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(ntrooluctlon:

Following s a compilation of some common
allments encountered tn clock rvepair. Although there are
nUmerous reasons a clock may not be performing well
lt's usually fairly easy to zero bn on the main cause for
the clocks fatlure. | need to explain here that the "main
cause" Ls not always the only cause of a clocks problem.
Often therve will be several Less obvious reasons.
Addressing only the 'weatn cause' by applying only one
solutlon to effect repair could be setting you or Your
customer wp for more serious future problems. A clocks
true problem may actually be comprised of the
accwmulation of many smaller atbments such as badly
worn pivot holes, dirt, scoured pivots, scoured pallets, set
maLnspring ete.

A common example of this would be the € day clock
brought tn due to premature stopping. After a good
cleaning, otling, busmngob and replacerment of the
ol weainspring with a new one of the exact same



dimensions the clock still stops running after a couple of
days. Upon further tnspection the clockmaker notices
that applying a small amount of pressure on the great
wheel with his thumb gives the matnspring just enough
extra power to get the clock running again with good
motion to the pendulume. He then determines that
someone Ln the past must have nserted an mproper
maLnspring of tnsuffilelent strength. His remedy? insert
a stronger mainspring of course.

Although tmproper malnspring replacement Ls something
You will see pertodically it's not usually the case. Upon
closer tnspection this clock would have revealed its true
cuLprLt; a bent pi\/ot with additional scoured anad grooved
plvots. (n essence what the clock maker has done s
accelerate the wear and tear on the clock by adding
additional, unnecessa Y tenston throughout the
moverments time trabn or worse set the movement up for a
possibly disastrous scemarto. If the bent pivot in this
movement was weakened enough when the bending
oceurved it could possibly swap with this additional power
stoved Ln the movement. Snapping a pivot s not good. If
things Let loose in a fully wound clock...well You get the
pleture.



So...please keep in mind while reading the following List
that itk s bn no way a complete anthology ow clock repatr
remedies nor Ls it wmeant to be a trouble shooting List of
exact causes with exact remedies for a given problem but
Ls tntended solely to help gulde you towards the caunse or
causes of a problematic clocks atlments by giving you
optlons to consider which will hopefully help narrow
dowwn Your search.

lt's for this reasowm that a clock brought tn for vepalr
should always be vegarded as a vestoration project ot

Just a stmeple repatr job.

Hawnd Problems:

Let's cover some stmple problems that can occur tn the
tlme tratn first. Some of these arve pretty obvious. n this
section we will assume the clock Ls clean and that the
maLnspring or wetght, whichever applies, ts wound up.

Bent or Loosely fitted hands are common problems. If the
clock Ls stopplng check the hands and make certain they
ave wot catching on one another or dragaing along the
dial or glass during any part of their



revolution arownd the dial. This can be caused by the
movement belng mounted crooked Ln the case, the case
back being warped or the dial not betng attached properly
to the movement. A tapered pln or retaining clip missing,
from a dial post, a Loose or bent dinl foot or a bent or
otherwise distorted dial ave sometimes at fault. Loose
fitting, floppy minute hands are encountered often,
espectally on American clocks. You often find the square
hole in the hand has either worn too Lavge for the square
one the minute post or an unsuitable veplacement hand
was used n the past.

if the hands are a good it but they wmove back and forth
easily towards the dial then you probably need a new
hand washer. These washers can be purchased tn
assortments from most supply houses. Try to get a good
complete assortment as you will use them often. Also
avold stacking washers to get a good fit but vather try to
finol one washer of the corvect thickwness or cupped helght to
do the job.

t's amazing the percentage of clocks You will see that
have been meticulously restored bnside but are Left with
wobbtg, badLM fitted hands. A customer will Lnteract with
a clock by winding the mainspring and by



setting the hands. magine the lmpression Left if the
hands flop avound during setting.

Sy mpath etie Vibratlow:

Awnother common problem is something called sympathetic
vibration. To put it sbmply this is whew energy from the
movement ts transferved to some external object. The
external object can be the clock case, table, wall, or floor
depending on the Location of the clock. Theoretically this
phenomenon always occurs to some extent, but when kept
under control Lt Ls negligible.

A tlmeplece Ls usually designed to deliver enough power
to the escape wheel to keep the escapement and pendulum
golng with a bit left over for any small bmperfections tn
the clocks construction and to allow for a certain amount
of dirt and wear. sSympathetic vibration will often sap
enough of this energy to actually stop a clock. You can
see this vibration tn action by placing a ticking mantle
clock on a table that Ls sitting on a thick carpet and then
placing another stopped clock on the same table next to it
Adfter a few minutes You should see the stopped clocks



pendulim swinging slightly. if you observe a floor clock
sitting ow carpet that is not secured to the wall or to the
floor beneath the carpet you will actually see the weights
swinging bn sympathy to the pendulum. When the
welghts have droppea dowwn far enough to equal the Length
of the pendulum they will swing at their greatest
amplitude. This is because the lengths are equal and at
resonance. It's similar to holding two tuniing forks that
are tuned to the same frequency. If You strike one the
other will begin vibrating,.

You will encounter this problem regularly when dotng
sevvice calls on tall case clocks. I the clock Ls Located on a
carpeted floor it should also be secured to the wall or at
lenst adjustable polnted case feet which poke through the
carpet anol hit the floor bemeath should be used. f this lsn't
done the entire case will sway back and forth tn unison
with the pendulum. If you stand back and observe the
clock you can actunlly see this motion with reference to o
polnt on the wall behind it. A significant amount of power
Ls belng spent to keep the case moving and since the
movement was destgned to swing the pendulum, not the
clock it will probably stop after a Little dirvt gets tn there.
Of course the same thing oceurs i the clock Ls on an
uneven havol floor and the



case feet ave wot adjusted to compensate for it. You can
see the importance of a clock belng secure on a wall, floor
or sturdy table and that the movement Ls secure tn its
case. (t's veally all about energy conservation. Adfter all,
the power is tntended to transter from the train, through
the escapement and ultimately to the pendulum. Which
brings us to....

SUSPENSLON SPILNGS:

Here Ls another problem you will see often. A bent,
kinked, twisted or torn smspewg’ww gprim@ CON COUSE O
clocke to stop. If the spring looks dawaged at all it should
be veplaced. if a clock has a wobbly pendulum it is often
caunsed by a twisted or partially torn spring. Like hand
washers You can and should purchase a good assortment
of suspension springs. There are different assortments
available. American suspension springs come with the
pendulum wirve attached as one untt. You only need to
bend a hoole shape at the end of the wire to hold the
penduliomn bob. When bending a wirve pendulum for the
bob the hook wust be shaped so that the bob hangs tn Line
with the



Correct)

Incorrect

wire.

If it's off center it will also cause the bob to wobble. You
will change suspension springs often so it's always good
to have thewm on hand. If You need to order springs
individually you will find that most suppliers use
catalogs, some even online with pietures of springs to help
mateh Your damnged spring to.



it You find that the suspension spring is tn good shape
and that the wheel train appenrs to deliver sufficlent power
to the escape wheel then your problem most Likely Lies
somewhere Lin the escapement. Check that the cruteh or
cruteh wire Len't too sloppy or too tight where it engages
the pendulum for lmpulse. Too much play and the cruteh
Loop will have to travel too far to cateh up to the swinging
pendlulum before iuparting mpulse. The wider the gap tn
the cruteh wirve the longer it takes the cruteh to cateh up to
the pendulum vod. This results bn the pendulum receiving
an abrupt hit Late in tts oscillation vather than a full
steady push. A partial push means a weaker Limpulse to
the pendulum whieh again equates to energy Loss.

Theve are varlous ways o suspension spring con e
attached to its block. They often fit into a slotted post or
block held by either o tapered pln or & screw. Make certatin
that it is held snugly tn the slot. If it's allowed to twist
back and forth in



Spring must be
tight fit in siot.

-

the

block it could cause the pendulum to wobble and will of
course be wasting energy. Some American clocks have a
slotted post that the spring slides tnto and is just helo
friction tight without a tapered pln or screw. The
suspension spring s kept from falling through by
means of a small pip at the top of the spring or a swmall
Loop of wire which passes through a hole at the top. This
spring must also be tight Ln the slot. Always cheek to



see that the post Ls attached solidly to the movement. n
some cases You will find a block attached to the back of
the clock case such as tn Vienwnn Regulators. This too
must be secure.

Movement DLstortlon:

It You have a movement that runs well on a movement
stand but Loses pendulum motlon or stops when fastened
dowwn bn its case you should cheek for elther bemt
movement feet or & warped case. Any distortion of the
movement resulting from tightening it dowwn to an
uneven surface can cause the train to bind. Any
noticeable rocking of the movenment before tightening it
dowwn, even the slightest amount, can cause the clock to
stop and or have a sluggish or non-functioning strike or

chine.

LooSe Verge:

It You wnotice that after a period of thme a clock becomes
out of beat even though it has wot been moved then the



clutching assembly which ennbles a beat setting
adjustiment to be made has probably become too Loose and
Ls allowing the clock to slip out of beat. You will neeol to
tighten the clutehing between the cruteh and the anchor or
verge. Unliie the one plece wire cruteh mechanism where
You must bend the lmpulse wive wntil the beat Ls set, this
clutehing actlon s used to set the beat without having to
bend anything to accomplish it. This cluteh sometimes
Loosens up anol must be tightened. There ave different
setups used Ln clock destgn and they are usually pretty
easy to floure out. Often times You will need to press the
clutehing pleces together by tapplng them with a punch
until it feels vight.

Bent escape wheel teeth:

Here Ls something you will run into quite often. The
nuber one veason escape wheel teeth become bemt Ls from
adjusting the beat when the cruteh wechanism is too
tlght. Care must be taken that a pallet Ls not pressing,
against the top or any other part of an escape wheel tooth
while adjusting an upulse cruteh. If the clutching is too
tight it could easily bend or break the tip off of an escope
wheel tooth.



Bent or broken escape teeth arve apparent whew Listening to
the clock tie. If the tick s uneven and repeats ttself with a
reqular pattern then You probably have a problem with an
escape tooth or teeth. A tooth can usually be stratghtened
without much trouble. If the teeth ave badly damaged or if
the tips are broken off any of the teeth thew the wheel will
neeol to be "topped” first,

There ave weachines called topplng tools that are used for
such awn operation but one can usually do a decent
topping Job just by spinning the escape wheel in a lathe
while gently filing the passing teeth with a fine coarse
file. Cave must be taken not to remove any more material
thaw s necessary. If more thaw just the tip is broken off
thew the tooth will need to be replaced or a new wheel
installed. After topplng a wheel the sharp tips of the teeth
WLLL have beew removed Leaving flat topped teeth. The
backs of the teeth (not the locking face) must thew have a
small amount of wmaterial removed to veturn the original
flne tip and to malke cevtain there is still enough
clearance for the pallet to swing and enter behind the
tooth whew the opposite pallet is unlocking from a tooth.



After topping wheel material must be removed
from the back of a tooth to maintain sharp point
of tooth and clearance for pallet to enter space
between teeth as shown.




Shallow Escapement Locking Depth:

The engagement of the verge with the escape wheel is
eritical. This locking depth must be adjusted to allow for
maximum power transfer to the penoulum. Too shallow o
depth results b too short of an lmpulse period between the
pallet andl escape wheel tooth which equates to Limited
power transfer. This can cause a clock to stop rumning
even when the vest of the mechanism is in excellent
condition. If theve s plenty of power to the escape wheel
thew the verge depth Ls suspect.

If the clock Ls running exceptionally fast the escape wheel
could be runmning away or “tripplng”. This occurs when
the locking depth of the verge s not quite deep enough to
engage and stop every tooth that comes along anad will
bownce along the top of a tooth or sometimes several teeth
before flnally catching and locking one. This can
quickly dull the shavp tips of the escape wheel teeth.



Matnspring Cotehing ang SLppLng:

A spring driven clock devives all of its power from the
mainspring. The matnspring must be tn good condition
with no burrs, rust or kinks and must be clean and
properly Lubricated if it Ls expected to deliver its full

power to the works. The cotls must be able to slide freely

with no obstruction as it slowly wawinds. If its surface

has any burrs or scratches it wmay cateh

or bind bn places causing uneven power tramster to the train.

A sticky matnspring can usually be detected by
listening to the clock. If the colls cannot slide smoothly
along the surfaces of one another they will tend to stick
together for awhile until finally slipping. This slipping is
often Lowd enough to be heavo from across a room and
when You hear Lt You WLLL kinow what Lt Ls. The sticking
together of the coils causes uneven power distribution and
will reveal teself tn fluctunting ticle amplitude.

It You notice that the clock has a soft tick and then
becomes noticenbly lowder thew soft again and does not
follow any predictable pattern thew theve is a good



chawnce the mainspring needs some attention. The are of
the pendulum may also vary if the spring sticks
together for Long periods of time and thew suddenly
slips. Of course there ave other situations that can cause
stmilar symptoms such as bent pivots or bemt wheel
teeth but these symptoms will usually repent
themselves tn a regular pattern.

When winding a matnspring for the first time after it
has beew cleaned and grensed it's very bmportant to wind
Lt {uttg, et it back down and thew wind Lt {LALL@ again. £
Using a mainspring winder oo this in the winder several
tlmes and thew Lnspect the spring to see that the grease
has spread evenly over the entive spring. This tncludes the
most Luner coils where weost of the pressure Ls exerted.

Multiple windings help to distribute the grense evenly
along the springs width and Length. Failing to do this
will often cause uneven power distribution throughout

the duration of the flrst few windings.

This makes it abmost Lmpossible to corvectly time out any
clock or wateh during tts flrst winding.

So... after appLgmg orease reyvembey to {MLL@ wind,
wnawind then wind again. AatuaLLg, dolng this several



thmes will help to tnsure that the entive spring has been
properly Lubricated. Also, if a spring s defective and
destined to break it will usually happen within the first
few windings. Far better to have it break in the
maLnspring winder thaw tn the clock.

Lmproper Malnspring Replacement:

As mentloned eavlier n this gulde improper

maLnspring replacement ts something you will encounter
periodically in clock and wateh vepair. Often o
clockmaleer does not possess or cannot Locate an exact
replacement spring for a timeplece, substituting the
origlnal spring for one with the nearest dimensions
possible. If cevtain precautions are not considered this
may result bn diffieult to diagnose problems. If o
MOALNSPring LS chosen that Ls too wide Lt will press
against the bottom and cap of the barvel which will vesult
n jamming the mainspring and can obstrucet the siooth
slipplng motion necessary for a spring to function
corvectly. If the barvel cap is not seated {lat bn its barrel
seat thew too wide a spring Ls suspect.



Often, tolerances ave so close bn watches and clocks that
You will see serateh or wear mariks scraped on the outsioe
of a protruding cop by a close running center wheel,
center wheel bridge, barvel bridge or plate. 1t's necessary
to mentlon here that these same symptoms can oceur
from a spring that has been ncorvectly wound linto a
barreel by hand vather than with a mainspring winder. 1f
not downe properly Lt can distort the spring tnto a conteal
shape. You can check this by laying the spring on a flat
surface. If it doesn't Lay flat but instead assumes a cone
shape then when tnstalled bn the barvel it will exert some
pressuve on the bottown anol cap of the barrel dissipating
some of its energy n the wrong direction.

MOLNSPrLNG Grease

You probably noticed that we use very tnexpensive
manspring greases and clock otls tn the beginners clock
repatr Video courses. These courses are intended to teach
the beginner practical theory and vepalr techniques
through the video and animation medium without
distracting the student with details about the numerous
types of olls and cleaning solutions avatlable to the
clockmaker. believe this information can is better
addressed through text.



In some tnstances Your cholee of grease and oil Ls very
Lmportant. We will discuss the different oils available in
a moment but for now a bit about mainspring

Lubriecants.

There are some great mainspring lubricants available on
the wmarket. One good one Ls “Keystone Malnspring
Lubricant” which can be purchased at this time at Mile
HL Clock Supplies which is Listed tn the reference



sectlon at the end of this guide. [ personally Like
something more fluld than a heavy grease when
applying to the most common sized mainsprings. Many
cloclkwmaleers, as well as V\%S@L{, use a 90 welght EP (EP
stands for Extreme Pressure) oll which can be purchased
at any auto parts store. Others use synthetics such as
‘Slick 50" ete. The 90 welght ol Ls thin enough to be
applied with a brush yet thick enough to allow for a
smooth, evew slipplng of the spring colls. | use the
Keystone Lubricant for heavier mainsprings Like those
found in fusee clocks. The 90 welght oil also works well
n the plate holes where the mainspring arbors, great wheel
pivots and other heavy load bearing pivots vevolve a full
360 degrees.

About OLls

Hovologieal oils ave different than wost other oils. Olls
used tn cloclkes and watches have been speoi{icattgj
formulated to stay where they are applied. Unlike other
oils like A1 and automotive oils which are made to flow
and disperse along surface aveas, clock and watch oils
must stay tn a plates oll sink even whewn the plate is
vertieal or placed upsioe down. Olls Like AL will tend to



flow out of the sink onto the plate drawing nearly all
but a tiny film of oil out with it. This thin film
quickly drys out Leaving the clock pivots dry.

| Learned how Lmportant aw oils quality can be for watches
and clocks back in the early 1970s. Prior to this pertod
horological oils were derived from whales and porpoise jaws.
The natweal oiliness and viscosity of this oil has been
Rnown and used for centuries tn the clock and wateh
industry. During the 1970s these oils were justifiably
bonned due to environmental concerns.

The replacement olls that flrst emerged on the market
were fav inferior to these oils and to the oils available
today. | would sometimes receive clocks back within just a
few weeks that hao stopped running as a result of dry
pivot holes and surfaces. Better synthetic oils soon hit the
market making the repatrmans Life a Lot easier and they
have contlnued to Liuprove over the years, although they
still can wot mateh the whale and porpoise oils used tn the
past.

This was a valuable lessow. Those of us practicing wateh
and clock vepatr Learned how a variation tn the quality
of otl could make such a huge difference tn o



thmepleces performance. Using the corvect oil is
EXTREMELY IMPORTANT. These days, even the
cheaper clock otls worke pretty well, but there Ls a
difference between cheap oll and more expensive,
quality otls.

In somee bnstances usbing the corvect oil for a given
sttuation Ls eritical. (n the 1980, tn an attempt to veduce
production costs many clock movement manufacturers
began producing movements using softer, less expensive,
far easier to machine and produce steels for arbors and
plvots and thew chrome plating the steel parts to make the
surfaces sumoother and harder. Names such as Hermle and
Kienbnger as well as cuckoo clock manufacturers Like
Reaula use this technique. The standard clock olls oo not
work well with these plvots. The best oil | know of that was
formulated for this type of movement is Btsyntha £59
clocke oil. It Ls a bit pricy but is absolutely necessary for
these clocks. Once the pivots tn these clocks begin to show
pitting and flaking of the chrome plating it will be
necessary to veplace the arbor and wheel or preferably the
entive movenent. These movements can be purchased from
several suppliers heve tn the LS. L highly recommend
Butterworthsclockes (see oi”wector@ at



the end of this guide). Mark Butterworth not only has
the greatest selection of new movements around but s an
authority on Hermle and other modern wmovements and
very generously parts with his knowledge.

whewn the plating begins to deterlorate the pivot will begin
cutting into the brass plate holes quickly wearing them
out. Polishing these pivots will remove the plating,
revealing the soft steel beneath. Havd, polished steels run
smoothly tn brass holes but soft steel will tend to grab at
the brass which will vesult tn a sluggish gear tratn. (n
fatrness to the customer and to Yourself it Ls best to
replace the movement. Btsynthin €59 will help tnsure
Longevity and smooth running of the plvot and hence, the
clock. | use LaPerle oil for most American, French,
German ete. clocks of average size and Mobius otls for
Lavoer English tall cases, fusees ete.

RESOUVCES:

Clocie Sm,spLg Houses




Timesavers (tools, parts anol supplies)_
BOX 12F00

Scottsdale, AZ

LE26F LOO-

552-1520 480~

482-2711

ntp//www Hmesavers.com

S. Laropse nce. (tools, parts and supplies)
3223 Y0 me@viue St

qreensboro, NC 27405

COR-FE-FEF3

226-621-1926

nttp://www.slavose.com

Noviero Clocke qu:pLLes (tools, parts anol supplies)_
2209 NW MLl Pond =adl.

Portlang, OR 97229

LO0-566-F576

nttp: /S www.norikrp.comm

Ewpire Clock (tools, parts and g@}stles)
1295 Rice Street
St. Paul, MN 55117




LOO-B332-84 63
651-48F-2885
Mttp://www.emplrecLocVe.com

Merritts Antigques tne. (tools, parts anol supplies)_
1260 Weavertown Road

P.O. BOX 2FF

Douglasville, PA 19518-02FF &10-689-

9541 http//www.merdtts.com

Mile Hi Clocke Supplies (Manufacturer of Keystone Tools
and Matnspring Lubricants)

EFF-906-1200 Order Line

303-469-1220 Assistance
nttp://menbers.aol.com/milehiclelr

ButterworthsclockRs (supplier of Hermle, Urgos, Kinlnger

Herr cuckoo ete. movements)

5300 59, Ave. West

Muscatine, 1A 52761
5632-263-6759
http.//www . buttersworthelockes.com



http://www.merritts.com/

Hovolooteal Tools

Shervline Products (ne. (Lathes, mills and accessories)
3235 Executive Ridge

vista, CA 92081-852F

LOO-541-0735

FOO-FR2F-5L5F

Mttp://www.shertlwe.com

P.P. Thornton LTD (clock wheel cutters)
The old Bakehouse

Upper TYsoe

warwliclkshire

CV325 OTR United Kingdom

TimeTrax (clock timing machines)
cown be purchased at http://www.merritts.com Makers
of TimeTraxhttp:// www.adamsbrowwn.com

Microset (clock timing machines)
RO5-687-5116 htkp//www bmumdord.com.



http://www.merritts.com/

Hovolooleal Assoclations and Forumis

National Association of Wateh and Clock Collectors
(NAWCE)

514 Poplar St.

columlbia, PA 17512

F1F-6L4-8261

http://www.nawee.org)

Awmeriean WwWateh-Cloclemalkeers nstitute (AWCIH)
F01 Enterprise Dr.

Harrison, OH 45020-196

513-267-9800

nttp://www.aweL.com,

British Horologleal nstitute (BHI)

Upton Hall, Upton
Newark, Notts, UK NO23 5TE
(01636)213795

Mttp://www.bhﬁ.co.ulf%

Horolooeal Boolke Sellervs

Arlington Books



Mttp://www.aVLLwatowbooV@g.com

US BookRS
Mttp://www.usbool@s.com

Recommended Books

The Clocke R@palr Flrst Reader.... P.E. Balcomb
The Clocke R@pa’w Primeer.... P.E. Balcomb

The Top 200 Trade Secrets of a Master Clockmalker....
.M. Huckabee

Clock Repailr Basies.... Steven Conover
Clock Repailr Skills.... Steven Conover
Chime Clock Repalr.... Steven Conover
Clock Repatr Tips.... B.C. Tipton

Practical Clock Repatring.... Donald DeCarle

Clock Destgn § Construction.... Laurie Penaman






