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aul Gerber really was not in

an enviable situation when

he accepted Lord Arran's
challenge to develop the world's
most complicated wristwatch. Sure,
much reputation was to be gained
and, of course, to work on such an
exceptional movement represents a
watchmaker's dream, but there were
three challenges that really made
his life much harder:
B There were no construction plans
to start with.
B There was no space in the case to
accommodate the requested com-
plications.
> He had o work with a “piece
unique,” meaning he could not af-
ford any mistakes.

This chaprer will shed some

light onto the way Paul Gerber
dealt with these three obstacles.

No Plans
You are a lucky watchmaker if your
task is to modify a well-documented
movement: Take the technical data
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sheet, feed your CAD program with
the data and develop your mecha-
nism on the computer. Mot necessar-
ily easy, but a job that can be done.
In this case, however, Gerber was
confronted with a 100-year-old
movement. Even a common watch
was not serially produced after a strice
specification table, and especially not
such a complicated and rare piece.
The task Paul Gerber had before him
required CAD, so the only way out

of this dilemma was to measure the
comerstones of the movement.
Basically, you fix your move-
ment on a precisely movable table
and decide which point of your
movement should serve as a refer-
ence point, preferably a pivor. All
further points will be measured for
their relative position to the refer-
ence point via a microscope and
micrometric indicators. This is
done with an old but highly precise
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The old but highly precise maching
used for measuring the mowvement

machine, the use of which is very
rime-consuming.

The movement is then ad-
vanced to the first point you want
to know the position of by operat-
ing the X- and Y-axis knobs. You
center it carefully with help of the
microscope, and the exact position
relative to the reference point can
now be read on the X- and Y-axis
scales. You continue like this until
vou have all points measured. The
accuracy of the final diagram is de-
pendent on, in addition to the
slight inaccuracies inherent in the
machine itself, how precisely you
set the reference point and how
carefully you centered all other
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Sketches of the different functional
units of the movement Paul Gerber
made using a CAD computer program.

points. Imagine what it means to
measure a complicated movement
like this Piguet movement.

Then, Paul Gerber made
sketches of the different functional
units of the movement by hand
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Paul Gerber emploved micdarn CNC
tooling machines to obtain the desired
pracision for the pans.

and later also by CAD compurer
program. Mot only the mechanics
but also the aesthetics like the in-
scriptions and engravings were ren-
dered using twenty first—century
cOomputers.

Finally, modern machining
tools could be applied o the move-
ment. It is understandable that Ger-
ber went to these extreme measures
for a unique and historically signif-
icant movement. You absolurely
want to test and modify the addi-
rional levers, wheels and gears be-
fore beginning to put your hands on
the unrecoverable mechanism.

Paul Gerber also employed
modern CNC tooling machines to
get the desired precision for the
parts. After cutting them out, the
parts were tested and, after the mas-
ter's approval and fine finishing,
found their place in the movement.

No Space
After the first modifications were
completed by Franck Muller, the
owner, Lord Arran, was in the
possession of a beautiful, highly
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The movement inside the world's
maost complicated watch is an artistic
and precise arrangement of gears
and levers.

complicated watch with an elegant
and classy case and dial, both of
which were finely handerafted af-
ter his own wishes. On top of the
already difficult work, Paul Gerber
also had ro keep the dimensions of
the watch and place the indica-
rions to be added in a way that the
existing dial could be used.

Some most unusual solutions
were found to meet these demands,
The jumping minute counter was
placed concentrically with the
small seconds hand art the 6 o'clock
position. The power reserve mech-
anisms found their way onto the
back of the movement.

The jumping minute-counter
mechanism is not only implement-
ed as a small mechanical delicacy
{being more sophisticated and diffi-
cult to manufacture than the com-
Mon  semi-instantanecus minute
EDUI’IEE'.':':. but also as a measure to
place a chronograph into a move-
ment where there is no space re-
served for it. It is in some ways eas-
ier to transport mechanical energy
via tiny levers than with a series of
wheels: smaller parts can be made,
less space is occupied and, in the
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end, less friction is produced as well.

The thinness of the clockwork
also dicrated the flar split-seconds
contrel mechanism. The column
wheel for the split-seconds is more
an octagonal rim wheel than a clas-
sic column wheel, an extremely
clever and aesthetic construction!

No Mistakes
If you make a mistake when modi-
fying such a movement, it is gone
for good; this puts a tremendous
weight on the watchmaker. Paul
Gerber was well aware of this re-
sponsibility and took every effort
possible to ensure that the new
mechanisms would only be added

Top: Chronograph with dummy bridges
and plates; above, completed watch
next to a dummy plate

Column wheels {top) and levers (above)
were tested and discarded if they didn't
meet Gerber's precise specs.

to the movement after thorough
testing and evaluation. He counted
not only on his experience, his
calm and serene hands and his
CAD drawing, bur he also did
something that we know from the
automorive industry: modeling and
prototyping. He built whole (non-
working) movement plates from
scratch o test the chronosgraph
mechanism before modifving the
movement (which was the first step
that could not be reversed),

Many corrections and im-
provements turned out to be neces-
sary after these preliminary tests.
Levers turned out to be too weak or
not smooth enough in operation,
Cne modification caused another,
and after several rounds of further
perfecting the components, the fi-
nal design was achieved. Almost
every part, especially the chrono-
graph, went through this procedure.
With all these rejected parts, one
could entertain the thought of mak-
ing a completely new warch. After
Faul Gerber finished shaping the
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steel parts, he hardened and tem-
pered them with hear.

Finally, Gerber began with the
most responsible part of his job:
milling cut the holes from the main-
plate. Confronted with the fact that
any mistake would destroy this
beauriful movement, he had ro pro-
ceed with a century of human imag-
ination pressing on his shoulders.
With the help of his innate modesry
and well-learned reverence for the
past, Gerber had no problem man-
aging this.

For the very last steps, Gerber
applied rthe final finishing touches.
A very sensible work, since the sur-
face integrity of all parts should fit

From top: The irreplaceable mainplate;
after shaping the steel parts, Paul
Gerber hardenad and tempered them
using heat; as part of the fine finishing
procedure, perlage is applied.

to the original movement: Levers
were polished and grained, plares
perlaged and chamfered, wheels
skeletonized and the spokes
anglaged. As a distinet aesthetic fi-
nesse, the heart discs of the chrono-
graph resetting mechanism were
skeletonized.

With the watch nearly com-
plete, new hands had to be made.
Afrer initial drawing on the CAD
program, Gerber sawed and filed
them from steel, followed by a hard-
ening and heat-bluing treatment.
Last bur not least, all three artists
found their names engraved on the
movement and on the caseback:
Louis-Elysée Piguet, LeBrassus;
Franck Muller, Geneva; Paul
Gerber, Zurich.

Contemplating these chal-
lenges, one comes to the conclusion
that only a modest, calm, dedicated
and exceptionally skilled artist like
Paul Gerber could master this work.
My eves are still blinded, and all my
efforts and time spent trying to find
a fly in the ointment are foolish, a
product of neurotic overassessment,
and I stand calm, devout and subli-
mated in front of a masterpiece that
speaks for itself. The aesthetics of
the construction, a pure butr com-
plicated form-follows-function ap-
proach, proves the old thesis: beau-
ty comes from inside.

Therefore, I ask you to follow
us to the next chapter (December),
to journey into the mechanical
marvels inside the movement. -

John Davis has been studying horol-
ogy since 1997 . He writes articles for
ThePuristS.com, where he moderates
the WatchRap discussion forum.
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INTERVIEW WITH MASTER WATGHMAKER

PAUL GERBER

AFTER ALL WE HAVE READ about
master watchmaker Paul Gerber,
we'd now like to hear directly from
him about this masterpiece, which
set his life’s pace for eleven years.
The interview was conducted in
German in Mr. Gerber's atelier in
Zurich, Switzerland on March 1,
2003, by Magnus Basse, who lives in
Zurich. Bosse is currently finishing
his Ph.D. thesis in molecular biology
at the University of Zurich. He runs
his own warch site, Omatus-Mundi
[Latin for beautiful harmony] and
moderares the official Blancpain
watch forum since April 2003. He is
a frequent contributor to the watch-
discussion forums The Purists.com
and TimeZone.com.

Magnus Bosse: Mr. Gerber, how do you
feel ofter completing the world’s most
complicated wrisiwatch?

Poul Gerber: Well, first of all, I'm
happy that this is finally over. It
rook several years, and | feel like
having a holiday now!

What would you consider the greatest
chllenge during the construction of this
uniique piece? The tourbillon, which wos
your first one, or the rotiropante?

The implementation of the tourhil-
lon since it cost me quite an effort
to work with the milling cutter on
this watch. It was the first non-re-

190

versible engagement in an already
superh movement. [ was very de-
lighted that this worked our well.
Then, the chronograph, which
came from Lord Arran. This was
where | fooled myself: 1 thought it
was much easier to do, but I never be-
fore made a chronograph. In contrast
to the tourbillon, which could be
made as a whole block and then
could be placed in the movement,
the chronograph had to be designed
around the movement with only very
few points to fix wheels, levers and
gears. So the chronograph itself was-
n't difficulr, but the special situation
thar forced me sometimes to split a
lever into two because 1 had ro bypass
other movement parts somehow.

The watch itself is not only the most com-
plicated wristwatch in the world, it is also
o “piece unique.” That meuns thot you
could not allow yourself any mistakes.

What technical resources did you use?
Yes, first | had to measure the move-
ment since there simply were no
plans. After thar, | made drawings by
hand and by CAD. But | wasn't
comfortable relying on that. There-
fore, | made a prototype plate with
the exact dimensions of the move-
ment. After the chronograph mech-
anism worked well there, | dared o
modify the Piguer movement and
transferred the chronograph.

Did you make all parts by hond or did
you use modern methods like CHC?

I'm a strong believer in the concept
“the more precise you start, the
more precise the product will be.”
Therefore | did all construction
work using CAD programs (1 do all
my constructions exclusively with
CAD now) and cut all parts with a
CHNC machine, to ensure the best
possible precision from the begin-
ning. But most of the work comes
afterward: adjusting, fitting and fi-
nessing. All that is a pleasure to
view: this needs much more work
than the basic cutting of parts.

The Piguet Minute Repeater/Sonnerie
movement, which is the basis for this
fimepiece, is now more than 100 years
old. Did you try to construct the
chronograph with respect for the
movement’s age?
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Afrer Lord Arran requested the chronograph, 1
checked to see if it would fit. | realized it would,
and then I tried to create a chronograph that re-
fleces the tradition of Louis-Elysée Piguet. The
complete movement should be one entity, but of
course, | cannot be sure that Mr. Piguet would
have made the chronograph the same way [ did
[he says with a smile]. He would have integrated
the chronograph from the start, 1 guess.

If you think chout the movement, would you call it a
EE|i1|EEE!E;Y new movemen!, on inlegrqfcd construction
or @ hase movement with edded modules?

Since | tried o integrate my complications, 1
would not call it a modular construction. Let me
classify it like this: the rourbillon is more inre-
grated into the movement; the chronograph has
more a modular characreristic. Please let me ex-
press here my deepest respect for the impressive
work Louis-Elysée Piguet demonstrated with his
MO EITREE,

With all these complications being odded much later
than the movement's construction, much more power
was required, How did you take care of this?

I was happy that the Piguet movement already
had a splendid 36-hour power reserve. Bur al-
ready my first modificarion, the rourbillon, made
it necessary to implement a stronger mainspring.
The rourbillon adds wwo or three additional
wheels with bearings; all this needs energy. Now
the watch has a power reserve of a lictle bit more
than a day. But during the finessing of the
chronograph parts, | had o achieve the least pos-
sible friction to minimize loss of power, but still
enough to guarantee that the chronograph works
smoothly. A tricky challenge since | could not
optimize it on the prototype; [ had to do it on the
movement itself.

Did you put better ruby bearings in the clockwork?
No, the existing were of optimal quality.

I've seen lubrication plans for many contemporary
movements, and | assume that none such exist for the
Piguet movement. Additionally | believe that the oils
that were ovailable a hondred yeors ago were not of
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the some quality than the ones used 1o-
doy. How did you decide about which oil
you could use for a bearing?

A difficult question! Ar Louis-
Elysée Piguet's time the oils were
mostly animal fats obrained from a
sheep's claw, for example. They got
thicker after only half a year, and
after two years, they were rancid.

Mowadays, synthetic oils are
used, To decide which one to use, |
rely on my experience from the
restoration work [ did for an aue-
tion house. Basically, you use five
different oils. If you cannot really
decide which one would fit, 1 al-
ways opted for the thicker one. The
higher the pressure in a bearing, the
thicker the oil has to be. This is to
prevent it from being pressed out of
the contact surfaces.

It is very helpful to learn the
fingerprint of a movement design-
er. Piguet is in the tradition of the
Geneva school of watchmaking
with perfectly hardened steel and
beautiful polissage. So, the oil is
held in place well since a good
polissage is a powerful barrier for
the oil.
fou are a well-known perfectionist. You

node several parts :r:ll|!il.-|s; times until
vou were salistied. What was your
stimulus?

For me, my life only then has sub-
stance if 1 stop to learn. And I'm
constantly learning. And if I look
back to a part after a time and have
ideas how to improve it, I think,
Why not? It's worth it! But | have
to admit that sometimes these mod-
ifications cause many more. Just
think of the tourbillon: 1 wanted to
change the cap jewel from ruby to
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diamond. Too bad that | could only
get one with Imm diameter instead
of the 0.7mm of the ruby. Conse-
quently, I had to make a new cap
jewel plate, a new regulator as well
as a new top bridge for balance onto
the rourbillon cage. Sometimes |
feel like my own victim! But I think
the result speaks for itself!

And which part did you opfimize most
often?

The coupling lever. This part com-
bines a pretry bunch of funcrions. It
is engaged by the column wheel, it
transports the intermediate wheel,
it has to engage/disengage the jump-
ing minute mechanism, and finally,
it comes from a completely different
side than usual (because of the base
movement). | made it three or four
times from scratch!

Do you think this watch will be ever be
‘finished’?

As well as | know myself, I'll find
something | could improve, I'm
sure! And if | show the warch to
someone else, this person may also
find chances for improvements, You
have to know that [ first had to get

it working without thinking about
the finish.

Is it difficult for you to hand the watch
over to Lord Arran after ofl these years?
Yes and no. Right at the beginning
of a task, | decide for myself if this
is something I do for myself or for
my wife, or is this a work I'll earn
my money with! | stick to this deci-
sion, and | never sold a watch thar
I made for myself—I simply could
not stand this! In this case, it was
clear from the beginning: This is
not my watch. On the other hand,
this question is a bit misplaced here
since the ulra complication will be
my companion for my whole life. It
is a very complicared watch, and it
would not make sense to give it to
another watchmaker for a service.

What did you learn during the construc-
tion of this watch?

It was a true study from alpha ro
omega. [t was my first tourbillon
and my first chronograph. Bur |
made finicky works before, and that
made me confident that I'd master
the challenge.

The development of this watdh is observed
on the watch enthusiasts’ discussion fo-
rums on the Internet. Do you visit them?
Yes, 'm very interested in them.
Bur there is one issue: My English is
too bad to understand the discus-
sions completely ...

Mr. Gerber, thank you very much for this
interview ond for the time you spent ex-
plaining this mognificent watch to me.

I have to thank vou and the watch
aficionado community for the in-
terest in my work! @
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