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MASTER WATCHMAKING Lesson 35

WHEN IS A MAN A WATCHMAKER?

Tirne and t i rne again we read or  hear the def in i -
t ion of  a watchmaker,  I t  is  said by sorne that  a rnan
rnust  have years of  exper ience behind hi rn,  Sorne
states reguire a watchrnaker to pass an exarrtinati.on,
and upon rneet ing their  requirements,  wi l l  issue a
cert i f icate to that  ef fect .  Certa in associat ions have
set  up a standard by which the aspir ing watchrnaker
can take an examina.tion and upon paying a fee be
issued a cert i f icate stat ing in large capt ions that  he
is a watchrnaker.  Schools issue dip lornas stat ing
that  the recip ient  has cornpleted his course in a
sat is factory ryranner.  Men who learned their  t rade in
the old country declare that  the best  watchrnakers
corne f rornthe part icular  country in which they were
apprenticed. Sorne state that a good watchrnaker
must have an electr ic  t iming device and only then
can he be a good watchrnaker,  There are always
those who wi l l  condernn something or  other whether
o r  no t  they  a re  qua l i f i ed  to  do  so .  Many  so -ca l l ed
erninent  watchmakers who a few years back con-
dernned watch c leaning rnachines now regard thern
as  a  va luab le 'asse t  to  the i r  shops ,

W' i thout  rnuch doubt i t  can be said that  because
of lack of  educat ional  faci l i t ies,  watchrnaking or
wa tch  repa i r i ng  has  no t  p rog ressed  as  rap id l y  as  i t
should have. The watchrnaker rnust rneet the prob-
le rns  o f  the  fu tu re  as  soon  as  they  a re  p resen ted .

He rnust  be al ive to new ideas,  He must be on the

QUESTION

To avoid fingerprints on the movement or
w e  . , . . . .  ?

dial

Z. Is it necessary to oi.l the stem on a
watch case and, if so, at what point?

What is the difference between an open face
movement and a hunting movement?

Give the name used in horology which de-
scribes the series of gears and which trans-
mits the power from the mainspring to the
pallets.

What material are pinions made from?

What controls the rate of a timepieee through
the regularity of its oscillations ?

How many revolutions does the center wheel
and pinion make in an hour?

lookout for new tools that will help hirn do a better
job.  He rnust  not  becorne I to ld fashioned.rr  He rnust
str ive to do bet ter  work --  not  st r ive to see how
rnuch he can "get away with.tr He shouid put hirnself
in h is custornerst  p lace and t reat  thern accordingly.
He should do everyth ing possib le to e levate hi rnsel f
and his associates.  His pay should rank wi th that  of
the highest  t radesrr len.  In short ,  a watchrnaker is
one who can conscient iously turn out  a f i rs t  c lass
job wi th a personal  feel ing of  a job wel l  done. His
success  w i l l  depend  upon  h i s  des i re  to  be  o {  se rv i ce
to his custorners and an asset  to h is cornrnuni ty.

To rneet  the condi t ions which prevai l  in  sorne
states and for  those who are desirous of  taking an
outs ide horology exarninat ion,  th is review of  your
elernentary training in watchrnaking is put in the
form of  quest ions and answers.  One of  the best  ways
to crarn for  an exarninat ion is  to wr i te out  each
guest ion several  t i rnes and then wr i te the answer
several  rnore t i rnes.  This is  the rnost  ef fect ive
rnethod for  the major i ty  of  the students.  The major-
i ty  of  the fo l lowing quest ions are s i rn i lar  to those
given by state boatds and other associat ions which
have wr i t ten test  quest ions.  Al though sorne of  the
answers given rnay conf l ic t  wi th the opin ions ot
o the rs ,  t hey  a re ,  i n  rnos t  cases ,  genera l l y  accep ted
for  wr i t ten exarninat ions.

ANSWER

1-A. IIandIe the movement by the edge of the
pillar plate and use watch paper.

2-A. It is advisable to oil the stem at the point
of contact with the sleeve-

3-A. An open face winds at 12; ahunting winds at
3 .

4-l^. Train.

5-A. Steel.

6-A. The balance assembly.

7-A. One.

1 .

3 .

4.

5 .

6 .

7 .
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8.

9 .

10.

1 1 .

L2.

How many revolutions does the fourth wheel
and pinion make in one hour?

What is the minimum number of steady pins
found on eaeh bridge?

How many hours should an average watch run
with one winding?

Is the metrie or the Dennison Gauge the more
accurate for measuring the widt} and strength
of a mainspring?

To get the best results of the area between the
outside of the arbor and the inside shell of the
barrel how muchof the area shouldbe occupied
by a mainspring with 11 coils?

How much should be occupied by one with 13
coils?

The Metric Micrometer gives us readings in '. ?

What is the purpose of the clutch lever?

lVill a 7 Jewel and a 21 |ewel watch of the same
size and model require mainsprings of differ-
ent strengt}?

Name the jewels in a t1 Jewel Watch which
are not used as bearings for a wheel and pin-
ion?

18. What is the advantage of an olive hole iewel?

20.

What does the term "genuine" watch material
mean?

How do you reeognize a Walthamfrictionstaff?

8-A. Sixty.

9-A. Two,

10-A. 32 to 36.

11-A. The metric.

L?-A. One half.

13-A. One half.

14-A. t/rcA of a millimeter.

15-A. To movethe clutch from winding to setting.

f6-A. Yes.

1?-A. R. Stone (Receiving Stone)
L. Stone (Let-Off Stone)
Roller jewel

18-A, It has a smaller bearing surface.

19-A. The material was made by the factory that
made the watch.

2O-A. By the blued hub on the balance wheel.

watches use another type of
staff which may be recognized

in the staff. " ' )

13.

t4.

1 5 .

16.

1 ? .

19 .

2L. Some Hamilton
friction balance
b v  . . . . - -  7

21-A. A groove cut

STAFF\$
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22. The main purpose ol truing and poising the 22-4, To be able to prq)erly adjust ad briry the
balance wheel is .,..,. ? vatci to tim€.

23. ahe balance serews ir a coEp€nsating balalce 23-A. Temperatu.re adjustment.
rheet have b€en plac€d in their respective 90-
sitio{rs by t}re factory for .,.,.. ?

24. Xthat is the general calse of a balance wteel 24-A, liost Ukely the pivotE are bert.
vhich seems to run true in the caliper but rot
in the vatch?

25. In poi8irrg a balance vheel, rpould you generally 25-A, More weight is reeoved tian added.
remove or add veig if tfre regulator was as
lar tsward tie 'tast" as possible?

28. Is it practieal to do rpatch repairing n'ithout a 26-A, No.
lathe?

2?. The Ford Isoebroniam mears? 2?-A. Equality oI time.

28. lfoe many impulses does the pallet receive 28-A. 30.
fron an eseape wheel n/ith 15 teeth in 1 revo-
lution?

29. What is the proper way to put a mainspring in 29-A. With s mainspring winder.
a barrel?

30, Hov much space should a mainsprtng occupy 30-A. ODe hauthe remaining area vtth the ba$el
itr the barrel? arbor in place.

31. Name the three kinds of baryels used in 31-A. Motor Barel; Going Barrel; Arzee Ba$el.
nratehes.

32. ll a barrel bas 80 teeth a-Dd the Ceder piriotr 3Z-A, Three re"olutions.
has 10 leaves, how many revolutora does the
barrel make in 24 irours ?

SOLUTION:

Teeth in barrel divided by leaves in center pinion
equals time for 1 turn of barrel.

Substituting, 90 equals g
10

Hours watch nrns divided by time for 1 turn of bar-
rel equals number of turns ol barrel.

Substitutiq, 24 equals 3
I

33. What is the effect of putting a mainspring in 33-A.
a watch that is:
A. Too thick?

B. Too thin?

C. Too wide?

D. Too narrow?

A, It will exert an excess of power.

B. It will not have enough power.

C. It witl cause frictisn betweenthe barrel
cap and the bottom of the barrel.

D. It nray cause buckling and will lack
power.
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34.

35 .

E. Too short?

F. Too long?

How many eoils would you ordinarily find in
the barrel if the mainspring is the proper
length and strength?

Name the different kinds of end fastenings
found on mainsprings.

E. It would not run a suffieient length of
time.

F. It would not run a sufficient length of
time.

34-A. Twelve.

35-A. tA)
(D)

36-A. A Motor Banel remains
only purpose is to confine
The great wheel, or first
independent of the barrel.

36-A. The Going Barrel contains
great wheel or first wheel
it drives the train.

T-End, (g) OouUle Brace, (C) Tongue,
Hole, (E) Bridle; Slip Spring;

or Tension Spring

ffi @r;:!Tt
BC

36. What is a Motor Barrel? stationary. Its
the mainspring.
wheel, revolves

the teeth of the
and revolves as

37. What is a

38. What is a

Going Barrel?

Fuzee Barrel?

39. What is a Suspended Barrel?

40, What is a reversed curve mainspring?

38-A. A barrel which contains the mainspring and
upon which the fuzee chain winds as the
watch runs down.

39-A. A Suspended Barrel is one which is sup-
ported only from the upper plate.

40-A. A spring which is reversed to the direction
which it is wound. It does not have a tend-
ency to set as quickly and it possesses
greater elasticity,

41-4, One wi.th a concave surface.

42-4. With a barrel contractor.

43-A. Clean the new mainspring thoroughly to
dissolve the protective coating'. Dry care-
fully. Oil lightly by pdssing spring through

nEVERSE Cgnvt

41. What is a cross curve mainspring?

42. If a barrel head is loose, how doyou tighten it?

43, What are the safeguards used when winding
in a mainspring?
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45.

44,

46.

48.

\ilhat risks would you take by not removtng the
mainspring every time you clean a watch?

IIow do you determine the strength of a main-
spring?

new hook in a barrel

the center wheel to the /

SOLUTION:

Number of teeth in 3rd wheel
Number of leaves in 4th pinion

tissue with small amount of oil. Wind
spring in with a mainspring winder. Use an
arbor of the proper size, make certain that
the pin on the winding arbor isnt any longer
thanthe thickness ofthe mainspring, Insert
mainspriag in barrel and oil wit}r watch or
clock oil.

44-A. Locate center from barrel head shoulderto
bottom of barrel on the outside of barrel.
Drill hole proper size and tap. Then take
piece of brass wire slightly tapered and
thread with same size die from which tap
was made. Screw into barrel the proper
amount after which cut off on the outside
and finish flush with barrel. File slot on
the proper side of the hook,

4S-A. The cleaning fluid would probdbly ruin the
mainspring. The cleaning fluid would also
ruin the lubricating properties of tlte oil.

46*A. The strength of the mainspring may be de-
termined by dividing the inside diameter of
the barrel by 100. For very small watches
add 1/100th of a millimeter.

4?-A. B ta 1.

i s 8 t o 1

IIow would you fit a
Explain.

What is the ratio of
tlird pinion?

What is
pinion?

What is the ratio
4th pinion?

Substituting: BO
m'equals t Ratio

47.

the ratio of the 3rd wheel to ttre 4th 4B-A. 7 -t/2 to I

SOLUTION:

Number of teeth in 3rd wheel

Substituting: equals 7 -L/2 Ratio is 7 -t/2 ta 1

of the center wheel to the 49-A. 60 to 1.

SOLUTION:

Number of teeth in center wheel X number teeth in 3rd wheel

60
I

49.

Number of leaves in 3rd pinion X number of leaves in 4th pinion

Substituting: !p x 60 ^-_-^,_ Dt\ Ratio is 60 to 1- 
Tox s- €qrlals ou



Lesson 35 MASTER WATCIIMAKI!{G

50. What is the time of one revolution of the third
wheel?

SOLUTION:

NurlF._eJ tqglh 3rd wheel
Number leaves 4th pinion

51. Name five different kinds of trains.

52. How do you ealculate the number of vibrations
a watch with a. second hand makes in one
minute?

50-A. 7-l/2 minutes,

X Number turns 4th pinion makes in 1 minute

51-A. $low..,......r...,,. 14,400 vibrations per hour
Med ium. , . . . . .o . . .  161200 r r  r r  r r

Fas t . . . . . . . . , , . , . . . .  181000 t r  r r  r t

Quick ... 1grg00 r' rr rl

Extra Quick. ," , , .211600 r t  r r  r r

52-A. The number of teeth in the 4th wheel multi-
plied by twice the number of teeth in the
escape wheel, divided by t}e number of
leaves in the escape pinion,

EXAMPLE:

6 0 X 3 0
ff equals 300 vibrations per minute

54. What ls the purpose of a satety pinion on the t4-A. The Satety Pinion wlll u.screw vhen tlte
center sta.ff of some watches? mainaprbg brealG, tlrcreby rclievirg the

l) *. ||lltr train of the excess strain'

ffi*---T"- "
I t l

53, What is usually meant by a quick train watch?

What is the center staff?

If you had a train wheel that was out of round,
how could you correct it?

Name the wheels in a watch train.

C*(l

1 r-:

3,.n",,"m.

4rrawr

5-r*- **.L

53-A, Two Common Quick Train Watches are
191800 vibrations and 21,600 vibrations per
hour.

55-4, The arbor attached to the center wheel,
which carries the minute hand,

56-A. The wheel must be recentered usually by
cementing to a cement chuck and then re-
bushed, or it may be corrected with a
rounding up tool.

5?-A. Barrel, No. 1; Center Wheel, No, 2; Third
Wheel, No. 3; Fourth Wheel, No. 4; and
Escape Wheel, No, 5.

55.

56.

5?.

a.n t ' v ry .  ?

X.t ,r*t &lfai

ffi
t.Ibr. tr.! d A&,



MASTER WATCHM.S.KING Lesson 35

58. How do you calculate the train of a watch?

60

58-A. The number of teeth in the center wheel,
multiplied by number of teeth in 3rd wheel,
multiplied by number of teeth in 4th wheel,
multiplied by number of teeth in escape
wheel, multiplled by number of pallet
stones, DIVIDED BY number of leaves in
3rd pinion, rnultiplied by number of leaves
in 4th pinion, multiplied by number of
leaves in 5th pinion, EQUALS the number
of vibrations or beats per hour.

&75
l o

NUMBER OF BEATS OR
VIBRATIONS IN 1 HOUR

: 3OO

59.

/F_^\

%,r'.ooo

IIow do you figure a Quick Train?

8 x 8 x S

60. How do you figure on Extra Quick Train?

EXAMPLE:

6 4 x 6 6 x 6 0 x L 5 x 2

EXAMPLE:

4 2 x 4 2 x 3 5 x 3 5 x 1 2 x 2

59-4. Alt trains are calculated in the manner
shown in the ansrrer and question #58. Be-
cause of the different ratio between tlte
center wheel and 4th wheel the number of
vibrations can be other than 300 vibrations
per minute,

equals 19,8000

60-A. At times you will find a watch train wit}r an
additional trainwheeland pinion. Do not let
this confuse you but in figuring the number
of vibrations place the number of teeth in
the extra wheel and the number of leaves in
the pinion in proper sequence.

equals 21,600

61-4. By driving the cannonpinion againstthe end
of the center pinion pivot.

62-A. Usually a small depression in center staff,
into which the center puneh mark or spring
snaps in plaee.

61 .

62.

7 x 7 x 7 x ?

IIow do you tighten the cannon pinion frtction
on a watch with a Center Pin?

What causes an ordinary Caruron Pinionto stay
in place?

X X
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63. Do you oil a Carnon Pinion? 63-4. Yes, sparingly.

64, IIov much friction Is considered necessrry for 64-A. Sulficient to carry the hands safely.
tlre CaDnon Pinion?

65. U a Catmor Pinlon works up slightly when set- 85-A. Set center punch mark up higher on the
ting a vatch, rehat can you do? cannor Pinion.

66. wrat direction do you turn tlte dial screvs 66-A. To the tight.
when releasing most $riss Dials?

6?. What is the proper x'ay to center a dial U the 61-A. Plaee a trtece of wood a€"inst the edge of
holes do not cente! vith eartrott ptnlon and the dial 8nd tap tl|e ealg€.
second bit?
Should the balarce be ta*en out? The balatce sbould be taken out.

68. If a yatch continues to run andthe hands do not 08-A. lhe trorble migbt be a loose ca$on pinion.
move, what miglrt be the trooble and how would Tighten the Cannon Pinio!.
you remedy sane?

89. Name the Dial Traln. 69-A. gour vheel, sinute c'heel, cannon pinion'
minute pinion.

?0. Hop do you ttShten a loose cantlon pinion? ?0-4. Use a Cannon Pinion tightener' or insert
trpered brass x'ire itrto cannon pirdon and
use center punch.

?1. What is the Hour wheel? ?1-A. The gour wlreel is the vheelwhich turns on
tlre ca&on pilion once every 12 hours and
carries the hour hard.

72. Wh^t is e Mtnute Wheet? 72-A. A wheel and pinion usedto give the ratio 12
to I betTeen the cannon pinion and the bour
vheel.

73. What is the purpose of a dial vasher? 73-A, The purpose of a dial washer is to hold the
hour vheel in the proper p$ition.

74, Ir a patch stops every 12 hours, where would ?,1-A. E:ramine the llour Wheel.
you look for the trouble ?

?5. now many revolutions does the ordinary escap€ ?5-A. TeIL
rgheel make per minute?

EXAIIPLE:

**#ffir, x turns 4th wheel makes in I minute

SUBSTITUTINO:

6 0 x 1
-- equals 10

?6. Name the main group ot parts ot which the ?6-A. Eseape {heel ard pitrion; paUets; forh; rol-
escapement consists, ler; roller jewel,
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lallor
lrble .*

3drtt lollrr -)

loller Jrrel 
trft Dirhergirg P.ilrl Stonn -t>

Plltrt Arbor ')

Rlgbf Rccriving Fal l l l  9tmr .. i )I
€uard Pin

82.

83.

77. How do you put an Escapement in beat?

Why are the locking faces of the pallet stones
placed at an angle?

If an escapement has too much lock and slide,
how do you eorrect it?

What is meant bv lock and slide?

81. For what purpose arethe bankings in a watch?

Name the pallet stones in a watch.

What is meant by Corner Clearance?

84. Are the locking faces of the pailet stones at
equal distarrce from the pallet center in the
circular escapement?

What is meant by a watch rebanking?
What may be the cause?

What would be the effect on the escapement if
the let-off corner was broken off the L stone?

In your opinion, vrhat is the best way to test a
watch for perfect beat?

Narne the various escapements that have been
in comrnon use for the past fifty years.

How rnany teeth does the average escape wheel

8?.

have?

90. When is an escapement overbanked or out of
action?

77-l., By turning the hairspring collet until the
balance escapes with equal ease on both
sides or assuming that the watch is in
line, bring the roller jewel to tlre line of
center and then place hairspring in the
proper position.

?8-A. To produce draw.

?9-A. By pushing the pallet stone in and closing
the banking pins.

80-A. Lock is the distance from the lscking cor-
ner that the tooth drops on th€ pallet stone.
Slide is the movement of the pallets after
the lock,

81-A. To regulate the amount of angular motion
to the Lever.

82-A. R rneaning the Receiving and Lthe tet-Off.

83-A. The freedom betweenthe horn of the fork at
the forkslot andthe faceof the roller jewel.

84-A. No, but they are in an equidistant escape*
ment.

B5-A. Tbe balance takes an excessive motion,
and the roller jewel hits the outside of the
horns.
Caused by too strong a mainspring.

86-A. It would reduce or eliminate the Lock on
the R, Stone due to insufficient lift,

8?-A. By testing the let-off to see that it lets off
of both pallets with equal ease with a small
amount of power,

88-A, Lever, chronometer, cylinder, and duplex.

89-A, FiJteen.

78.

?9.

80.

85.

86.

88.

89.

90-A. When the roller jewel is out of fork slot.
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91, What is meant by a llead-Beat Escapement? 91-A. Aa escapement without recoil.

92. Whet is the lecoil escapemert? 92-A. One where the escape vheel moves back-
wards in tlr€ unlocking,

93. llov many degreea lift in a lever escapement? 93-A, Average 8-1/2 degrees.

94. When does tlle lilt occqr? 94-A. lmmediately ajter the unlocking.

95. What gives the lift? 95-A, Escape tooth passing across the impulse
face o{ the pallet stone,

96. What is tle obiect of th€ lift? 96-A, To give impuis€ to the roller jewel.

9?. What is understood by i8pulse lace of a pallet? 9?-A. The lifting argle on a pallet stone.

98. Itov do you tell ryhen impulse Jace is eorrect? 98-A. When the lockiag is equal.

99, Hof,t ts this lift dtstributed in club and pointed 99-A. h club tooth it is divided bet\r'een teeth and
tooth? stone. [n pointed tooth, it is all on stone.

100. IIow do youtell when pallets have right impulse 100-4. See t{ it has equal lock,
face on pobted tooti?

101, Eow would you prov€ which pallet stone rvas lOl-A. Gobythe angrrlar motiotr to see whether you
itrcofreeuy set on tr ointed tooth? increase one or decrease the other,

102, What would you do in case of unequal lift in 102-A. Chang€ the angle of the tmpulse face o{ oDe
pointed tooth? or the other stone.

103. Eow much drop in t}le lever escapement? 103-.A. Approximately l-1/2 degrees,

1O4. What is meant by the drop? lO4-A. gpace between the left off corners of tooti
and stone.

105. When does the drop occur? 105-A. After the impulse.

106. What i6 the cause ot too much or too little 108-A. Pallet Stones are too thick or too thin: or
drop? escape wheel teeth are too wide or too

ltarrow.

10?. What is t]le object of tlle drop? 10?-A. To give clearance.

108, Is tiere any bad eltect in having too mucb 108-A. Yes, It ca.n cause rrear and loss of power.
drop?

109, What is the cause of an unequal dlop? 109.4'. paUet Stones are too wide apart, or too
close together.

110. When is a lever x'atch banked to drop? 110-4. When the barkhg pins are movedto such a
position tl:at the tooth of the escape wheel
just drops off the stone at the irstant the
pallet Jork is arrested by tlle bankingE.

111. What is the obiect of banking to drop? 111-4. To test t}le aatch for lock and alignment.

112, Should a watch y'ith a lever escapement be 112-A. No. There would beno clearalce.
banked to drop to give good results?

113. Can we have unequal drop xrhen paUets ale 113-A. No.
proper thickness and proper dista[ce apart?
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Lt4. How -many degrees lock in a lever escape- 1I4-A. t-I/z average.
ment?

115. When does the lock occur? 115-A. At the instant the escape toot} drops on the
stone.

116, What is meant by locking tace ol pauets ? 116-A. The laceupon whichthe eseape tooth drops.

117. What is the lock for? 117-A. To arrest the escape wheel while the bal-
ance performs its arc of vibration.

118. What effect would it have on the loeking if the 118-4. Reduce the lock.
pallets weresettoofar fromthe escape wheel?

119. What is one cause of an unequal lock? 119-A. Improper setting of pallet stones.

120. What would you do inthe caseof unequal lock? 120-4. Adiust one or both o{ th€ pallet stones.

121. Ilow many degrees opening to pallets ? lll-A. Sixty degrees.

122. what is u.nderstood by opening of paltets? 122-A. Ang.le from center ot escape rvheel to lock-
ing corners.

123. What is understood by equidistant lockings? 123-A. Locking taces on both stones ar6 same dis-
t nce from center of pallet.

124' lrhat is a circular pallet? 124-A. where the center oJ pallet stones is equal
distance flom the center ol the pallets.

125. What is meant by slide? t2b-A. Amount the tooth slldes on the pallet,

126. Is it necessary to have slide ? 126-A. yes,

l2?. How much slide? 12?-A. Approxinately half as mueh as the lock.

128. When does slide tahe place? 128-.q,. Follo\r'lng the lock.

129. what decreases or increases slide? 129-A. opening or closing tle bard(ing pins,

190. Can you have slide without drarr? IBO-A. No.

131. lVould the eff€ct be good or bad in a light lock- 131-4. cood.
ing to open the blnikings a little?

132. What is meant by draw? l3Z-A, ?he angle ot tbe locking faces of t}le pa ets
in a lever eseapement.

133, IIow l'larly degrees drav to the pallets ? 133-4. 12 to lb,

134. When does the dra',v take effect? 134-A, As soon as it Iocks.

135. Where is the drav laid off from? 135-A. Locking Corner,

136. Would the effect of a strong dran' be good or 136-A, Bad. Causes too much resistance to un-
bad, and x'hy? locking,

13?' What is the object ot tie draw and what do you l3?-A. Object is to hold Iever against the banking
understand by the term? to allow the balance lreedorn ot motion.

138' when ls an escapemert out of line? 138-4. mren the angular motion is not equel
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139. How do you
in line?

140. Name three ways of putting a watch in line.

141, If the escapement was out of line and the jewel
pin came to a line of centers when at resto
what effect, if any, would it have on the sratch
being in beat?

142. Should the fork let off equal distanee on eitJrer
side of a line of eenters?

143. What is the ordinary length of fork as corn-
pared with diameter of escape wheel?

144. What is the general rule for the length of fork
and roller to match?

f45. How do you tell when the roller is of proper
size ?

146. How much shake do you allow for jewel pin in
fork?

t47. How do you find out when jewel pin is too far
back?

148. When should roller jewel leave the fork?

149. What portion of a jewel pin should be tahen off
or flattened when drawing an escapesrent?

150. What advantage, if any, in a double roller?

151, What do you understand by double roller in
lever escapement?

152. How many degrees angular motion to the lever ?
What gives the angular motion?

153. What is a Cylinder Escapement?

154, What is the advantage of a steel escape wheel
over a brass?

155. lVhat is a double roller escapement?

156. IJVhat ts a guard pin?

15?. Explain all that you would do in putting in a
pallet stone to replaee one which is lost.

test a lever watch to see if it is 139-4. Bank to drop and test angular motion. Test
guard freedom,

140-A. Moving pallet stonesl moving fork on two
piece pallet; bending fork.

141-A. It would be out of beat,

14e-A. Yes, if it is in line.

143-A. 213/ to 3/5.

144-A. 3-7/2 to 1;  or  4 to 1.

145-4. If the safety action is correct, the roller
would be the proper size.

146-A. Approximatety 2/lOO of a millimeter.

L47-A. Corner clearance test.

148-A. The instant before the fork is arrested by
the bankings.

14e-A. 2/5.

150-4. Greater safety action. Decreases friction
of guard pin on roller,

151-A. Large or impulse roller camies roller
jewel. Small or safety roller carries t}re
passing hollow and per{orms the safety
action.

152-A. 10 degrees. ?he 8-l/2 degree tift and
I-l/2 degree lock gives the angular motion.

153-A. A frictional dead-beat escapement.

154-A. Lighter, strong and has better wearing
qualities.

155-4. The lever escapement in which a separate
roller is employed for the guard aetion.

156-A. A pin which prevents the watch from going
out of action or overbarrking.

15?-A. If an American watch, seleet a stone of
proper malce and size and test for lock.
If Swiss watch, select a stone to fit the
slot and test for lock and lift.
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158. What is the Impulse Pin or Roller Jewel?

159. What is the purpose of an escapement?

160. What is the straight line escapement?

161. What is the right angle escapement?

162. What is a semi-tangental escapement?

163. What is ttre purpCIse of the horns?

158-A. The impulse pin or roller jewel is the ruby
or sapphire pin of the lever escapement
which, entering the notch of the lever, un-
locks tJre escape wheel and then receives
the impulse frsm the lever and passes out
of the opposite side.

159-A. The escapement is that part of the watch
which changes the circular foree of the
escape wheel into the vibratory motion of
the balance.

160-A. A straight line escapement is oae in whieh
tJre pallets, lever and balance are all in a
straight line.

161-A. In a right angle eseapement, we find the
line of eenters of the pallet and balance
crossed at right angles by the line of the
escape wheel.

162-A. In a semi-tangental escapement location of
the pallets is a compromise between the
circular and equidistant escapement.

163-A. Horns onthe lever have no definite purpose
in single roller, except that they act as a
safety in case of a jar to carry the jewel pin
salely across from one side of the roller to
the other. In the double roller they provide
the safety action after the guard pin has
entered t}te passing hollow.

164-A. If the roller jewel will not pass out of the
fork slot when t}re escapement is banked to
drop, it is called a long fork.

165-A. lf the roller jewel shake is so great as to
al.l.ow the pallet stone to unlock when anes-
capement is banked to drop, it is called a
short fork.

166-A. Escape wheel.

16?-A. Check your bank to drop; Ioek; slide; drop;
draw; guard freedom.

168-A. It is an escapement in which the balance is
free frorn the escapement and solely under
the irdluence of t}te hairspring, except when
unlocking and receiving the impulse.

169-A. A poised fork is a fork whieh has an exten-
sion on the side opposite the horns to bal-
ance or counterpoise it.

170-A. Fast Train. . . .  . .300
Quiek Train . . . . .330
Sxtra Quick Train.... 360

164. What is meant bv the

165. What is meant by the

term "long forkt'?

term t'short fork"?

166. In an ordinary watch, what do you caII the fifth
wheel?

16?. tn adjusting an escapement, name the proce*
dure,

168. What is meant by a detached lever escape-
ment?

169, $Ihat is a poised fork?

170. How many vibrations per minute does the
balance make in tlre three different trains in
Arneri.can bracelet watches ?
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1?1. gow would you remove a broken screw irom t?l-A. Drill througb the screw rritfi drill slightly
the rim of a-balance? smaller then the thread of the screw, tjren

broach the remainder.

t?2. What nouLt you say is the proper anrount of 172'A. 2/ lo0 of a milltmeter'
spac€ between the balance and eap Jewels ?

r?3. what do you consider the proper tiickness ot 1?3-A, Approximately one+Euthe size of the hole.

a balance jertel in comparison with the size of
tlre hole ?

t74. IIow long should a balance pivot be compared
to its diameter?

1?5. In your opinion, what is the proper amount of
end shake on a balance staff for a pocket
watch?

1?6. What is meant by an olive balance hole jewel
and what is its purpose?

177. Whatisttre purposeof a compensating balance?

1?8. If the end of a balance pivot is flat and yop
make it stightly round, will it cause a slower
or faster rate on that Pivot?

1?9. Narne two kinds of hairsprings and explain the
difference.

180. If, in putting in new balance staff, yournearest
selection has pivots a trifle too large, explain
fully how you reduce their diameter.

181. How do you remove a balance staff from a bal-
ance wheel of ordinary construction?

t82. Why are some balances made of two metals
and cut?

183. Why are two metals used in a compensating
balance?

184. Why are steel and brass used?

185. What do you understand by a composition bal-
ance?

1?4-A, 2 to 2-l/2 times as long as the diameter,

1?5-A. 2/fiA of a millimeter.

1?6-A. The hole in an olive balance hole jewel is
rounded on the inside instead of being
straight. The purpose is to reduce friction.

!77-A. To compensate for loss or gain in heat or
cold.

1?8-4. Slower.

1?9-A. Breguet or overcoil and flat'

180-4. Grind with oilstone powder or crocus antd
polish with diamantine.

181-4. Chuck it up in the lathe and undercut the
nvet, or turn av/ay the hub,

182-A. To compensatefor changes in temperature.

183-A. Because of their difference in expansion
and contraction,

L84-A. Brass has a greater coefficient of expan-
sion than steel..

185-A. A balance made of alloyed metal.
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186. How do you true a balance?

18?. How much of an arc should the balance make
when the watch is in good condition?

188. How do you select a balance sta-ff?

189. Explain how you fasten a balance sta{f to a
balanee wheel of ordinary construction.

190. Name t}re two other kinds of staffs and explain
the difference.

191" What is a compensating balance?

t92. What is the usual time value of a pair of bal-
ance screws?

193" lVhat is the purpose of the balance?

194. Nanre the different kinds of screws that may be
found on a balance.

195. Why are threads on sorne balance screws
longer than others ?

196. What is Invar?

19?. What is the most important property of Invar?

198. Explain how you take the staff measurements
on a watch.

186-A, With a good truing caliper. First level the
arms, then raise the lorrer segments until
true in the flat" In the round, check to see
that the arrns are both the sanne length, then
bring the rim in cr out ts cgnlorn with the
edge of rim at end of arm, until both sec-
ticns are true in the rosnd.

18?-A. t-L/2 arcs or 540 degrees.

188-A. You select a balance staff for the nrake of
watch, slze, length of staff, diam,eter of
pivots, proper diameter of eollet and roller
shoutrders,

189-4, By first staking with a round face hollow
and a flat faee hollow staking punch.

1gO-A. lValtham Friction Taper Shoulder Staff, and
Hamilton two-piece FrictionStaff, Thepart
which is the hub is staked into the p-alance
af,m permanently. The broken staff may be
driyen outandthe new one drivenin friction
tight.

191-A. A compensating balance is a bimetallic
balance consisting of approximately 2/6
steel and 3/5 brass,

192-A. A pair of regular siaed screws added or
removed from the balance of a pocket
watch will vary the time approximately
one hour per day, Some factories malre
screws known as heavy, medium, &d light.
Other cornpanies make a line of timing
screws for their watches, each pair having
a specifically stated time value.

193-A. The vibratory wheel of a watch which in
conjunction with the mainspring controls
the progress of the hands.

194-A, Fult head balance screws; tirning scrtws;
rneantime screws.

195-A. Those with long threads are fitted friction
tight, and are cal.Ied meaatime screws,
Moving a pair in will cause the watch to
run faster.

196-A. Nickel steel alloy containing approximately
3S7o nickel.

19?*A. The expansion in the ordinary temperature
range is negligible.

198-A. Overall lengthfrom outside sf balance jewel
settings. Then from sutside of lower bal-
ance jewel setting to top of pallet bridge,
and frorn outside of lower balance jewel
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199. If the hairspring of an 181000 beat train was
vibrated one count per minute fast, how much
would tbe wateh gain in 24 hours?

200. Name two springs used in a hunting case.

2Ol. What are the principal parts of an open face
pocket watch case?

2A2. What is the difference between An Open Face
Watch and a Hunting Case Watch?

203. What is the probable trouble with an Ameriean
Pendant Set Watch when you pull the stem out
to the setting position andit neither winds nor
sets?

204^. If the stern pulls out easily on an American
Pendant Set Watch so that it occasionally gets
in the setting position itself, what is usually
wrong?

205. What is a stem of a watch?

206. What is the clutch?

2Q1. What is meant by Maintaining Power?

208, Horp do you take the excess shal<e out of a
stem?

209. lilhat is the purpose of the balance spring?

210, S/try is the Breguet $pring superior to a flat
one?

setting to top sf fork, The balance of t}te
measurements may be computedfrom tlrese
tlrree measurements.

199-A. 9 minutes and 36 seconds.

200-A. Lift and lock.

201-A. Frame or center, bezel, back, pendant,
crown, bow.

2A2-A. An open face watch has no cover or back.
A hunting ca^se watch has a cover protecting
the glass. This cover is referred to as the
front back.

203-A. The sleeve may be in too far.

204-A. Usually a worn or brsken sleeve,

205-A. The stem is also known as the winding
arbor.

206-A. A sliding pinion which shifts from winding
to setting, or vice versa.

20?-A. A mechanism for driving a watch or clock
while bei.ng wound.

208-A, The shake in stem is generally due to the
hole in between the plates being worn. In
order to overcome excess shake in stem
caused by wear, fit new stem vith over-
sized hub.

209-A. To regulate the time of vibrations of the
balance-

210-A. The action is more concentric and more
susceptible to adjustment for Isochronism'

211-4.  Yes.

SOLUTION:

1 Beat per minute equals 2/5 sec.
2/5 see. x 60 minutes equafs 24 (the number of seconds fast in t hour)
24 sec. x 24 hrs, equals 5?6 (the number of seconds fast in 24 hours)
5?6 divided by 60 (the number of seconds in one minute) equals 9.6

SUBSTITU?ING:

,4  X  60  X24
ffi equals9.6

ztl, Is a cyllndrical spring superior to all others ?
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212. 'What do you understand by the word curb pins? 212-A. Re.gulator pirs.

213. Should the hatrspring vibrate betseen the curb 213-A, Oo a ltat spring, yel.
pins ? Or a overcoil spring, ao.

214. What is the p"op€r distarce between the curb 214-4. Approximately tqrice ths thickoess ol tbe
pin6? spring,

215. In vibrating atlat hairspring, where should the 215-A. About halt vay betweer shrd ard regr ator
point of Yibration be placed? pins.

216. About how many coils should a Breguet spring 216-A. Fourteen or fifteen.
hav€ ?

21?. Which n ay do Jrou irsert pin in eollet and is it 2U-A. Insert same direction a.s sprilrg snters
best to have pin tlatt€ned slightly? collet. No, it is not best to tlatten pbr

218. Abort how many coils should a flat spring 218-A. Fourteen or fifteen.
have?

219. Il you were Iitting a hairsprt€ to a watch and ?19-A, You make your change on the balance rithl!
you {orrDd tt necessary, where \f,ould you addor 1/3 from the solid end.
tate off weight?

220. What is tlra hairspring? 220-A, It is lrequently termed balarce spring, and
ls a small coiled sprirg which vibrates the
balance.

221. What is Elhvar? 221-4. Ellnvar is the same as frvar vith f2%
ehromlum added, replactng a like amou[t
of iron.

222. lrlhat ls the mo,st important property oI Elin- 222-A. T}f,e elastic strength does not ehatrgg in the
vzr? ordinary temperature range,

223, What is krorpn as a free sprtug? 123-A. A balance sprir€ wittr no provision lor reg-
ulating by curbpirs. Marine ehronometers,
altd occesionaUy verytine vetches, bave llo
curb pin regulator ilr th€m- R€gulation !s
effected by meantime scre$s inthe balaree
rim.

224. What is tl|e effect tn increasirg t}le weight ot a 224-A. No etfect, except if ircreased too much, it
penatulum bob? witl stop. As long as impulse wln thtow it,

no eflect.

225. llov many millimeters are there in an inch? 225-A. 25.4.

236, Bow many millimeters are there in a tigne? 226-A. 2,26.

227. Name materials usedfor maklng *atch iewels. 22?-A. Garnet, ruby, sapphtre, and sghettmes a
diamond.

248. What ls tie di$erence betyeen regulaHng a 228-A. Regutating a ratch is tlmingit so it doesn't
ratch atd adiusting a rratch? gair or !ose.

Adiustirg a watch is maoiput tirg it so tbat
It s'ill keep equal tibe in different positions
and temperatures,

129. How do you remove tie hands lro)! a watch 229-A, With a hard rerlover and a dlal prot€ctor.
with a Eetal dial so as not to mar the dlal?
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230. U a vatch shorld suddenly gatn considerabl€ 230-A. Balance serew lostl balance out of true; oil
time, name all the causes you can think ol tbat on the hairsptirg; halrsprtng tangled.
might be the trouble.

231, What are each ol the tollowirg: 231-4.
a. ChroBogreph watch? a. A Chronograph Watch is a recordirg

time piece.
b. Repeater Watch? b. A Repeater Wsteh is one that atrikes the

time.
c. Calendar watch? c. A Calendar wateh is one Lhat reeords

the date.

232. what is a: 232-A-
L Bezel? a. A bez€I is a grooved rim into vhich the

watch glass or crystal is titted.
b, Pendant? b. A pendant is that part to which a borp is

attached.
c. Bridge? c. A bridge is the standard secured to the

plate by means of screws ard in which a
pivot works,

d. Croi'n? d. A crortn is the part you glasp {'hen
winding a watch.

e. Click? e. A click is a dog or pawl whieh {alls into
a ratchet wheel and prevents it lrom
turning backwards.

233. How often should the ordinary pocket *'atch be 233-A. Every 12 to 18 months.
cleaned?

234. lf you *ere fitting a second hand and found tlte 234-A. Close hole in Eocket by placing in chuck
hole ln the socket too large, hou' would you and tightening draw in spindle.
close the hole to fit pivot?

?35. In an 18,000 beat train, what fraction oI a 235-A, 1,/5 of a second.
second does the second hand advance with each
beat ol tie balance wheel?

236. To what temperdoyoudraw stem windwheels? 236-A. Dark Blue.

23?, How do you put tjle alarm hand on an alarm 23?-4. Tuln hands until cam drops, then put alarm
clock so as to have the clock ring at the time hand on at the time hour and minute hands
indicated? indicate.

238. Name at least two caoses lor a vatch {'inding 238-A. Lack of oil under crown vheel, or not
hard after being put together. aligred with stem in case,

239, Uow do you regdate a pendulum bob? 239-A. Sy raising or lowering.

240, What cloek x'iu keep the best time, one driven 240-4. The one driven by weigbt keeps the best
by mainspring power or one driven by weight? tim€ because the power ls more constant.

241. Hov may you prevent steelfrom being oxidized 241-A. Cover with povdered boracic aeid or soap,
vhe hardedng?

242. E:Qlain the advantage of a recoil cliek. 242-A. The recoil click preyents winding the main-
spring too tightly.

243. When a rratch varies in the pendant positions, 243-A. Balance out of poise; hairspring out of true
what mey be some ol the troubles ? or out of center; curb pins open.

2.14. ll yoa had to enlarge the hole ina porcelain 244-A. Use a tapered broach charged with diamond
dtal, how qould ]/ou do so without chipping ? powder.
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247. What time of
marine clock
Five bells?

One bell?

day would it be when a ship or
strikes eight bells ?

245. What are the chief eauses of variations in
di.fferent temperatures ?

146. What are the most important qualities re-
quired for good watch oil?

245-A. Expansion and contractionof balaneewheel;
lengthening and shortening of ttre hairspring.

246-A. Mlst remain liquid when exposed to intense
cold.
Must evaporate slowly under intense heat.
Must not corrode on metal.
It must not become gummy,
It must not creep.

248-A. When it strikes eight
o'clock.
When it strikes five
or 10:30.
When it strikes one
or 8:30.

bells, it is 12, 4 or 8

bells, it is 2:30, 6:30

bell, i t is 12:30, 4:30

4:30 8:30
5:00 9:00
5:30 9:30
6:00 10:00
6:30 10:30
?:00 11:00
? :30  11 :30
8:00 LZ:AO

248-A. The winding wheels, the mainspring, all
pivots, the center post, the escape wheel
teeth; in other words, where there is fric-
tion. Do not oil roller or hour and minute
wheels.

249-A. Manipulating the balance, its spring and
staJf for the purpose of improving the time
keeping qualities of the watch. Adjusting to
position, isochronis m and temperature,

250-4. The manipulation of the hairspring, curb
pins, and balanee so tlat the movement
keeps time in the different positions.

251-A. The manipulation of the hairspring so that
the long and short arcs of the balance are
performed in the same time.

262-A. Manipulation of the balance screwsto cause
a watch to rate the same in heat and cold.

253-A. By the use of a small compass, preferably
with the magnetism removed.

254-A. [t causes the watch to run erratically.

255-A. A DiaI is a graduated face of a time pi,ece.
Bob of a elock is the metal weight at the
bottom of a pendulum.
Cannon Pinion is the pinion to which a
minute hand is attached-

EXAMPLES:

1 8 e 1 1 . , , , , . . . . , .  , .  1 2 : 3 0
2  B e l l s  . , . . . . . . r . . .  1 : 0 0
3  B e l l s  . . . . , .  1 : 3 0
4  B e l l s , , . . . . .  .  2 : 0 0
5 Bells 2:30
6 Bells 3:00
? Bells 3:30
I  B e l l s  . . . . . . . . . r .  4 : 0 0

248. What parts of a watch do you oil?

249. What is meant by adjustment of a watch?

250. What is meant by position adjustment?

251. What is meant by adjusting to Isoehronism?

252. What is meant by adjusting a watch to temper-
. ature?

?53. How do you test a watch for magnetism?

254. What is the effect of magnetism 0n a watch?

parts; dial; bobof a clock;255. Define the following
cannon pinion.
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256. What is a Marine Chronometer?

267. What is a potance?

258. Iilhat is a Demagnetizer?

259. Name the jewels in a 21 jewel watch.

256-A. A chronometer hung
sea.

257 -A. A lower bridge, or
fastened onthe under
of an 18 size watch.

in gimbals for use at

hang down bracket
side of the upperplate

261. What is a regulator of a watch?

262. IIow do you remove a broken screw from a
plate?

263, Sthat is Solar Time?

264, After plaeing a staJf in a watch, and you find
that the watch runs 2 or 3 minutes fast erplain
how you would bring that wateh to time.

265. What are meantime screws?

266. How do you make a Syiss stem?

258-4. A device used to remove magnetism from
parts of watches.

259-A. 2 BaLanee hole jewels
6 Cap jewels
2 Pallet jewels
1 Roller jewel
2 Pallet arbor hole jewels
2 Escape pinion hole jewels
2 Third pinion hole jewels
2 Center pinion hole jewels
2 Fourtft pinion hole iewels

260-A. Yes.

261-A. The part to which the curb pins are at-
tached.

262-A. Dissolve screw out in solution of alum
water, or one part of sulphuric acid to 9
parts of water. If plate should discolor in
either of ttrese solutions, immerse in eya-
nide solution to restore finish.

263-A. Sun time.

264-A. If wateh wa.s running fa.st, turn tJre mean-
time screws out. If watch is running slow,
turn the meantime screws in. If watch was
running slow, in absence of meantime
screws, reduce weigtrt of balanceby under-
cutting ssrews. If wateh was running fast
in absence of meantime screws, add weight
in form of timing washers.

265-A. Screws usually placed at quarters, Often
called quarter screws. Threaded friction
tight so they can be moved in or out. The
purpose of meantime screws is to bring the
watch to time withoutttre use of tlte regula-
tor.

2$6-A. $elect a pieee of steel as large as the bole
through t}te plate, Turn pivot, locate slot,
fit winding pinion and clutch. Cutoff proper
length and thread for crorrn. Harden and
temper to a blue.

267-A. By flattening the ends of the balance pivots,
you would increase the friction, which
would reduce the arc of the balance, and
tlereby increase the rate in tlte dial up and
dial down positions.

260. When cleaning a
mainspring from

watch, do you
the barrel?

remove the

tlre balance pivots,
regard to rate?

261. If you flatten tlre ends of
what effect would it have in
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269. lVtrat is

270. What is

a fuIl plate watch?

a 3/4 plate watch?

268. Name the most irnportant steps when taking a
watch apart for cleaning and oiling and reas_
sembling,

268-A. 1.
2 .

Remove hands, dial and dial train,
Remove balance and bridge, being very
careful with the hairspring.
Press back click and release the power
slowly with the stern or bench key,
Remove pallet bridge and fork.
Remove winding wheels.
Remove bridges, barrel and train.
After cleaning all parts thoroughly, put
mainspring and arbor inthe barrel and
oil,
Assemble balance hole jewels and eap
jewels and oil.
Assemble barrel, train and pallet in
watch oil, commeneing at center.
Place balanee in watch.
Check to see that hairspring is true in
the round and flat and centered.
Oil center staff and replace cannon
pinion.
Complete oiling at all points of friction
including three of four teeth of eseape
wheel.
Cornplete assembly by replacing dial
and hands.

3 .

4 .
5 .
6 .
7 .

I .

9 .

10 .
1 1 ,

L2,

1 3 .

14.

269-A, [n a full plate 'lpatch the balance and balance
bridge are above the plate,

274-A. A g/4 plate watch is where the balance is
in tJte movement or below flre surface of
the plate.

271-A. Mi-concave; lentile; lentile chevee.

272-A. Geneva.

273-A. Bracelet watches should be cleaned every
9 to 12 monilrs. Very small watches should
be eleaned every G to I months,

274-A. Use a clean glass rod so that you do not
contaminate your oil supplX, or keep your
oil in a hypodermic needle.

275-A. It is the tlpeof stud which whenfree allows
the springto seekits eentered position, and
rphich is held firmly in place with a small
plate, which is held in position by two
screws.

276-A, Regular cap; balance; plate; friction cap;
friction balance; friction plate; roller jev_
el; pallet jewels; barrel arbor jewels.

277-A, It is a type of regulator ryligh makes pos-
sible a micro-meter adjustment,

278-A. A dial which is in three parts before being
assembled, each portion at a different level.

271' Name the different kinds of crystals used in
open faced watches.

272. What is the narne of the crystal used in hunt-
ing case watches?

213. How often should bracelet watches be cleaned?

274. How would you transfer oil from your botfle to
the oil cup and why?

276. What is a floating or seU centering shrd?

276. Name or illustrate eight kinds of jewels.

277. What is a patent regulator?

2?8. What is a double sunk dial?
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279. lVhat is a Montgomery dial?

28A. What is a Secometer Dial?

28L. Where would you lookfor the trouble if a watch
stops every five minutes ?

282. What is Epilame process ?

283, Where are conical pivots found other than on
the balance staff?

284, Where is the stop works found in a watch?

279-A, It is a dial showing numbers 1 to 60 on the
margin, indicating minutes,

281. What do you consider good timing qualities for
a high grade watch? What should be the limit
of error per week?

288. What is a depthing?

289, In what way may a depthing be defective, and
how is this to be remedied?

280-A.

281-A. The trouble may be caused by the cannon
pinion if 12 leaf, or by the center pinion if
12 leaf.

282-A. Pivots or plates are dipped in z liquid
solution which prevents oil from ereeping
away.

284-h. Conical pivots are found wherever the hole
jewel is capped.

284-A. The stop nork mechanism is usually found
onthe under side of the mainspring barrel.

285-A. Metric and Dennison.

286-A. Re-Banking is caused by excessive motion.
Over-Banking, providing the watch is cor-
rect in every other wty, is caused by faulty
guard pin, which action means the guard pin
is too far away from the roller or too short.

287-A. Within thirty seconds per week.

288-A. Distanee between centers, It is the amount
which a wheel will engage into a pinion.

289-A. A depthing couldbe remedied byuprighting.
Faulty depthing is usually corrected with a
roundtng up tool.

A secometer dial
which the rotating

has an aperture through
second dial may be seen.

285, What two different systems
are used for Mainsprings?

286. Does Re-Banking mean the
Banking?

of measurernents

same as Over-

'10

a
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290. What is the length of the pendulum on a second
beat clock?

291. IVhat allowance is made between diameter of
the reamer and the diarneter of a friction jewel
to obtain a friction fit?

292. Name the different temper colors.

293. Name the three different lengths of running
time on watches with one winding.

294. IIow do you elean dials ?

295. How do you measure a watch for size?

296. What is a simple train?

291, Wtrat is a compound train?

298. What is meant by friction jeweling?

299, IIow do you adjust the hands on a watch?

300. What is required to attain a good regulation?

301, What ls the purpose of a Rounding Up Tool?

290-A. 39 and a fraction inches.

291:A. L/L$O millimeter.

292-A. Lightstraw, yellow straw, lightbrown, dark
brown, purple, dark blue, light blue, gray,

293-A. The ordinary wateh should run 36 tn 40
hours, 6O hours, or eight days.

294-A. Cyanide Potassium solution is an excellent
tarnish remover. Rinse in cool water,

295-A, Use watch gauge, or a millimeter gauge,
and mea$ure diameter of pillar plate on
the dial side.

296-A. Where the teeth of one wheel engage t}te
teeth on anotier wheel.

291-A. Where wheels depth into pinions.

298-A. Jewels are placed into tlte proper position
in a watch friction tight. The proper frie-
tion is obtained by pressing the jewel into
a hole in the plate or bridge, and the hole
is approximately VLAA of a millimeter
smaller in diameter than the jewel.

999-A. The hands should be parallel with the dial.

300-A, The barrel must be free from faults, The
mainspring must beof theright dinensions,
tlle train free, the escapement properly
adjusted, proper fit of balance pivots and
proper end shake, balance true and poised,
hairspring true, flat aad centered, and the
curb pins in the proper position.

301-A. A rounding up tool is used for touching up
the teeth of a wheel or reducing the diame-
ter very slightly.

302-A. An adjustable tool used to determine the
distance between centers.

302. What is a Depthing Tool?



Lesson 35 MASTER WATCHMAKING

303. How do you close the socket in an hour hand?

3&1. How do you close the hole in a minute hand?

305. How do you close the pipe or tube on a second
hand?

306. How may the moving parts in awatch movement
be classified?

30?. What istheuseof jewels in a watch movement?

308. What is the difference between Sport Timers
and Chronographs?

309. On what t1rye watches are snap-in crowns and
slotted stems used?

w^?fl ?rooF
ctowfl--t

crd
tlrAl.lH

3?Ell

310. What do you understand by Incabloc assembly? 310-A.

303-A. The socket of an hour hand is closed with a
taper mouth punch used in the staking tool.

304-A. The hole in a minute hand may be closedby
using a round edge punch which is slightly
larger than the hole, which when tapped
lightly with a hammer, will reduce the dia-
meter of the opening.

305-A. By placing it in a chuck in a watchrnaker's
lathe and tightening the Draw-In Spindle,
which closes it the entire length.

306-A. lffinding partsl motiye parts; transmitting
partsl distributing parts; regulating parts;
setting parts; time showing parts.

$0?-A. To reduee v/ear and friction of the moving
parts to a minimum. Oil sinksinthe jewels
provide for adequate storage of oil.

308-4. Sport Timers do not tell time.

309-,4,. On waterproof watches.

The assembly consists of the balance jewel
cap jewel and spring, the purpose being to
absorb shock when the watch receives a
blow or is dropped.

w
ffi

311, When replacing a strap
is tlte buckle end placed

on a strap watch
at 12 or 6?

L2.case, 311-A.
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312, &rplain your method of cleaning and oiling a
watch eorrectly.

313. If a watch was handed to you for repair, how
would you go about examini,ng it?

314. What is the ditference between Static Poise
and Dynamic Poise?

315. When is a watch adjusted to temperature?

316. If a watch gains in heat, what is the action and
which way would you move the screws?

312*4. The two methods of cleaning a watch are
known as hand metiod and cleaning by ma-
chine method. Both methods require the
use of a cleaning fluid which will remove
the dirt and old oil and brighten the watch
parts, after which all parts are thoroughly
rinsed beJore dryrng. Regardless of the
method used, all pivot holes should be
thoroughly pegged before the watch is
assembled.

313-A. First examine to see if the case is tight,
after which test the winding and setting,
Then remove the movement from case,
remove hands anddial and balanee from the
watch. Examine carefully and proceed to
estimate the necessary repairs.

314-A. A balance is static poised on a poising tool.
\ilhen the balance is in perfect static poise,
it must eome to rest and remain at rest in
any position it may be placed.
Dynamic poise refers to conditions which
arise when the balance of the watch is in
motion, which in furn effects the rate of a
watch.

315-A, lVhen proper adiustments have been made
on balance for heat and cold.

316-A, Balance expands in heat, and for that
reason screws must be brought nearer
arm, away from cut end.

31?-A. For appearance and weight,

318-A. Get difference in rate between heat and cold.

319-.{.. 45 to 90 degrees.

320-A. Yes, so as to elimi.nate positlon eror.

321-A. When a \r/atch is adjustedto temperature, it
is run 24 hours dial up in a temperahrre of
90 degrees F, and its rate compared with a
standard. It is then run 24 hours dial up in
a temperature of 40 degrees F. If it then
shows a gain in tlre 40 degrees temperature
as compared with the running in the 90 de-
gree, it is said to be under compensated.
This is remedied by movingscrews nearer
the free ends of the rim.

322-A. Make vertical positions variable.

323*A. PIus means gain; minus means a loss; al-
though some writers reverse the signs,

31?, Why are gold and platinum screws
used?

318. What is the first thing to be done
to heat and cold?

sometimes

in adjusting

319. What are the extreme temperatures used when
adjusting to heat and cold?

320. Should a watch always remain in one position
while being adjusted to temperature and why?

321. How is temperature adjustment obtained?

322. What effect in
if the balance

timing to position would it have
was out of poise?

323. What is plus action and what is minus action?
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334. Is the balance ever put out of poise in timing 324-A. Sometimes done, Not recommended.
to positinn?

325. What effect does a thick hole jewel
rate of timing?

have on the 32S-A. You would make vertical position slow.

326. Should the pivot be made flat on the end to
equallze the friction?

3Z.|. When is a wateh in Iso-clrronal condition?

328. Is the prrmingof a hairspringtoa collet usually
above or below the line of centers and why?

329. Name the 6 different positions to whieh a
watch is commonly adjusted.

326-A. No.

32?-4. A watch is Isochronal when the short arcs
of the balance have the same time value a.s
the long arcs.

328-A. Usually above. It is pinned below when
seeking a slower rate inpendantupposition.

329-A. Dial up; DiaI down; Pendant up; Pendant
down; Pendant right; Pendant left,

l l o r  i z  on  t a  I
D i a l  U p

H o r  i  z o n  t a  I
D  i a  I  D o y n

330. What do the letters P F & A stand for?

331. How do you determine the diameter of the
round section from which you will mill or
file the square for the winding clutch?

Y e r t  i c a  I
P e n d a n t  R  i g h t

330-A. Pallet Fork and Arbor.

331-A. Multiply one
stant 1.39.

Y e r t  i c a  I
P e n d a n t  L e f t

side of tJte square by the con-

Y e r t  i c a  I
P e n d a n t  t r p

V e r t i c a l
P e n d a n t  D o w n

Example:

.9S MM Multiplied by 1.39 equals 1.32 MM

\- - .,/
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392, What is the purpose of the Stop Works?

333.

332-A. The Stop lilorks prevent tle mainspring
from being wound up completely and also
prevents it from running down entirely.
It utilizes that portion of the mainspring
which is most uniform in its delivery of
power.

Many books containing tables of American 393-,{. 45.?
Watch sizes list the measurement of an 18
size pillar plate at 44,87 mm. This is not
correct, What is the correct diameter?

$olution:

Measure one.

The following ehart is a standard of points for grading repairs made. It is included here
to give the student the point values placed on practical repairs to make a perfect grade.

1,  t r \ rnc t ion o f  w ind ing . . ,o . , . . . . . . , . . . , . r . i , .  4  Poin ts
Z .  Func t i on  o f  se t t i ng  . . . , . . . . . , . . . , . . . . i , r . , . . , . r  2  r l

3. Clearance and fit of hands..., 5 rl

4. Condit ion of jewel sett ings and screws,..r. , . . i . r . . ,  5 I '

5 .  Mo t i on  -  d i a l  up , . . ,  , r . , . , . . . . . . . . . . . .  4  r r

6 .  M o t i o n - d i a l d o w n , . . , . , , . , . r . , , . . . . . . . . . . , r . . . r . . . , , . , r . r .  4  r r

1 .  Mot ion -  Fendant  down. . . . . . . . . . , . .o . , , , . ,  4  r r

8. Freedom of train 3 tl
g. Condit ion of lock, drop and sl ide.,. . . . , . . . . .  . , .  10 rr

10 ,  f ewe l  P in  Shake . , . . , . , . . r . . . . . . i . . , . . . . . , . . .  4  
r l

1 1 .  G u a r d  t r i n  S h a k € . . . . , . . , . . . . , . . . . , . , . . . . . , , . . . . r . , r . r  4  
t r

12,  Endshake of  ba lance s ta f f . . .  . . . . , . . r . , , . . . . . r . ,  4  r r

13. Sideshake of batance staff . . . . . . . . . . . .  4 t l

L4.  Tr r rgngss of  ba lance whgel  . . . , . , . .o . , . ,o . . .o ! t . i , r . . , . r .  ' l  t l

15.  Condi t ion o f  ba lance p ivots . . , . , . . , . . . . . . . ,o . , , , , . . . . . . . .  5  
r r

16. Centering and condition of hairsprings...,. 5 
'r

L7. Flatness and trueness of co11et.. . .r , . , .  5 r l

18 .  Cond i t i on  o f  ove rco i l . . . . . . .  . , . . , . , r . , . . . . .  5  "
19.  Condi t ion o f  regu la tor  p ins. . . .o , . , . . . . , . . . . . . . ,  2  r r

20 .  Cond i t i on  o f  c l ean ing . . . . . , . . . , , r , . . . . , . ,  . . . , . . , . . .  4  
t '

2L.  Condi t ion o f  o i l . . . . . . . i . , ! . . .  . . . . . . r  4  
r l

22. Condit ion of al l  steel parts".. . , . . . . , . , .  4 rr

23.  Genera l  appeararnce. . , . . r . . . . ,1 , . . r  Z  
r l

Total ,-... 100 Points



$izer of American Watches

SIZE
18
L6
14
t2
10
8
6
4
0

310
4/0
5/o

MM
25.4
23.7
22.4
20.31
18.6
L7,g
16.9
15,2
1$ .5
12.7
11 .8
8.5

One Inch

MM
45.7
43.1
41..5
39.8
38.1
36.4
34.7
33.0
29.6
27.9
27.Q9
26.2

* 25.4 It{M.

SIZE
6/0
8/a

10/0
Lz/a
L4/0
rs la
16/A
fi/a
za/o
zLl*
22/0
26/O

LIGNES

Sizea of $wisc Watcher

One Ligne = 2.258 MM.

LIGNES MM

6.77
7.38
7.87
8.42
9.03
9.59

10.15
10,72
rL.28
11.84
L2.40
12.97
13.53
14.10
14.S6
15.88
16.?9
r.6.s5
L6.92
tT.48
18.05
18.61
19 .1?
tg.T 4
20.30
20.87
?L,49
21.99
22.56
29.t4
23.69
24,45
24.8L
26.38
26,94

MM

26.61
27.07
27.69
28.20
28.79
29.$3
29.89
80.45
31.02
31.58
*2.15
32.71
33.2?
33.84
34.40
34.99
35.53
36.09
36.66
&7.22
87,'18
38.35
38.91
99.48
40.04
40.60
4L .L7
41.73
42.30
42.86
43.42
43.99
44.55
45.r2

3
3V*
3r/z
BB/+
4
4t/a
aYz
4a/+
5
5Ya
5yg
6s/a
6
6Y*
6r/s,
6a/*
7
7r/q
7Yz
7a/+
I
8Y*
Br/z
8s/*
I
9Y*
9Yz
9s/*

l 0
raY*
roYz
taY+
11
ttyA
11r/z

Lte/a
t2
tZr/a
12tt
123/*
13
t3r/a
lsYz
t3s/*
L4
tAt/e
14r/z
t4s/*
15
t5r/*
L6Ys,
t6s/*
r-6
L6Y+
L6r/z
t6z/d
t7
17 V*
t7 Yz
L78/*
18
LBY4"
18Yz
t8e/a
19
19Y*
19r/z
19s/+
2A


