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PREFACE 

The 11rolile111 of 1catl'h repair 1s pennanently with us, and it is of extreme im· 
1wrta11ce in 1·0111111erce to bach up .mccessfu! sales. 

It is well lwow11 that during the last few years the Swiss watch industry has made 
a considerable effort to facilitate repair worlr. To achieve this, very considerable fi· 
nancial sacrifices hal'e been 111ade .rn as to render available to all retailers throughout 
the world a .rnp11ly of the most important repair material. 

One might th erefore thinh that it was unnecessary to require such <L thorough 
tPch11ical lrnowledge in th e repairer. When a component becomes defective one might 
thinlc that it was sufficient to replace it with a n ew one, simply talcen from the repai· 
rer\ stoclr ; in practice, howel'er , it is by no m eans so simple. L et us make a comparison; 
the <111to111ohile industry has a serl'ice of replacement parts which is really most excellently 
organized ; nel'erthele.~s, all car owners !mow from bitter experience that repairs en­
trusted to a garage are liahle to be 1111.rntisfactory, unless the mechanic on the job is 
able and 1mi11stalting. 

As in thl" case of the electrical w1d rnecfrnnical parts of a motor car, the m echa­
nism of a u1atch is 11111st complicat r>d and delicate; all its functions must be thoroughly 
wulerstood if 011 <' is properly to effect th e re pairs and corrections required. 

A n11111her of boo/1s hal'e been puhlished on watch repair work ; however , only 
tho .~e who hare for many years themselves practised watch repair can speali authoritive­
ly on this .mhject. M. ll. }endritzlri is in this category; he is the son of a watch-
111.alrer, a11d 1w1s born in 1907 -- h e gained his master watchmaher's certi./icate with 
speciHI 111e11 tion. H e practised watch repair in Germany and Switzerland, and at the 
pres<'nt day he is an instructor in a School of Horology. 

H e is the author of a number of technical worlrs, and this particular volume is 
the 011tco111e of thirty years ex 1wrie11ce. His name is well-known to readers of the 
" Journal Suisse 1/"llorlogerie » , in n:hich he has written articles on repair work over a 
1111111ber of years ; these hare been greatly appreciated. 

We all 1·011sider the clarit y and accuracy of M. }endritzlci' s explanation to be of 
great 1·11lue, wul tlw author can lwep his written d escriptions reasonably short withoill 
losing their se11.w', 0111ing to th e excellent illustrations prepared with much care. H e 
leads the reader through the correction of each particular defect with the aid of sim-
11/ified slretches. 

This worh has a furth er merit, which will undoubtedly appreciated; it is modern 
and comprehensil'e. Ter111inology, small too!s, and standard U'orlrshop equipment are 
dealt with; this i.~ followed by a series of chapters d ealing with all parts of the watch, 
<'nding with final reassemhly and adjustment. 

We do not need to wish .mccess to the « Swiss Watch R epairer's Manual " ; this is 
already as.rnred, as all repairers co11ld study it to their advantage. It is written by a 
H'Pll-instructed author, who lmmvs at first hand all the difficulties likely to be encoun· 
tered i11 his trade. 

M. }endritzhi hH.~ cornpletcd a useful worlc, and we extend our best wishes to him 
and to his publish er , who disco1 ·e red and appreciated that the author was the right man 
for th e job. 

G. A. Berner 
FORMER DIHECTOR OF THE SCHOOL OF HOROLOGY 

IN BIENN~: 
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CHAPTER III 

THE STANDARD EQUIPMENT OF A WATCH REPAIR WORKSHOP* 

In the last chapter we dealt with th e tools 
which go with each workman when he moves 
from place ; they are his own property. How­
t>ver, they would not suffice for the running 
of a repair workshop. 

For this r eason, the owner of a r epair bu­
siness mnst make available certain tools to his 
workmen. The r eason for this may be their size 
and weight, their high price, or perhaps the 
fact that they arc only required occasionally. 
Other tools wear out anti should for this reason 
be supplied to the individual workman by the 
firm. 

Apart from tools, a number of other items 
are reqnired which one might refer to as 
worlrshop stoclr. For example, cleaning fluids, 
and all the odds and ends which are necessary 
in this work. A third group consists of repair 
mate rial. It is a well-known fact that in the 
long run certain pa rts of a wa tch wear out or 
break accidentally. A number of these parts arc 
common to all makes of watches and may h e 
considered as basic elements of the s tock. On 
the other hand, there is a l{ltantity of sp e cializ­
ed items which arc destined for use only in 
particnlar calibers and which would h e too ex­
pensive to produce b y h and. In this connection 
cr edit should be given to The Watchmakers of 
Switzerland (Ebauches S. A. and F. H .), who 
have compiled a catalogue of r epair parts. 
These catalogues are exceedingly helpful when 
ordering particular items or assortments for 
s tock. 

Th e workshop's s tandarrl equipment can the-
r efore h e broken down into three groups : 

a) Tools belonging to the shop 
h) W'orlrshop stoclr 
c) Repair material. 

The amount of equipment n~1[11ired in each 
of the above-mentioned groups naturally d e­
pends on the capital available. Nevertheless, 
even if the funds at 011r disposal are limitless 
it is of the utmost importance to equip the shop 
systematically in orde r to avoid wast e . We have 
compiled three lis ts, based on our experience, 
corresponding to the three groups mentioned 
above and have shown in h eavy type those 
items which appear to he indispensable. The 
items shown in normal typ e are not absolutely 

*Extract from the supple ment of the Swiss F e de ra­
t ion of Watch Manufacture r s, Journal S u isse d 'Hor lo­
gerie e t cle Bijouterie . 

indisp en sable, since there are sometimes dodges 
by which one can overcome repair problems 
without having r ecourse to them ; however , 
they should nevertheless be available in a well­
equippcd workshop. 

A. THE GENERAL INSTALLATION 

Each workman sh ould have a bench 90 centi­
mete rs high with a s olid top and a number of 
drawer s. If a number of hench positions are 
envisaged next to a window, a common con­
tinuous bench top can be used, mounted on 
iron I cgs or, b etter s till , on masonry pillars. 
The drawer s can b e located underneath or may 
he a ttach~d to the underside of the bench top. 
The latter arrangement leaves the floor clear, 
which is desirabl e in case one has to hunt for a 
lost part. 

The stool should he comfortable, since the 
workman is seated throughout the da y. Spring­
back supports have proved successful. 

The upper surface of the bench should h e 
made of a material which is not liable to wear, 
and which should render superfluous the use of 
pieces of white paper. Its colour should b e such 
as to be restful to the eyes, perhaps a light 
green. 

Vices are frequently too large. A watchmaker 
neells one with jaws no larger than 45 milli­
m eters wide. T h ere should b e no grooving in 
the jaw faces if one is to b e able to hold deli­
cate components without marking them. 

The bench lamp should be r eadily adjustable 
for position. The r efl ector should b e donble­
walled s o thot the outer surface does not b e­
com e hot, leading to increased worker fatigue. 

To open watertight watch cases a universal 
case opener is r equired , and if satisfactory tools 
of this k ind are n ot used the case may h e 
damaged. One might later acquire equipment 
for checlcing the watertightness of watch cases. 

Watches frequently become magnetised, and 
befor e commen cing an y r epair job it is m ost 
des irable to demagnetise the watch as a matter 
of principle. A s mall compass is needed to 
ascertain that the watch is comple tely fr ee from 
magnetism. 

All watch repair shops should h e equipped 
with a friction jewelling tool. 

A stalcing tool which has now taken the place 
of the set of riveting punches h as become a 
high! y u seful and versatile tool. 
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The watchmalrer's lathe has losl a little of its 
importance in these days of interchangeable 
parts. However, it is still absolutely essential, 
particularly as face-plate and sliderest work 
can be carried out. 

The work may be done quicker if an electric 
motor is provided instead of the handwheel. 

A drilling machine is only called for if it is 
going to be used frequently , for example, in 
clock repair work where holes have to be clrill­
ecl to take bushings. 

A micrometer is essential ; any watchmaker 
knows that a difference of hundredth of a 
millime te r can have important consequen ces. 
All workmen do not own a microm eter, and 
therefore the workshop should have at least 
one. 

The rounding-up tool is not so fretp1cntl y 
used to-clay, and for this r eason one can <lo 
without it. However, in some cases it is most 
desirable to have this tool available ; otherwise 
one may h ave to carry out ,some highly difficult 
operation to get over a difficulty such as, for 
example, moving one of the hole centers. 

Oil stones are require·d for sharpening gra­
vers, dressing burnishers and for stoning up 
certains parts. India stones are used for rough­
ing, and Arkansas s tones for finishing. 

Dies and screw plates are available in a wide 
range of qualities and prices. 

For the heavier work, it is desirable to have 
a solid anvil and some shears. 

A spirit lamp is one of the basic item s of 
equipment, while a soldering iron and an elec­
tric hot plate can b e added later as the n e­
cessity arises. 

A movable lamp increases the workman's 
feeling of confidence. 

A glass cutting diamond is worth while ac­
quiring. 

Covered stands on which watch parts may b e 
placed after dismantling are essential, s ince 
frequently a r epair h as to he interrupted while 
one waits for material, or because it is firs t 
d esirable to dj.scuss the cost of the r epair with 
the owne r of the watch. 

The watch cleaning machine is indispen sabl e, 
and it is quite superfluous to enlarge upon its 
value. However , it is s till n ecessary to have a 
sizeable container of benzine, apart from the 
benzine dj.shes b elonging to the workmen. 

A case stalre is very useful but one can often 
dispense with it. 

Rose-cutters for bows and pliers for handling 
bows are not .so frequently needed to-day, but 
they sometime·s come in handy. 

A polishing spindle is most u seful, and the 
ease may b e buffed up to look like n ew, and 
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make it obvious to tht~ clit>nl that great care 
has hccn taken in tl11~ repair work. 

One cannot do without the unbrealwhle glass 
tool ; it may be either foot or hand-operated. 

The exact time, given b y a regulator clock 
(this looks more imposing than a chronometer!) 
is so important that one cannot imagine a watch 
repair shop without one. To-day, now that 
radio time signals are available, a good watch, 
always kept in one position, can temporaril y 
render the same service as a reg ulator or chro­
nomete r. 

A timing machine is mos t useful ; it cases the 
work to a great extent and improves its qua lity. 
Since it shows up all the d efects of the escape­
ment, it is therefore poss ibl e to adjust the 
watch well, anti thereby satisfy its owne r. 

A few special tools are indispensable for 
clock repair, for example: a hey for letting 
down clock spri ng8 (an assortment of these will 
be n ecessary) ; a clock mainspring winder ; a 
clock re-bushing tool. T est braclrets should be 
available to time clocks out of the ir cases, and 
thus save time over the final rating. 

Do not forget the ca.~e-opening tools! 

B. REPAIR MATERIAL 

If the winding s tem hol e is not properly scal­
ed , dirt will rapidly gain access to the move­
ment. One should also have an assortment of 
replacement joint washers. It is a daily occur­
rence to change a winding stem. The assembly 
of a s tem which is already prepared takes onl y 
a small fra c tion of the time needed by a clever 
workman to make a stem. An assortment of 
stems should be available, and this should be 
as comple te as possibl e, so as to cover all com­
mon calibers; the outlay will h e well r epaid. 

A stock of hows for pocke t watches is barely 
n ecessary, as pocket watches are now r e latively 
uncommon. Frequentl y the holes in the p endant 
are worn. To repair these, bushings are requir­
ed , though of co urse they can be m ad e in the 
shop. 

In m an y countries cylinders are sca rcely re­
quired, since the sa le and r epair of cylinrln 
watches - which are poor p e rformers - - has 
p r ac tically ceased. Every r epa ir-man should 
d ecide for himself whether he n eeds an assort­
m ent of cylinders. 

Silve r steel rod and wire and brass rod and 
wire of various sizes are absolutely indis p ens­
able. 

Friction jewels a r c among the most important 
item s of repair material. Flat and convex ba­
lance jewels and end-stones should be ava ilable 
in a wide variety of s izes, and in la r ge numbers. 

Defective spring bars can cause the loss of a 
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CHAPTER VII 

THE MOTION WORK 

The motion work is located in the underside of the pillar plate between the movement 
and the ·dial, its function being to provide a 12-1 reduction between the minute and hour 
hands. The most important point in the motion work is the fit of the cannon pinion, which has 
to drive the motion work and allow of the watch being set to time ; it should therefore be mount­
ed with suffici·ent friction to overcome any resistance in the motion work wheels. If it is too 
loosely fitted ·shocks may cause the hands to move and thus give the impression that the watch 
is keeping a bad rate. It is basically desirable that the motion work should be constructed in 
such a manner that if the hands of the watch are turned backwards there is s till sufficient force 
left in the going train to drive the balance, ·even when the watch is nearly run down. 

The most common type of cannon pinion in use today is the spring cannon pinion ; it is 
mounted on an extension of the ·centre pinion and revolves, therefore, on the s ame axis. The 
minute hand ·should revolve truly flat relative to the dial ; the correct functioning of the hour 
hand is also dependent on the correct location of the cannon pinion. The friction fit comes 
from the thinned part of the cannon pinion, and the hour wheel rests on two cylindrical lands. 
Two indentations in the thinned part of the pinion assure that there is spring friction between 
the extension of the centre pinion and the cannon pinion ; in other words, these indentations 
prevent the cannon pinion from turning loosely on its arbor. At any point in the motion work 
where friction occurs a little oil should be applied. 

The cannon pinion could easily become displaced along a cylindrical arbor or even a 
tapered ·one. This movement may be prevented by machining a groove in the centre pinion stem 
into which the indentations in the cannon pinion locate. 

A straightforward rounded groove has the disadvantage that its position has needs to be 
rigorously .defined relative to the indentations. 

The groove may with advantage have a tapered form as shown in Fig. ] . 

I The indentations should come towards the 
upper part of the taper so that they tend to 
force the cannon pinion downwards and keep 
it against the shoulder. 

2 The r emoval of the cannon pinion is carri­
ed out using a pair of nippers supported against 
a solid part of the movement. If the cannon 
pinion is long there is a danger of breaking 
the centre pinion stem, •since the nippers will 
describe too large an arc. The r emedy for this 
is to use a small piece of woo·d to raise the 
point at which the nippers press against the 
movement. Care must be taken to see that there 
is no burr where the hour wheel rests. 

3 To remove the cannon pinion without any 
risk, it may be gripped in a pin vice. On gently 
turning and pulling the cannon pinion in the 
direction of its arbor it will b e r emoved without 
any risk of bending the latter or of the forma-
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tion of any burrs. The plate may be held be­
tween two fingers while with a third the centre 
wheel is prevented from turning and thus fol­
lowing the movement of the pin vice. 

4 A slipping cannon pinion often occurs due 
to bad positioning of the indentations, which 
then act on the lower part of the cone. They 
may be further spread but will grip the less. 
This defect may be corrected by making new 
indentations ; it does not suffice merely to close 
in the original ones, since when the cannon 
pinion is put back into place they would be 
largely opened out and would lose a good deal 
of their gripping power. 

5 A cause of irregular gripping of the can­
non pinion is illustrated in Fig. 5. On the left 
the wall of the thinned part is too short and 
too thick. The indentations are difficult to 
make and will not be very springy. This state 
of affairs may be remedied by turning away 
part of the cannon pinion wall as shown in 
Fig. 5 on the right. 

6 Indentation of the cannon pinion is a deli­
cate operation and on it depends its elasticity 
and its proper location on the centre pinion 
stem ; the indentations should act on the upper 
third of the cone. A pair of cutting nippers may 
be used to form them, a tapered steel wire 
being inserted in the hole in the cannon pinion 
to stop the pliers going right through. In order 
to avoid all risk, a special tool marketed by 
Messrs. Bergeon may be used. In this tool a 
stop screw allows the positioning of the in­
dentations to be determined to suit the centre 
pinion stem. If in place of the centre pinion 
stem we put the cannon pinion, the correct lo­
cation of the indentations will be assured ; an 
adjustable stop on the upper punch prevents 
excessive indentation. For that matter, a steel 
wire might be used as before. 

To mount the cannon pinion, a riveting punch, 
not of the flat variety, should be used, with a 
hole large enough to allow the face of the 
punch to press against the teeth of the pinion. 
A small burr may be thrown up at the point 
where the hand is fitted and it goes without say­
ing that this must be removed. 

It is often said that the motion work should 
be .run dry, and that it is thought that oi:l is 
undesirable as it might be conducive to slipping. 
However, without oil the cannon pinion might 
bind on to its arbor and be almost impossible 
to remove. It is also necessary to oil the centre 
pinion stem slightly before the cannon pinion 
is put on. 

® 

7 In the case of a hollow centre pm1on, the 
centre pin should fit all along its length if it is 
to turn concentrically. While the centre pin 
turns friction tight in the centre pinion it 
should be solid with the cannon pinion. If the 
cannon pinion doest not hold tightly enough it 
may happen that when setting hands only the 
hour hand moves, because the cannon pinion 
does not revolve the centre pin carrying the 
minute hand. These two important fits render 
it difficult to replace a centre pin. The pin must 
be carefully lapped down and the fit constant­
ly checked. Finally, the lapping material must 
be carefully removed and a little oil applied. 
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8 A repairer does not change a loose centre 
pin unless he is driven to. It may be held in a 
pin vice and a small hollow filed in it at a point 
which will lie in the middle of the centre 
pinion ; this will increase the springiness of the 
centre pin. Often during filing the centre pin 
will be come Lent, since the head is larger than 
the body. If it has not become bent it should 
be given a tap in the hollow which has been 
filed, the pin being held on a soft block on 
the bench. The centre pin, which is now slight­
ly Lent, will hold in the hollow centre pinion. 
This procedure, which is rather barbarous, can 
only be carried out if the centre pin is a fairly 
good fit. An unduly thin centre pin is liable 
to become excessively bent with the least tap, 
and must be changed. 

To drive out a centre pin a clean blow is 
necessary if the end is not to be burred ; this 
can obviously be done only if the centre pinion 
holes are not jewelled. If they are jewelled 
it is first necessary to remove the centre wheel 
bridge. It is advisable to dismantle the move­
ment until there is only the pillar plate with 
the centre wheel and pinion, along with the 
centre pin and cannon pinion left on it. In this 
state it is possible to drive out the centre pin 
without risk. When the bridge is supported on 
the staking tool it may happen, if too sharp a 
blow has been given, that the upper pivot be­
comes bent and binds in its hole. 

9 In old watches of good quality a develop­
ment of the centre pin is sometimes found. 
While the latter passes through the cannon 
pinion to take the minute hand in some old 
fashioned designs, in better designs the hand 
is mounted on the cannon pinion and the pin 
finishes flush with the end of the pinion. In 
this case it is evidently not possible to drive 
the pin out with a direct hammer blow ; a 
punch must be used. 

10 In cheap grade watches with a hollow cen­
tre pinion the accurate fitting of the centre 
pin in the hollow pinion is avoided by the use 
of a springy washer beneath the cannon pinion. 
(Hare-brained apprentices sometimes put the 
washer on the wrong way round, thus comple­
tely preventing it from doing anything useful !) 

In all cases the head of the centre pin should 
b e s maller than the upper pivot of the centre 
pinion. If this is not the case, when it is neces­
sary to change the mainspring of a three-quar­
ter plate watch it is impossible to remove the 
upper plate because the h ead of the pin will 
not pass through the upper centre wheel hole. 
The h ead of the pin, which may be flat or 

.38 

Fig. 6a. Special cannon pmwn punch allowing the work 
to be carried out without difficulty. 
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rounJeJ, should be polished ; when the cannon 
pmwn is being tlriven into position the head 
of the pin should be supported on a brass 
stump. 

The lower pivot of the centre wheel should 
pass far enough through the pillar plate to 
ensm·e that the cannon pinion does not rub 
when it is driven right home. Before the lever 
is put into position the wheel train should be 
allowed to run gently with the motion work 
in place ; in this way m yst erious causes of stop­
pages may sometimes be discovered, which dis­
appear with the least shock. 

11 The minute wheel, which is driven by the 
cannon pinion, should be absolutely free and 
should offer an absolute minimum of r esistance 
to turning. As in the case of the other motion 
work parts, except for the friction gripping 
surfaces, it should not b e oiled. The oil woul(I 
spread and if it is viscous it would cause sticki­
n ess and loss of power. The bridge above the 
minute wheel should be free from burrs so 
that its teeth do not get caught up. 

The stud should pass right through the 
minute pinion and ext end above it. It is pos­
sible to check with a straight edge whether the 
pinion extends b eyond the surface of the plate 
or not. In any case, it is desirable that the 
s tud should p ass through the pinion, so that 
if the dial touches at this point the pinion will 
remain free. 

12 If the stud is too short the dial might foul 
the pinion and stop the watch. If the stud is 
simply driven into pos1t10n it is easy to drive 
it out further from the plate. 

13 Sometimes the fit of the p1mon on the 
stud is too tight. In thi s case the stud is too 
big. An adjustable cutter of the type sold by 
Bergeon may be used to reduce brass studs 
without driving them out of the plate or setting 
the whole assembly up in the lath e . 

14 The shortening of the minute pinion can 
b e carried out by holding it on a brass arbor 
h eld in the screw head polishing tool. The face 
of the pinion may first b e reduced with an iron 
lap and then with one made of some composi­
tion, just as if one were polishing the head of 
a screw. 

15 In watches of ordinary quality it suffices 
t o place the pinion on a pointed punch h eld 
in the vice. Thus supported at the centre the 
pinion will locate itself correctl y relative to 
the oilstone slip or lap. Burrs are nowhere 
more serious than in the m otion work, as the 

® 

Fig. 13a. R e duction of the minute wheel s tud. The a d­
justable cutter rend ers it unnecessa r y to r emove the 

stud and turn it down in the lath e . 
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