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INTRODUCTION:

Following Ls a List of somwe common causes for a
wateh to perform poorly and some remedies to help
get Lt back bnto acceptable runmning order. It Ls
normeal for an ailing wateh to be inflicted with more
thawn one of these problems at the samee thme <o o
thorough examination Ls necessary before an
accurate evaluation of tts condition can be made.
Many of the symptoms mentloned here can and
often do vesult from a divty and or dry wovement. It
Ls for this veason that it can be diffieult to determine
all that ts wrong with a wateh until it has fivst been
cleaned and otled. Of course therve are some obvious
problems that can be diagnosed prior to cleaning
such as a broken balance staff, mainspring or hole
Jewel but many other problems can be much more
subtle and evasive. By cleaning the wateh first you



will have Lifted a veil that often hides the veal cause
of o watches problems. Whewn starting out Ln wateh
repalr it con sometbmes make Life a Lot easier by
cleaning a wateh vight from the start.

Although there may be many reasons a watch may
not be performing as it should it s usually not
diffieult to pln down the problem. Following are some
stmple techniques one can utilize to help zero tn on
problem.

Dlagnosing a wateh can be stmeplified by addressing
the movenment tn parts or sections rather thaw as a
whole. A movement can be compartmentalized by
sectioning Lt tnto separate assemblies and sulb-
assemblies. Whew approached tn this maniner
individual assemblies in this manner ndividual
assemblies can be tested for any abnormalities. we
accomplish this by lsolating each assembly from the
remainder of the movement. BY doing this we can
now diagnose just one assembly at a thme without
complicating things with tnterference from any
other pavt of the wateh. Viewing a movement in this
MOnnEr LS much easter thaw te appears. A watch



actually ts comprised of a group of assemblies
working sywnergistically beginmning with the
winding mechanisim which s used to tnput power
Lnto the movenment ending with the escapement whieh
of course allows the power to “escape” from the
movenment tn predetermined tntervals. All other
assewblies such as the motor or matnspring
assentbly, the motion works, wheel train, and the
pallet, which is actually part of the escapement
mechanism but will sometimes be dealt with
separately, dwell somewhere between these two. There
can be others also such as calendar mechanisms,
automatic winoing, ete. but these can be looked at as
sub-assemblies or modules that ave actually attached
and tnterlinked with the basic watch movement. we
will Lsolate cevtain assemblies in some of the
followlng trouble shooting examples. So let's get
stavted with some common trouble shooting
techniques.

MAINSPRING PROBLEMS:

Coming Ln secondt place right behind a dirty, dry



wateh would be matnspring trouble. The mainspring
Ls the power source for a wateh. It is the motor that
delivers just the correct amount of power to the wheel
train to allow the mechanism to function corvectly
with o Little extva Left over to help overcome the effect
of a small amount of divt and wear. Without
adlequate power the mechanism will fall short of its
expectations. This effect will be noticenble in several
ways. The first and most extreme symptom will be o
wateh that doesn't vun at all which of course will
often, but not always be the case if the barvel hook or
bavvel arbor hook are not catching but vather ave
slipping past the ends of the spring when winding.
This as well as a brokew or slipplng matnspring will
be vevealed by a winding crown that turns endlessly.
This does not apply to automnatic watches which we
WLLL discuss Ln o wveoment. Theve ave other non
mainspring related problems that may give the same
symptom which we will also cover a Little later but
these are much less common. The condition of the
MOALNSPIING LS extrenely Lmportant. A spring that
has Lost its ability to deliver tts full power for the
duration for which it was originally tntended should
always be veplaced. 1f the spring can no longer



deliver full power to the gear tratn the performance of
the wateh Will suffer even though the overall
condition of the movement may be excellent. 1 always
recommend changing the mainspring if possible
when cleaning a wateh as they are Lnexpensive and
sivple to veplace. I a veplacement Ls difficult to locate
and the spring looks good thew Lt ts VERY
IMPORTANT to clean it well and Lubricate it
throughly with a good quality wmainspring grense
that is made for the caltber or size of the watch you
are working on. Too thick of a grease will prevent the
spring from unwinding smoothly inside the barvel
and will periodically cateh tn places releasing ttself
with occastonal slipplng. This action causes intervals
of Lrregular power distribution affecting the
performance of the wateh. A divty, dry or sticky
mainspring will cause the save thing. If the motion
of the balance wheel changes periodically then a
sticky mainspring may be the problem. These same
principals apply to watches with automatic winding
except that when fully wound the mainspring is
designed to slip forward tn its barrel slightly to avold
breakage from excessive wrist motion.



OVER WOUND WATCH:

One of the most common complaints a watchmalker
hears from a customer about a wateh is that it no
Longer runs because it has been over wound (wound
too tight). Actually this s a mils-conception and Ls
not at all the case. For some reasown the wateh has
stopped runniing. The owner thew winds the watch
belleving this Ls all that s needed. If the watceh
doesw't stavt again the owner believes it has been
wounol sp tight that it somehow Jamumet the spring or
winding mechanism. Of course the watch must be
running to allow the mainspring to release tts
tenston and until this happens the spring will store
this power indefinitely as potential energy. n other
words the wateh stays wound. The owner believes he
has done something wrong by somehow jamming the
mainspring when actually any number of things
may have stopped the watch.

POSITIONAL ERROR.:




Most watches are adjusted tn positions. This means
that the wateh has been flne tuned to maintain a
certain amount of accurncy when placed in various
physteal positions. Posttlional ervor is the thming ervor
or difference in rate o wateh displays between these
different positions. Often times after o watch has
been cleaned and otled it will vuun well with good
balance wheel meotion L one position but when
changed to another position the amplitude of the
balance will drop constderably). Positional ervor
connot be dealt with until the mwplitude of the
balawce Ls acceptable n all positions. There should
always be a small drop tn balance amplitude when o
watceh Ls woved from a horizowtal position Le. dial up
or dial doww, to a vertical position. Friction s the
reason for this. In the horizontal position the balance
plvot Ls exerting wost of Lts pressure down onto one
cap jewel. If the shape of the plvot is covrect and the cap
Jewel Ls in goool condition then the inervtin of the
balance will experience Little vesistance from friction.
A analogy of this would be a spinning top on o
smooth glass surface. Whew changed to a vertical
position both balance pivots will experience greater
friction due to an lincrease tn surface contact along



the sides of the pivot from the walls of the hole jewels.
The amplitude of the balance can tell us a great deal
about the condition of a wateh. Poor balance motion
Ln any position tells us there ts a problem somewhere
that must be corvected. A wateh that exhtbits good
balance motion tn one horizowntal position, say dial
Up, but has poor or no motion when turned over to its
other horizontal position, dial down, could suffer
from one or more of several possible problems. Some
of these problems could emanate from somewhere tin
the tratn or may be tn the balance assembly) teself. if
the problem Ls not obvious thew it will be helpful to
Lsolate the balance from the driving portion of the
watch. This is eastly accomplished by removing the
pallet from the movement. We can now mpart a few
puffs from a wateh blower to the balance wheel to
pbserve the balance motion while placing the
movement tn various positions. If the motion Ls now
acceptable whew changing between dial up and dial
down then we have eliminated the balance assembly
as the problem and the problem Ls somewhere i the
drive train or pallet assembly.

If on the other hand the motlon still changes
excessively thew the clearance between the balance



wheel and center wheel should be checkeed tn both
positions. The balance or hatrspring will sometimes
hit the underside of the center wheel during part of its
oscillation. This can be caused by a wobbly balance
wheel that is Loose or crooked on the balance staff, an
out of flat hatrspring (if the halrspring ls hitting the
center wheel) a wobbly center wheel that Ls out of flat,
a cracked upper cap jewel or a broken upper balance
staff pivot. (f all is well thew there is elther something
interfering with the balance assembly such as a
screw protruding through the pillar plate or balance
cocke ete. or is Ln the balance assembly itself.

Check the balance staff pivots under high
magnification to see if they are bent or scored. The
plvots must have a perfect shape (see pie) with a well
polished surface. Any tmperfection on either pivot
will most Likely result tn balance amplitude
Lneonsistencies between positions. If they are scoved
then Yyou should either polish or veplace the plvots.

The balawnce hole and capjewets st also be Lin
perfect condition. Most modern watches use synthetic



sapphire jewels providing an extremely hard, highly
polishea bearing for the balawce statf pivots to run
. A cracke or chip tn a hole jewel may produce o
sharp cutting edge which can eastly cut grooves tnto
a plvot or worse eventually reduce the diameter of o
plvot much Like a cutting tool would do tn a Lathe. A
damaged hole or cap jewel will exert a oifferent
amount of frictlon on a pivot tn different positions
resulting tn amplitude variations.

Next check to see that the hatrspring is true and flat.
If Lt is out of flat (ple) it could be hitthng the balance
av or the overcoll may be contacting the underside
of the balance cock in one or move positions. It is
sometimes difficult to see contact belng wmade as it
may oceur for only an tnstant durlng ench
oscillation of the balance. This too will vesult tn
amplitude variations.

The halrspring must be bn excellent condition. [t
must be true (compt@t@tg concentrie) with no kinlks.
Malke certain the spring Ls between the regulator
pins. If it has jumped out from between the plns the
spring may be making contact with the outside of



one of the plns when placed in one position and thewn
move away from the pln when the position is
changed. This will vesult tn a vate tnerease during,
Pln contact and a rate decrease whew no contact ts
made. Alsp check the space between the regulator pins.
i they are too far apart the hatrspring may only hit
one of the pins bn one position and may wmake no
contact with etther pln whew the position ts changed.
The spring should move back and forth between the
slot malking contact with both pins during a balance
oscillation. If the spacing looks good but contact is
made with one pin only thew the spring may need o
small adjustment. This can usually be done with o
fine polnt tweezer by bending the spring tn or out
slightly just tn fromt of the halrspring stud. The
regulator pins must also be stratght up and dowwn.
Plns that are not parallel with a hatrspring my caunse
the hatrspring to tilt up and dowwn (wobble) during
the oscillation. Again this may result n spring
contact with the balance arm or undersioe of the
balawnce cock.

A dirty, rusty or magwnetized hatrspring can also
COUSE pog’uc’wmt evvor. Whtle the balance Ls



oscillating the spring may stick together tn one or
more positions while breathing normally tn others.
Stieking hatrsprings are very common so always
check themt under high magwnification to determine
thelr condition.

Awnother reason for perlodic amplituole fluctuntions
coula be...

Mainspring Barrel Problems:

..n distorted or tilted mainspring bavvel cap. If one
edoe of the barvel cap has Lifted or popped out of its
seat it could drag along the pillar plate or bridges or
even hit the center wheel. This can actually stop a
watch. This ts a very comumon problem and can
sometbimes be diffieult to dingnose. Look for wear or
serateh marks along the bavvel cop surface. You can
check to see if there Ls any contact between these
surfaces by removing the pallet assembly and
allowiing the train to spin slowly. It's Lmportant to
revove the hands from the wateh before allowing the
traln to spin and to also regulate the veloclty of the



spinning train by applying a small amount of
pressure to the second or thivd wheel with your finger
tip. If allowed to vun freely backlashing of the wheel
teeth may occur which can sometimes cause damnage
to fragile train teeth, pivots and or jewels.

Agatn, barrel cap problems occur often. It magjust be
that the cap was never pressed flrmly down Lnto its
bavvel seat. If the cap can be pressed tn with a snap
You will probably be ok. If on the other hand it just
will not stay seated thew there may be a wmore serious
problem. Check that the mainspring is sitting all the
way dowwn tnside the barvel and that the entive spring
sits below the barvel cap seat. If the spring does stand
above the cop seat and can wnot be pressed dowwn below
Lt thew the spring may have been veplaced with one
that Ls too wide. (f this is the case thew it must be
replaced with one of the correct size.

Malmspr’m,@ Catching and SLLPPLVL@:

A spring driven clocke derives all of Lts power from the
Mmabnspring. The mainspring must be bn goodl
conditlon with no burrs, rust or Rinks and must be



clean and properly Lubricated Lf it s expected to deliver
Lte full power to the works. The coils must be able to
slide freely with no obstruction as it slowly unwinds.
If its surface has any burrs or scratehes it may cateh
or bind in places causing uneven power transfer to the
tratn. If the colls cannot slide smoothly along the
surfaces of one another they will tend to stick together
for awhile wntil finally slipping. The sticking
together of the colls causes uneven power distribution
and wWill veveal itself in fluctuating tick amplitude. (f
You notice that the wateh has a soft tick and then
becomes noticenbly Lowder thew soft again and does
not follow any predictable pattern thew there Ls a good
chawnce the matnspring needs some attention. The are
or motlon of the balance wheel may also vary if the
spring sticks together for long periods of thme and
thew suddenly slips. Of course there are other
situations that can cause sbmilar symptoms such as
bent plvots or bent wheel teeth but these symptoms
will usually vepeat themselves tn a regular pattern.
When winding a wainspring for the first time after
Lt has been cleaned and greased Lt's very Lmportant to
wingl Lt {MLL@, Let it back down and thew wind Lt {uLLg
again.



If ustng a mainspring winder do this in the winder
severtl times and then tnspect the spring to see that
the grease has spread evenly over the entive spring.
This lncluodes the most bnner cotls where wmost of the
pressure Ls exerted.

This helps to distrtbute the grease evenly along the
springs width and length. Failing to do this will
often cause uneven power distribution throughout the
duration of the first few windings. This makes it
almost Lmposstble to corvectly time out any watch or
clock during its first winding. So... aftter applying
grease reyenmber to {uLL@ wind, awiind then wind
again. Actually, dotng this several thmes will help to
Lnsure that the entive spring has been properly
Lubricated. Also, I o spring is defective and destineo
to break it will usually hoppen within the first few
windings. Far better to have it break tn the
maLnspring winder thawn tn the wateh.



IMAproper MaLnspring replacement Ls something You
will encounter pertodically tn both watch and clock
repalr. Often o watchmaker does not possess or camnot
Locate aw exact veplacement spring for an older
thmeplece, substituting the original spring for one
with the nearest dimensions posstble. If certain
precautions arve not constdered this may result tn
diffieult to diagwnose problems. If a matnspring is
chosen that Ls too wide it will press against the bottom
anol cap of the barvel which will vesult in jamming the
mainspring and obstruct the smooth slipping motton
necessary for a spring to function correctly. If the
bavvel cop is wot seated flat bn its barvel seat thew as
mentioned eavlier too wide a spring Ls suspect. Again,
tolerances are so close Ln watches and clocks that You
WLLL often see scrateh or wear marks scraped on the
outstde of a protruding cap by a close running center
wheel, center wheel bridae, barvel bridge or plate. 1t's
necessary to mention heve that these same symptoms
can oceur from a spring that has been bneorrectly
wound Lnto a bavrel by hawnd rather than with o
mainspring winder. If not done properly it can distort
the spring into a conteal shape. You can check this by
Laying the spring on a flat surface. If it doesn't Lay



flat but bnstend assumes a cone shape thew when
installed tn the bavvel Lt will exert some pressure on the
bottom and cap of the barrel dissipating some of its
energy n the wrong

divection.



Lubricants, Olls § Malnspring Grease:

Yes, the ol You choose does make a difference. (t's
Lportant that only oils made specifically for
watehes are used bn wateh vepatr. These oils ave
formuulated wot to spread Like wmost other olls are
designed to do but vather to stay tn one place when
applied. Following Ls an excerpt from “Bobs Clock
Repalr Trouble Shooting Notes” that explaing a bit
about oils and applies to watches as well as clocks.
Adfter the excerpt we will go over which oils and
oreases | ke to use.

“Abput OLls

1. Horological vils are different tham most other oils.
Olls used in clocks and watches have been specifically
formulated to stay where they are applied. Lnlike
other oils Like A1 and automotive oils which are maae
to flow and disperse along surtace areas, clock and
Wateh olls must stayy in a plates oil sink even when
the plate is vertical or placed upside down.



OLls like AL WILL tend to flow out of the sink onto the
plate drawing nearly all but a ting film of oil out
With Lt This thin film quickly drys out leaving the
clock pivots dry.

[ learned how important an oils quality can be for
watches and clocks back in the earlyy 1970s. Prior to
this period horological oils were derived from whales
and porpoise jaws. The natural viliness and viscosity
oF this oil has been known and used for centuries in
the clock and wateh industry. During the 1970s
these oils were justifiably banned due to
ENVLVONIMENEAL CONCEVNS.

The replacerent oils that first emerged on the market
Were far nterior to these oils and to the oils available
today. | would sometimes receive timepieces back
Within Just a few weeks that had stopped running as
a result of dry pivot holes and surfaces. Better
synthetic oils soom it the market making the
repairmans life a lot easier and they have continued
to Lomprove over the years, although they still can not
mateh the whale and porpoise oils used in the past.

This was a valuable lessom. Those of us practicing



wateh and clock vepair Llearned how a variation in the
quality of oil could make such a huge difference in a
timepieces performance. Using the corvect oLl is
EXTREMELY IMPORTANT. These days, even the
cheaper wateh and clock vils work pretty well, Out
there is a difference between cheap oil and more
EXPENSLVE, &[&cﬂlitg A

Many watchmakers use one grade of oil for all
caltbers (movement sizes)and sections of a wateh.
This is to say that the same ol used to Lubricate the
wheel tratn s also used on the winding mechanism,
calendar, autowind assembly, and escapement
possibly using a thicker ol or fine grease for the
MALNSPrLAG. I Y oplnion this Ls o big wmistake.
Many spectally formulated oils have been developed
for different movement caltbers, and for the different
sections of a movement. These oils weeet the specific
needs of each assembly tn a wateh. One example
would be the ultra fine oil perfectly matched viscosity
that Ls nwow available for the pallets and balance
assenbly. These oils help add to the performance of a
wateh as well as extending the required tines between
servicing.



My otls of preference ave produced by Mobius. |
use Mobius 941 Escopement OLL for the pallets.
Mobius Synt-A-Lube 9010 for the balance
Jewels. For standard matnsprings €200
Matnspring Lube, and for autowmatic springs
2201 Matnspring OLL. | alsp use 200 tn the
winding mechanisms (manual and automatic)
of smaller caltber watches and Mobius
Microgliss D-5 for 10 Ligne and Larger. If the
budoet’s a bit tight then using Moblus 000
Mechanieal ts a good all purpose otl that can be
useot everywhere (except for the matnspring)
with decent all avound performance.



RESOURLCES:

wateh Supptg Houses:

Otto Frel
nttp://www.ofrel.com
126 2" St
oakland, californin
94607 USA
510-€22-0255

cas-Ker Co.

lflttp://www.cagmr.com

2550 CLvie Center Drive
Clnclnnatl, ohto
45221 USA
LOO-4LF-04 0L

WATCH REPAIR TOOLS:

Dashto



ntep://www.dashto.com
Used Wwateh § Clock Materials

Tom Mister lkeeps an excellent supply o{pa vts,
tools ete.

Uncle Larrys wateh Shop
http://www.execulinke.com/~foord/tndex/horolo

aU. htm

Used Watchwmalkers Tools and Horologieal
Material
and Books
519-539-2129
Woodstocke, Ontario, CANADA

Sherline Products ne. (Lathes, mills and
accessories suitable for Pocket Wateh and
Clock Repatr)

Mttp://www.shemwe.com

3235 Executive Ridoe
Vistn, CA 92081-852F
LOO-541-0735
FEO-FR2F-585F



Microset (Wateh § Clock Timing Machines)

Mttp://www.bmumgam.wm

CO5-68F-5116

Hovologieal Associations and Forums:

National Assoctation of wateh and Clock
Collectors
(NAWCC)

514 Poptw St.
Columbin, PA 1#512

F1F-6L4-S261

http://www.nawee.org

Anmerican Wateh-Clockmalkers lnstitute (AWCH)
F01 Enterprise Dr.

Havrisown, Ohto

45020-1696

Mttp://www.awc’u.com

512-267-9800



British Horological (nstitute (BHI)
Upton Hall, Upton

Newarik, Notts, UK

NG235TE

(01630) €12 795
nttp//www.bhi.co.uk




Hovological Book Sellers:

US BooRS.COM

Mttp://www.wgbookzs.com

Arlington Books.com

http//www.arlingtonbooks.com

Recommendeo Boolks:

Practical wateh Repatring ...Downald de Carle

wateh § Clock Making § Repaly ....Gazeley, W.).

The Joseph Bulova School of watchmaking,
Training Manual (excellent)

wateh Repairing, Cleaning § Adjusting....Garvard,
F).

wateh Repatrer’'s Manual.... Henry Fried

watch Escopements....Henry Fried

Bench Practices for Watch § Clockmakers....Henry
Fried
The watchwalkers Lathe....Goodvich, W.



The Escopements... Britton F.).

watchmaking....George Dantels (beautiful and
excellent book on making watches by most
renowned Living watchmaker Georoe
Dantels...very expensive...not necessary for
Learning to vepair).






