewel with
a flat faee staking punch.

After the jewel has been pushed out of the seat the
edges of the bezel in most cases must be opened a
little further until they are straight up and down. This
is done with a bezel opener. Bezel openers usually
eome in sets of t-hree which will cover practically all
sizes of jewel bezels found in Swiss wrist and bracelet
watches and larger sizes of movements, ffgure L?-Ll.

FrG. 12.18 -t
In using the bezel opener, select one on which the
jaws when closed will go easilv into the old iewel seat
and then gradually open the jaws by turning the
screw, figure t2-19. Hold the opener much as you

tl
FLAT '.A.*I ,

Fto. t2.r7

J
tr,
N
lr,
gl

z
r!
0,
o
ots-
o.
:)
F
.L

I
g.
F
u,
I)
a\

n
t?
l - )
l o
ts6r
f=l '{/t
l-l o
l=l F
t=tni

g
z(x
3

FtG.  l2- t9



Larson 12 MASTCR WATCHMAXING Soelion 3O2

would a screw driver and as the iar.vs come in contact
with the bezel, twist it back and forth between the
thumb and Sngers keeping it as nearly upright as
possible. As you do this, at the same time tightening
the tension slightly by means of the screw, the bezel
will gradually open until the sides of the seat are
nearly straight.

Do not attempt to open the bezel by spreading the
jaws of tlre bezel opener the full amount at one time
but rather by applying a little tension after each trial.
Be careful not to open tire bezel too much. It is better
to have the opening in the plate a trifle smaller at the
bezel than at the bottom of the seat and then select
a jewel than can be forced into t}e opening.

In selecting the jewel to fit this open bezel, there
are three dimensions that must be taken into consid-
eration: the diameter of hole to fft the pivot, the out-
side diameter to fit the seat in the plate, and the

. correet thickness which can be judged frorn the old

iewel. As explained before, the pivots and holes irr
jewels are numbered by hundredths of a milhmeter
but the outside diameter is measured in tenths of a
millimeter. If you have a seiection of jewels all sup'
posed to be of a certain outside diameter, you will
find by using your micrometer that they may vayy
somewhat in sizes. Thus in a dozen No. 12 jewels, you
will probably ffnd sizes running from 1.I5 to 1.25 mm.
This gives you an opportunity to select a jewel to
within a few hundredths of a millimeter of the size de-
sired. A very eonvenient way of estimating the outside
diameter of a jewel to fit the old seat is by rnearrs of
your bezel opener. If you will insert the bezel opener
and open the jaws until they will just fft withcut any
sideshake in the jewel seat and. then withdraw the
bezel opener without changing the position of the
jaws, it is easy to obtain the measurements in lOOths
of a mm.

To replace a train jewel of this type proceed as
follows:

I. Force out broken jewel with a flat face staking
punch (Sgure I2,-I7r. The bezel will be forced
open to a certaiu extent.

2. Place bezel opener in seat of setting (ffgure
12-19).
Spread jaws of bezel opener carefully and pull
straight out (ffgure 12-19).
Measure across jaws of bezel opener wiih mi-
crorneter. This measurement will be outside
diameter of jewel.
Measure pivot and compare with chart, Sec. 294.
This will be the hole diameter.
Select jewel from stock with corresponding out-
side diameter and hole diameter for replacement,
If not in stock, order from rnaterial house.

'u*"'"*r,31' 
, r-ro

8. Place train jewel in seat (figure f2*20).
9. Figure 12-20 illustrates a hard steel burnisher

used to force bezel ove.r jewel. The solid lines of
burnisher illustrate the bezel at the start and
the dotted lines illustrate the burnisher and the
bezel vi,hich is now tight against the jewel.

In ordering a new jewel for the type of seat de-
scribed in this section, it is best to send in the plate
with the l>ezel opened together with the wheel and
pinion for which it is intended. In this rvay a jewel of
correct diameter to St both the seat and the piv<lt can
be furnished.

SEC. 3O2 - Swiss Wotches

As already mentioned, it is very casy to select mate-
rial for American watches if the sample of the old part
is furnished together with the name of the manufac-
turer and the size of the watch. However, in ordering
Swiss material it is necessary to have a little more
definite information. There are Iiterally thousands of
names of Swiss watches on the market today, each
importer perhaps having several diflerent names al-
though there are comparatively few different Swiss
factories.

After the watchmaker has established a profftable
repair business, it is '*,ell tn have an assortrnent of
unset jewels. They can be had with sized holes and
assorted diameters and in the larger and more com-
plcte assortrnents with .sized holes and sized diameters.

The replacirig of broken jewels in tirnepieces is one
of the paying services rendered by watchmakers and
should be studiecl arrd practiced urrtil you are thor-
otrghly proficient in replacing any type with which
you may come in corrtact. Do not be satisfied with
merely getting the new jewel in the plate so the end-
shake is correet but rvith the appearance of having
been secured in the bezel by means of a broken nail
and a sleclge hammer, but rather endelavor to have
each job with a fiuish that stanrps it a.s the work of a
N{aster Watchmaker.

3.

4.

a.

6.

n
T .



note:

(Lesson 12 - 14 job sheets combined after Lesson 14)


