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SEC. 500 -- Metals Used

This lesson deals wi th lathe work as
concerned with base rnetals.  The base
rnetals used in watchrnaking are bras s
and nickel  and occasional ly oreide, which
has a high copper content,  These rnetals
are easy to work and i f  the student wi l l
keep the cutt ing edge of  h is graver po1-
ished, a srnooth pol ished f in ish can be
obtained. Pol ishing the graver is best
done with a 4/A errlery buff.

SEC. 501 -- Steps in Setting
a Train fewel

1.  Se lec t  t ra in  jewe l  to  be  se t .  push
a pointed piece of  pegwood through the
hole in jewel keeping the oi l  cup down,
f igure 30-1.  T"p s l ight ly on bench plate
in order to f lat ten pointed end of  peg-
wood. This wi l l  hold jewel securely and
rnake it easy to handle.

3.  Select  a dr i l l  about Z/3 the di-
arneter of  the t ra in jewel.  Dr i l1 a hole
fair ly deep into the rod, f igure 30-3.

Z,  Plac e brass,  n ickel
in lathe chuck and center -

o r  o re ide  rod
f igure  3O-2 .

F i g .  3 0  -  2

4.  Place seat cut t ing tool  in posi-
t ion shown in f igure 3A-4, cut  a seat by
running lathe in reverse and rnoving
seat cutting tool with left forefinger in
the direct ion of  Arrow A,

5.  The train jewel is then t4ied into
the seat,  f igure 30-5.  The jewel should
fit freely without side play and the face
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of the jewel should be just below the

sur face .
6, Open the back of hole with seat

cutting tool, running the lathe in t€-

verse and rnoving the tool in direction

of Arrow A, Ieaving a srnall shoulder,
as  shown in  f igure  30-6 .

7 .  Bevel  the corner of  shoulder B
with seat cutting tool, rnoving tool in

direct ion of  Arrow A, as i l lustrated in

f igure 30-7.  This wi l l  a l low the curved

port ion of  t ra in jewel on side of  o i l  cup

to  res t  secure ly  in  p lace .  Face o f f  rod

unt i l  the jewel is just  below the surface.

I t  is  norf i /  ready to be burnished in place.

8.  With a square graver or a long

pointed stripping tool, rnake a srnall cut

to the edge of  the hole as in f igure 30*8'

Th is  i s  ca l led  the  beze l ,

9 .  P lace  t ra in  jewe l  in  seat ,  P lace
tweezer over face of  t ra in jewel and ex-

traet pegwood. A very srnall arnount of

beeswax applied to jewel before placing

in hole wil l help keep jewel in place un-

ti l  burnished.
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10.  P lace  burn isher  in  beze l ,  f igure
30-9 ,  and ro11 beze l  over  t ra in  jewe l

while running the lathe forward. Face
off  rod unt i l  jewel is s l ight lybelow sur-
face and jewel wil l appear as in figure
3 0 - t  0 .

t  t ,  F igure  30-11 i l lus t ta tes  the  t ra in
jewel in place and the burnisher held in
position to burnish the edge of rnetal
over the jewel without a cut bezel.

L2 .  Cut  d ia rne tero f  rod to  p rese lec t -

ed  d ia rne ter ,  f igure  30-12.

13. Cut square shoulder on end of
stock to correct depth and diarneter as
i n  f i g u r e  3 0 - 1 3 .

F i g .  3 0  -  l 0
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SEC, 502 *- Steps in Stripping
a Train jewel Setting

Figure 30-14 i l lust rates a screw
chuck. The screw chuck is rnade up of
a steel chuck tapped to receive the
threaded end of a cernent brass. These
corne in assorted diarneters. The face
of the cernent brass should be faced off.
This will insure atrue flat surface upon
which to cernent and center the jewel
setting. The best cernent to use is pure
orange shel lac in st ickforrn. Be careful
not to overheat or burn the shellac as it
loses i ts adhesive quali t ies. In case this
happens, rernove burned cernent and
start over.

l .  Figure 30-15 i l lustrates the rrreth-
od used to face off a cernent brass prior
to cernenting a jewel. Be sure that the
cernent brass has been screured securely
into the chuck, Before proceeding any
further, it rnight be wellto rnake a little
experirnent. Heat the end of your stick
shellac withthe flarne of an alcohol larnp
and quickly press againstthe face of the
cernent chuck. It will be seen that the
cernent does not adhere to the cold rnetal,
thus illustrating c learly that the metal
rnust be heated to a ternperature which

F i g .  3 0  -  l 4

CEMENT BRASSES

F i g .  3 0  -  l 6

wi l l  rnel t the cernentbefore i twi l l  adhere
pr ope r ly.

2.  In f igure 30-16, the f larne of  the

alcohol larnp is held directly beneath the

cernent brass.  With the lathe turning,
hold the stick shellac against the face
of the cernent.  brass unt i l  the cernent
rnelts and covers the face of the cernent

b r a s  s ,

SCREW CHUCK
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your set t ing runs absolutely t rue.  The
setting should raow appear on the face of
the cernent chuck as shownin f igure 30-
19. With a str ipping tool ,  which has had
the edge polished with a 4/O erlerybu.ff,
p lace inthe posi t ion shown inthis f igure
and face off the setting to the proper

th ickness .

3.  Holdthe jewel set t ing wi th a pair
o f  so lder ing  tweezers  as  i l l us t ra ted  in
f igure 30-17 and with the f larne of  the
alcohol larnp placed inthe position shown,
keep the cernentbrass warrn whi le heat-
ing the jewel set t ing.  When the jewel

sett ing has been heated, push i t  against
the face of  the cernent brass and pul l
away. I f  the cernent adheres to the face
of the sett ing,  thecernent is of  the prop-
er ternperature.

F i g .  3 0  -  l 8

4. Set jewel set t ing on cernent chuck
and set T Rest as c lose to the cernent
brass  and se t t ing  as  poss ib le ,  3s  shown
in  f igure  30*18.  Wi th  a  p iece  o f  pegwood
in position shown, true the setting up by
running the lathe forward and holding the
pegwood l ight ly against  the s ide of  the
jewel set t ing.  I f  i t  does not adhere prop-
er ly or run t rue, warrn the cernentbrass
aga in  and repeat the  t ru ing  process  un t i l

5. FIac e the
posi t ion shown in

stripping tool in the
f igure 3A-24 and open
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up the hole leaving a
the top of the setting.
t ing should appear as
sec t ion  v iew in  f igure

srnall r irn around
The f in ished se t *

shown in  the  c ross
3 0 - 2 1 .

F i g .  3 0  -  2 l

SEC. 503 -- Cleaning Cement
from lewel Settings

P u t  t h e  j e w e l o r  j e w e l s  t o b e  c l e a n e d
in a srnall bottle about half full o{ alco-
hoI.  This bott le should have a screw c&p,
f igure  30-22,  th rough wh ich  a  ho le  has
been dr i l led.  Place the bott le in a boi l -
ing pan about half full of water, and heat
careful ly over f larne of  a lcohol  larnp un-
t i l  a lcohol  has boi led v io lent ly for  sev*
era l  rn inu tes .  I t  i s  no t  necessary  fo r the
water to boi l .  Rernove sett ing f rorn bot-
t le and place betweentwo pieces of  p i th*
wood which have been wet wi th alcohol ,

and twist pithwood back and forth, Vfith
a  p iece  o f  pegwood wet  in  a lcoho l ,  c lean
ho le  in  jewe l .

SEC, 504 -* Steps in Setting a
Balance Hole Jewel

.  I ,  Se- lec t  ba lance ho le  jewe l  to  be
set,  The balance hole jewel is held wi th
pegwood as  iL lus t ra ted  in  f igure  3A-26.

Z .  Center  s tock  as  in  f igure  3A-23,

F i g ,  3 0  -  2 3

3. Select dri l l  about Z/ Z tUe diarneter
of  the balance hole jewel and dr i l l  hole
in to  rod  as  shown in  f igure  30  -24 .

F i g .  3 0  -  2 r +
AIR HOLE
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4. Place seat setting tool in posit ion
as shown in  f igure  30-25.  Cut  seat  fo r
ba lance ho le  jewe l .

5.  The jewel should f i t  f reely wi th-
out s ide play and just  below the surface
of  the  rod  as  i l l us t ra ted  in  f igure  3A-26.

6.  Open the back of  the hole wi th
seat  cu t t ing  too l  as  in  f igure  3A-27,  leav-
ing a srnal l  shoulder as i l lustrated, Do
not cut  of f  the corner!

7.  With a square graver or long
pointed str ipping tool ,  cut  bezel  as shown
i n  f i g u r e  3 0 - 2 8 .

F i g .  3 0  -  2 8

F i g .  3 0  -  2 5
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8. Place balanc e hole jewel in Po-
si t ion and holding tweezers over face of

hole jewel,  extract  pegwood, Burnish

beze l  over  face  o f  ba lance ho le  jewe l  as

showr  in  f igur  e  3A-29.  The jewe l  shou ld
now appear  as  in  f igure  30-30,

setting. Nstiee
beveled sl ight ly
f in ished job.

thet the eorner has beea
at A. This rnakes for a

F i g .  3 0  -  3 l

F i g "  3 0  -  3 0

g. Face of f  rod unt i l  the face of  the

ba lance jewe l  se ts  jus t  be lowthe sur face
as  shown in  f igure  30-31 .  Turn  ou ts ide

diarneter to correct  d i rnension.
10 .  Beve l  corner  o f  se t t ing  as  shown

i n  f i g u r e  3 0 - 3 I .

SEC. 505 -- Stripping a
Balance Hole Jewel

The ba lance ho le  jewe l  i s  secured to
cernent chuck in the sarne lTranrrer as is
a  t ra in  jewe l  as  exp la ined in  Sec  .  5OZ,

t .  Face of f  set t ing to proper th ick-
ness ,  f igure  30-32.  Wi th  a  square  grav-
€r,  cut  shoulder on sett ing as shown in
f i g u r e  3 0 - 3 3 .  I n  r n o s t c a s e s  t h e r e i s  n o t
very rnuch stripping on a balance hole
jewel set t ing but i t  is  accornpl ished by
holding the str ipping tool  in posi t ion as
shown in  f igure  30-33.

Z ,  F igure  3A44 i l lus t ra tes  a  c ross
sect ion of  a f in ished balance hole jewel

h
/i/

h
h
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F i g .  3 0  -  3 T

SEC. 506 -- Stepsin Setting a Cap |ewel

1.  Se lec t  cap  jewe l  to  be  se t .  Pu t  a

srnall arnount of beeswax on a piece of
pegwood and place against  the f lat  s ide

of  cap  jewe l ,  f igure  30-38.  I f  the  cap
jewe l  has  a  curved sur face ,  the  pro-
cedure is ident ical  to that  for  set t ing a
train jewel,  I f  the cap jewel is f lat  in-

stead of  being curved on the upper srrr-

face, i t  is  set  the sarr le as a balance
ho le  jewe l .

Z.  Place stock in lathe chuck and
center ,  f igure  30-35.  Se lec t  d r i l l  about
Z/3 the diarrreter of the cap jewel and
dr i l l  ho le  in to  s tock  as  in  f igure  30-36.

F i g .  3 0  -  3 5

F i g .  3 0  -  3 6

3.  P lac  e
tion shown in
while running

seat cutt ing tool in posi-
f igure 30-3? and cut  seat
the lathe in reverse.

4.  The cap jewe l  can  be  t r ied  as  rn

f igure  30-38.  The jewe l  shou ld  f i t  f ree*
LV without side play and the face of the
cap jewel should be just  below the sur-
face .

5 . Open the b ac lq of the hole with
seat cut t ing tool  as shown in f igure 30-
3 9 .

6 .  Beve l  corner  as  in  f igure  3A-40.
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7  .  C u t  b e z e l  a s  i n  f i g u r e  3 0 - 4 1 .
8.  \ [ r i th cap jewel in place as shown

in  f igur :e  3A-4?,  burn ish  beze l  over  cap
jewel as shown in f igure 30 -43.

F i g .  3 0  r + r +

F i g .  3 0  -  t t 3

9. Face off setting so that the face
of cap sett ing is f lush with rod as shown
in f igur e 3O-44.

10 .  Beve l  corner  o f  se t t ing  as  shown
in f igur e 3A-44.

SEC. 50? -- Steps in Stripping
a Cap fewel

The cap jewel setting is cernented to
a cerr ient  brass as previously explained
and then faced off to the proper thick-
ness  as  in  f igure  3A-45.  I t  i s  then
str ipped out as i l lustrated. Figure 30-
46 i l lustrates a cross sect ion v iew of  a
cap jewel in set t ing.

SEC, 508 -- Setting Train fewels
in Watches

l .  Measure  p ivo t  and se lec t  t ra in
jewel, allowing ,02 rnrn for side shake.

Z. Cut diarneter of stock to fit plate
or to the diarneter of o1d setting.

3 ,  Set  t ra in  jewe l .  (S teps  2 ,  3 ,  4 ,  5 ,  6 ,

F i g .  3 0  t l 6

7 ,  8 ,  9 ,  a n d  1 0 ,  o f  S e c .  5 0 1 ) ,
4. Cut shoulder to proper diarneter

and depth. As this depth deterrnines the
correct  arnount of  end shake, i t  can be

conapared withthe old setting as in figure

30-47 .

F i g .  3 0  -  * 7
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5 . Plac e bridge or plate on r od a s

far as i t  wi l l  go,  Withgraver cut  a notch

which w"il l  end at the point of contactbe-
tween the setting and the upper edge of
br idge or plate,  f igure 30-48, Cut of f

setting.
6. Cernent and face off to proper

thickness. Str ip as in Step 5 of  Sec. 5OZ,
7. Clean jewel set t ing in alcohol

( $ e c .  5 0 3 ) .

F i g .  3 0  t + 8

PLATE

SEC. b09 -- Countersinking ]ewel Screw

Figure 30*49 is an i l lustrat ion of  a
jewel screw countersink wi th a center-
ing pivot ,  The center ing pivot  is  used as
a guide when countersinking the jewel

se t t ing  as  in  f igure  30-50.  I t  i s  bes t  tc r
place one jewel screw in posi t ion as at

F l g .  3 0  r + 9

JEWEL SCREW
COUNTERSINK

F i g .  3 0  -  5 0

A, f igure 30-50, and countersink the

opposi te s ide,  Then replace jewel screw

in ho1e, whichhas just  beencountersunk,

and countersink s ide at  A.  The jewel

screws should be flush with the plate.

SEC, 510 -- Steps in Rebushing
a Worn Pivot Hole

There are times when a pivot hole

becornes worn so badly that it is irnpos-

sible to c lose i t  sat isfactor i ly  or  to 1o-

cate the center in order to f i t  a f r ic t ion
jewel.  This is a cornrnon occurrence in

seven jewe l  watches .  F igure  30-51 i l -

lustrates such a hole.  The actual  center

F i g .  3 0  -  5 l

is  at  the intersect ion of  l ines AB & CD.
'W-hen 

aworn pivothole has beenupright-
ed and rebushed properly, the wheel and
pinion urill have the proper depthing and
the pinion wil l be perpendicular to the
hole in the bushing or jewel. For this
purpose we use a face plate, f igure 3O-5L
The face plate is rnade up of thr€€ rflov€-
able jaws secured to a c i rcular plate

c

BA

D
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F i g .  3 0  -  5 2

and us ed in a watchrnake r s lathe . Notic e

that the jaw at  Amoves in a straight s lot

while the rernaining two jaws rltove in

curved slots.  The purnp center at  B is

used as a guide in locat ing the approxi-

rnate center of the pivot hole which is to

be uprighted. In uprighting a pivot hole

in a br idge or upper plate of  a watch,
proceed as  fo l lows:

l. Place pil lar plate with pivot hole

A direct ly in l ine wi th center jaw B,

f igure 30*53, and place the other two
jaws just  over the edge of  the pi l lar

plate.  The center of  the pivot  hole is

located over the purnp center, which is

not visible in this view. Now rernove

purnp center and tighten jaws with nuts

A, f igure 30-54, enough to hold plate in

place. The knurled nuts at B are adjust-

ed to keep the jaws paral le l .

2 .  F igure  3A-54 is  a  s ide  v iew a f

the pil lar plate held in position in the

face plate wi th the T Rest set  as c lose

as possible and paral le l  to the face

p1ate,
3.  Place a long piece of  Pegwood as

shown in f igure 3A-54 in pivot  hole and

rest  on the T Rest.  Now turn face plate

slowly and pegwood will rnove up and

down as i l lustrated by dotted pegwood.

When the pegwood is a"t its lowest point

A, f igure 30-54, tap the toP edge of

pitlar plate with a brass harnrner. This

wil l bring the pivot hole nearer to dead

center . Continue turning the lathe and

watching the low point of your pegwood

while gently tapping the top edge of pil-
lar plate until the end of the pegwood atf

f

\

\ \B

B

A

F i g .  3 0  -  5 r +
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B rernains stationary. Tighten thurnb
nuts A, The pivot hole is then centered,
Now screw the br idge in place on the
pil lar plate and bore out a hole for the
new bushing. This hole can be of any
convenient diarneter. The bushing is
n:ade frorn a piece of  brass rod turned
to a diarneter approxirnately l/LAA trrrr:
larger than the hole in the bridgu. This
bushing should be centeredand the pivot
hole rnade a trifle srnaller than the
diarneter of the pivot for which it is in-
tended. The bushing is then stripped out
and pressed into position either with a
friction jeweling tool or a staking tool.
Broach pivot hole to fit pivot"

If the hole in the pil lar plate was
the one which needed tobe rebushed, we
would start off by uprighting the corres-
ponding pivot hole inthe upper bridge or
plate;  and af ter  i t  was centered proper-
Iy, rernove the bridge and bore out a
hole in the pi l lar  p late and rebush as
previously explained.

The rnost rnodern rnethod today is
to use a f r ic t ion jewel instead of  a
bushing after a plate or bridge has been
uprighted.

SEC. 511 -- Plugging Swiss Bridge

Although this rnethod of replacing a
jewel in a Swis s Br idge has been out-
rnoded in favor of  f r ic t ion jewel ing,
there rnay be t i rnes in your career as a
watchrnaker when it is the rnost practical
rnethod to use.

l .  Open beze l ,  us ing  a  cu t t ing  broach
frorn the upperside of  our br idge, as i l -
lustrated in f igure 30-55. Do not cut  any
la rger  than necessary ;  jus t  cu t  ou t  o ld .
b e z e 1 .

Z. Turn down a piece of  rod on a
very s l ight  taper unt i l  br idge wi l l  just
s ta r t  over  endof  rod  as  in  f igure  30-56.

3.  Select  jewel to f i t  p ivot .  Set in
rod  and push br idge secure ly  on  rod ,
f i g u r e  3 0 - 5 7 ,

F i g ,  3 0  -  5 6

4.  Burn ish  edge o f  b rass  over  se t -
f, ing and face off f lush with bridge, f ig-
u re  30-58.  Cut  a  s lo t  as  a t  A ,  f igure
30-59, and saw off .  The jewel and set-
ting are now burnished into the bridge,
To f in ish,  cernent br idge to cernent
brass t ru ingto hole in jewel as in f igure
30*60, and str ip along dotted l ines,
f igure 30-60. Rernove and clean with
alcohol .

F i g .  3 0  5 5

BR]DGE
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SEC. fiLZ *- Setting Balance fewels
in Watches

I ,  Select  balance hole jewel to be

set al lowing .01 rnnr for  s ide shake,

Always try the jewel on the pivot as you

will frequently f ind a slight variation in

the hole s izes.  The balance pivot  should

extend through and above the top of the
jewel approxirnately the thickness of the

pivot  as shown in f igure 30-61. Pivots
should always be pol ished, i f  necessary,

before select ing the jewel to be set.

F  i g .

Z. Turn stock to the diarneter of the

o1d setting or unti l i t f i ts hole in cock or

plate snugly.
3 .  Set  ba lance jewe l  (S teps  l ,  2 ,  3 ,

4 ,  5 ,  6 ,  7 ,  8 ,  9 ,  a n d  1 0 ,  S e c .  5 0 4 ) .
4. Cut off setting,gauging the thick-

ness by cornparing with old settitg.
5 . C ernent setting to c ernent c huc k

and face off to the proper thickness,using

the old setting as a guide.
6. Cut square shoulder, usingthe old

sett ing as a guide, f igure 3A-62. The

thickness of the setting at A is very irn-

F i g .  3 0  -  5 9
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portant and must be correct.
7. The diarneter ofthe shoulder can

slightly srnaller than the opening in

cock or plate and does not have to

snugly.
8, Strip, rernove and clean thorough-

SEC. 513 -- Setting Cap ]ewels
in Watches

I .  Se lec t  cap  jewe l .

Z. Cut diarneter of stock to fit plate

or to the diarneter of the old setting.

3.  Set cap jewel as in Sec. 506 and
face off. Face setting flush withthe face
of cap jewel.

4. Cut off, using old setting as a
guide for thic kne s s.

5 , C ernent and fac e off to proPe r

th ickness, using old set t ing as a guide,

and strip out setting.
6.  Place cap and balance jewel in

cock or plate and countersink jewel

s c r e w s  a s  i n  S e c .  5 0 9 .

Figure 30-63 
' i l lustrates 

a cut  away

the e ap and balance jewels

and their relative position

or plate.

vierr of
sett ings
the c ock

1n

1 n

be
the
fit

ly.

CAP 'EWfL
lx

SEYTING

BALAilCE J€WEL
IN

SET TING

A- Brr-rrre Cocx
B-CAP Jewer ln Serrrtrc
C- BLrxca Jeweu lx Sertrrc
D- Jernr- Sc,aenr
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F igure  3A-64 is  a  c ross  sec t ion

view of  the balance c ock and pi l lar

plate with a balance staff placed in po-

sit ion, Notice that the lower pivot rests

on the lower cap jewel andthatthe upper
pivot is even with the top of the upper

balance hole jewel.  The space between
the upper pivot and the upper cap jewel

is the f tend shakett .  This space is always
deterrnined by the fact that the balance

hole jewel is set  s l ight ly below the sur-

face of  the balance jewel set t ing whi le

the cap jewel is f lush with the cap jewel

sett ing.

SEC. 514 -- Raised Settings

Tra in  jewe l  se t t ings  and cap jewe l

sett ings are found at  t i rnes raised above

the surface of  the cock or plate.  Figure

30-55 i l lus t ra tes  two types  o f  ra ised

sett ings.  The one at  A requires the

countersinking of  the jewel screws tothe

leve1 of  the br idge or cock,  The one at

B does not require countersinking but

F i g ,  3 0  -  6 3

STAFF *D

F - BALAT{CE JSVYEL

G- CAP JEWEL

H-JEWEL SCREWS
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the bottom of the shoulder should be
flush with but not below the level of the
bridge or plate.

F  1 9 . -  6 5

SEC. 515 -- Replacing a Regulator Key,
Swiss Style

l .  P lace  in  la the  a  p iece  o f  b rass
rod which is thicker than the width of
the regulator key at the thickest part,
f i g u r e  3 0 - 6 6 .

2, Turn square shoulder to fit hole

in  regu la to r  k*y ,  f igure  30-57,  the

length to be slightly longer than the

thickness of  the regulator.
3.  Turn another square shoulder,

f igure 30-58, the length of  which is de-
terrnined as shown inthe drawing direct-
ly beneath i t  in which A represents the

regulator and B the hair  spr ing held in

<*-A

B --1.-
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place by the stud. Notice that this
shoulder is s l ight ly longer than the dis-
tance frorn the underside of the regula-
tor to the underside of  the hairspr ing.

4 .  F i le  the  s ides  f la t ,  f igure  30-69.
5.  Gut of f  regulator key as in f igure

3 O - 7 O ,  F i n i s h t h e  e n d .
6. Rivet in place with staking tool

punch, f igure 30-7I  .

B
3 0
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7 . Shape k*y with fi le as in figure
3 A - 7  Z .

B, With screw head f i le,  put  s lot  in

key  a t  A ,  f igure  30-?3.

Although you rr.ay find variations

frorn the rnethods descr ibed in these

lessonsr 1;oo can accept our rnethods

as  prac t ica l  and cor rec t ,  Each has

been proved in  p rac t ice .

On al1 watch work,  do not, ,  as saio be-

fore,  be content wi th doing a job once,

In order to be prof ic ient  you should prac-

t ice at  every opportuni ty.  Work Sheets

are used with these lessons to give you

thi s pr actic e and the work laid out on

the s e she ets should be r eviewed frorn

tirne to time, If you are working on

staff s, rnake it a point to review your
jewel set t ing work f rornt i rneto t i rne.  I f
you are working on jewels,  brush up on

the escapennent, Each tirne you review

a Iesson, you wi l l  be great ly benef i ted.

F i g .  3 0  ' 7 0



note:

(No job sheets are associated with Lesson 30)


