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Foreword

The outstanding and precisely engineered components of the ticking artisanal master-
pieces described in this publication accomplish their tasks inside watches – and thus 
mostly out of sight. But we are equally impressed by the visible exteriors of fine time-
pieces: summing up all parts, only a successful combination of inner and outer virtues 
can spark that special enthusiasm for a particular watch. Over the course of centuries, 
designing both elements as attractively as possible has developed into a lively compe-
tition. Of course, there are many different ways to encase a movement in a functional, 
sporty, or unconventional way.  

A watch’s case provides secure protection for its delicate movement, while its hands 
play the primary role in reading the time. Hands are typically positioned at the center 
of the dial, where their harmonious circling motions attract admiring gazes. A watch’s 
hands have the exceptional potential to influence the perception of the timepiece 
as a whole. History shows that they have always resulted from uncommonly creative 
inspirations.

If you take a closer look at the various materials that can be used for encasing a move-
ment or styling a watch’s hands, you’re sure to discover some unexpected surprises 
among the diverse classic types of metal.

I wish you many surprising and informative hours of reading pleasure.

Cordially yours,

Hellmut Wempe
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Protection and Beauty:
Cases for Delicate Movements 

Unlike the movement, which usually does its timekeeping work in hiding, a 
wristwatch’s case basks in the limelight. Together with the strap or bracelet, dial, and 
hands, the case makes the first and surely also the most significant impression. These 
illustrious housing ensembles ensure that luxury timepieces are readily recognizable, 
which is an immensely important factor. As with everything, here, too, beauty is a 
matter of personal taste. But comely or not, a timepiece’s case must protect the move-
ment, perform its functions, and fit comfortably on its wearer’s wrist.  

Every watch’s case begins with an idea that is given visual expression in sketches. 
If the hand-drawn pictures appeal to the decision makers, the next step involves com-
puters, which generate three-dimensional graphics and, most recently, 3D models 
that convey a realistic impression.

Prototypists fabricate the first cases. Working entirely by hand with readily formable 
materials, they produce the initial specimens, which are strapped to the wrist in wear-
ing tests that yield information about the watch’s ergonomics, comfort, and appearance 
on the forearm. Further tests determine whether the sturdiness and water-resistance 
uphold the desired standards; modifications are performed daily at this early stage. 
Once each and every detail is satisfactory and every criterion in the list of specs has 
been satisfied, the model is given the green light and serial manufacturing can begin.

A case factory requires a wide 
spectrum of different professions 
and competencies: designers, engi-
neers, prototypists, toolmakers, 
stampers, machine programmers 
and operators, polishers, assemblers, 
goldsmiths, gem setters, and, of 
course, quality controllers at every 
step. Each metal case begins as a 
blank, and the costly fabrication of 
stamping tools is justified only if 
production of a large series is planned. Depending on its complexity, a single stamp-
ing tool may cost 10,000 euros or more, and complex cases can require as many as 
20 such tools. Slabs of metal are mercilessly squeezed into the desired shapes at 
pressures ranging from 30 to 120 tons. Computer-guided manufacturing centers mill 
and drill with a diverse array of tools that uphold tolerances in the hundredth-of-a-

millimeter ballpark. As an alternative to this 
piecemeal method, special automated devi-
ces produce complete cases. Other machines 
fabricate the case back and bezel with the 
data needed for production arriving online 
or on memory sticks from the engineering 
division. Machines vibrate and heat up, and 
tools gradually wear out, so random samples 
are regularly examined. If the measured di-
mensions no longer match the intended pa-
rameters, intervention is immediately 
required. Approximately two-thirds of the 
original weight is pared away as a blank pro-
gresses toward a finished case. Needless to 
say, every scrap of precious metal is meticu-
lously collected, weighed, and melted for 
reuse.  

Before polishing can begin, a variety of 
engravings must be added. These are added 

either in the traditional manner using a pantograph or by modern means with a laser 
beam. Apropos polishing: increasingly, robots join human colleagues in the polishing 
workshops. Robots work no faster than humans, but they are indefatigable. If needed, 
they can work twenty-four hours a day for an 
entire week without a break. 

Now the assemblies enter the horological 
stage in which diverse components, includ-
ing parts supplied by third parties (sapphire 
crystals, gaskets, crowns, and push-pieces), 
are combined to create a whole that’s much 
more than the sum of its parts. Before the 
new case leaves the factory, it’s tested to 
confirm its intended water-resistance and 
subjected to scrupulous f inal quality 
controls. Even the most minimally f lawed 
items are culled – because these wouldn’t 
pass a client’s scrutiny upon delivery.

Drilling of the holes for push-pieces, crown, 
spring bars, etc. 

Each case is lenghtly polished

Countless processing steps turn the blank 
into a finished case
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The cases of portable timepieces are traditionally made of metal. Gold, a yellow metal 
that is surprisingly plentiful on our planet, commands a special fascination. Some 
thirty billion tons of “petrified sunlight” are concealed within the “thin” shell of the 
earth’s 15-kilometer crust for an average of three to five milligrams of gold in every 
1,000 kilograms of crust. But these few milligrams are far too sparse for efficient and 
profitable mining. Consequently, over the past 6,000 years humans have recovered 
and utilized only the relatively minute quantity of 100,000 tons of gold. The physical 

properties of gold have been well known 
for generations: number 79 on the peri-
odic table; atomic weight of 197; a 
specific gravity of 19.32 grams per 
cubic centimeter; and a melting point 
of 1,063° Celsius. Gold is outstandingly 
resistant to corrosion and nearly unaf-
fected by acids and oxygen. But pure 
gold – meaning the 24-karat variety – is 
too soft to serve as a watch case. Fortu-

nately, gold can be alloyed with other metals, which hardens the material and enables 
metallurgists to create gold alloys in a wide range of colors, subdivided in categories 
from 1N to 5N: 1N gold is very pale yellow and has a hardness of 200 to 240 Vickers; 2N 
is pale yellow and has a hardness of 175 to 220 Vickers; 3N, the alloy typically used for 
ingots or what the horological world calls yellow gold, has a hardness between 160 and 
200 Vickers; Rose gold (4N) and red gold (5N) are created by adding a greater percentage 
of copper. Eighteen- karat rose gold (4N) con-
tains 75 percent gold, plus 16 percent copper 
and 9 percent silver. To produce the 5N hue, the 
percentage of copper is increased to 20.5 percent 
and the silver is reduced to 4.5 percent. Rolex 
has invented its own red gold alloy: the color 
of so-called Everose achieves its long-lasting 
stability thanks to a higher percentage of cop-
per spiked with a judicious dose of platinum. 

Incidentally, 4N gold has a hardness of 270 
Vickers. The hardness of 5N gold increases to 
300 Vickers. By comparison, a diamond (a 
word related to “adamant” and derived from the 
Greek adamas, which means “invincible”) has a 
hardness of 10,600 Vickers. Ceramic ranks 1,500 
on the Vickers scale, titanium 970, and steel 700.

The catchall term “white gold” denotes alloys that contain silver, metals from the 
platinum group, or other metallic constituents that deprive gold of its natural yellow 
hue. Depending on the formula, so-called “white” gold can range from silvery to 
grayish white. The first white gold alloys were developed in the 1920s as alternatives 
to platinum and palladium (a metal that has many appealing properties, but plays 
nearly no role in the watch cases).

Genuine white gold is homogenously silvery white through and through. Some man-
ufacturers achieve a similar color on the metal’s surface through galvanic plating with 
rhodium. Yellow gold plated with rhodium may not be marketed as white gold, although 
the term has yet to be standardized. The industry accordingly uses a nearly countless 
number of formulas for white gold with varying percentages of pure yellow gold.

Gold cases are prone to scratches, a shortcoming the industry felt called upon to 
rectify. A. Lange & Söhne offers its own Honey Gold in some limited editions, a name 
resulting from its very special hue. The remarkable alloy is based on 18-karat white 
gold without additional palladium, nickel, or silver. The tasteful honey-colored 
shimmer is achieved by adding small quanti-
ties of copper, zinc, and silicon. A special 
thermal process lends the alloy a noteworthy 
hardness of 320 Vickers. 

“Magic Gold,” a specialty from Hublot 
making its debut in 2011, has an impressive 
hardness of 1,000 Vickers. This manufactory 
under the aegis of the LVMH Group commis-
sioned a faculty at the Swiss Federal Institute 
of Technology in Lausanne to develop the 
material, which is almost entirely insuscep-
tible to scratches yet nevertheless fully de-
serving of its prestigious name. To explain 
the patented high-tech process in simple 
terms, molten 24-karat gold is forced into an ultra-hard but porous ceramic structure 
under pressure of approximately 200 bar. The quantities of each substance are calcu-
lated precisely so the finished components can be stamped with an 18-karat hall-
mark. Processing the components with diamond-tipped tools and ultrasound is 
anything but easy: the initial results were suboptimal, so Hublot’s workshops are now 
also equipped with a water-guided laser that performs its tasks with the desired 
degree of perfection. 

Chopard’s commitments to sustainable luxury revolve around the concept of 
“fairmined” gold. People with a penchant for gold can scarcely imagine the living 
conditions of the workers at the other end of the supply chain.

Honey Gold case of a Zeitwerk 
by A. Lange & Söhne, Glashütte

Gold nuggets and alloying metals inf luencing 
the color and properties of the gold 

Molten gold is cast into the mold



12 13

per cubic centimeter. Watch manufacturers typically use platinum with a purity of 950 
parts per thousand. This extreme purity, along with platinum’s high specific gravity 
and the difficulty of manufacturing and processing the alloy, ensure that watches 
housed in cases made of discreetly understated platinum are costly pleasures.

Aluminum, which ranks among the most 
common elements in the earth’s crust, was first 
synthesized by Danish chemist Hans Christian 
Ørsted in 1825. Frenchman Henri Étienne 
Sainte-Claire Deville deserves credit for giving 
the world the first chemically pure and indus-
trially utilizable aluminum. His metal celebrat-
ed its public debut at Paris’s Exposition 
Universelle in 1855. Aluminum is a lightweight 
material with a specific gravity of 2.7 grams per 
cubic centimeter. Its lightness, coupled with its 
extreme sturdiness, make it well suited for ap-
plications such as aircraft fuselage. Watch cases made of aluminum, which has a 
hardness of slightly less than 120 Vickers, do exist, but are relatively rare. Electric 
oxidation (anodizing) can provide its surface with nearly any desired color. Alloying 
aluminum with copper, magnesium, zinc, manganese, titanium, or other metals in-
creases the hardness of this readily processed material.

Church bells, timpani, art objects, coins, medals, and molds for extruding pasta: 
many of these objects are made from bronze. Thanks to its appealingly archaic aura, 
this metal is even currently en vogue for use in watch cases. So-called marine or 
aluminum bronze is especially well suited for this application as it resists mechanical 
stress, saltwater, and corrosion thanks to an exterior film of aluminum. Due to these 

properties, the petrochemical industry 
and shipbuilders likewise rely on 
bronze. The owner of a bronze wrist-
watch must accept the fact that the 
surface of the watch’s case will acquire 
a patina, which gradually alters the 
timepiece’s appearance. This natural 
ageing process gives each bronze wrist-
watch a personal and individual note. 
Body heat, atmospheric humidity, per-
spiration, and other climatic influences 

That’s why this family business joined with several partners to launch a multiyear 
project in 2013. The first to benefit from this was the Coodmilla Ltd. Mining Cooper-
ative in La Llanada, Colombia. More than 1,800 people earn their daily bread at gold 
mines in this mining region. Coodmilla Ltd. Mining Cooperative was certified ac-
cording to the guidelines of fair gold mining in 2015. In addition, since then Chopard 
and ARM (Alliance for Responsible Mining) have annually supported the Cooperativa 
Minera Aurífera 15 de Agosto Ltd., a gold mine at an altitude of 4,000 meters in the 
Bolivian Andes. To ensure that customers ultimately purchase and enjoy genuinely 
Fairmined gold, the melting is done in a designated kiln at the Chopard factory that 
was thoroughly cleansed beforehand. 

Silver has been known for more than 4,500 years, and in ancient Greece, silver was 
originally valued above gold. The first coins were probably minted from an alloy con-
taining silver some time during the seventh century BCE. Silver, twenty times more 
common than gold, is second only to gold in its malleability and ductility and ranks 
third after copper and gold in the series of malleable metals utilized by humans. 
Sarpu was the Assyrian name for silver, while Germanic tribes called it silabra. And 
the Romans named it argentums; the Latin word is derived from the Greek argyros, 
which means “whitely metallic.” Ag, the chemical abbreviation for silver, was first 
utilized by Jöns Jakob Berzelius in 1814. Silver is seldom chosen as a material for 
contemporary watch cases, but when it is used, the most common alloys are either 
925 sterling silver (925 parts silver and 75 parts copper, with a hardness of 70 Vickers) 
or 800 silver, which is well known in Germany and contains 200 parts per 1,000 of 
copper. Tarnishing ranks among silver’s less desirable properties. This lamentable 

phenomenon is caused by atmospheric hydro-
gen sulfide or prolonged contact with sulfur 
compounds. These react with silver to produce 
black silver sulfide. Silver watch cases are often 
plated with rhodium or gold to counteract this 
undesired tarnishing effect.

Platinum, an extraordinarily rare precious 
metal known in Central America before the 
fifteenth century is first mentioned in Euro-
pean literature around 1750. The various metals 
in the platinum group were first isolated in the 
early nineteenth century. Pure platinum has a 
grayish white color and melts at approximately 
1,772° Celsius; its specific gravity is 21.45 grams 

Platinum ore before separation from the rock

Aluminum case from Vacheron Constantin, 1950sAluminum case from Vacheron Constantin, 1950s

Bronze case of a special series 
Panerai Luminor, 2011
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accordingly transform each bronze watch into a one-of-a-kind artifact. Bronze 
contains copper, so a bronze wristwatch can leave green stains on its wearer’s skin. 
The industry counteracts this undesired effect by manufacturing case backs in titanium 
or steel. Incidentally: the original gleam of a bronze watch case can be restored rela-
tively quickly by treating it with a suitable cleansing compound and a small brush.

As monthly Swiss export statistics confirm, stainless steel ranks among the most 
popular and most commonly used material for watch cases. The word for “steel” in 

several languages derives from words 
which mean “f irm,” “hard,” or 
“strong.” With a hardness of 700 
Vickers, steel is indeed a strong sub-
stance. This fascinating “heavy 
metal” is now available in numerous 
variants, all of which contain the 
chemical element iron (Fe), which has 
a specific gravity of 7.86 grams per 
cubic centimeter, melts at 1,539° Cel-
sius, and boils at 3,000° Celsius. 
Tough, antimagnetic, and corrosion- 

resistant alloys of stainless steel are suitable as material for watch cases. The alloy 
designated by the number “316” is second only to “304” as the most commonly fabri-
cated variety of steel: 316 steel plays an important role in industrial applications. 
Molybdenum improves the resistance to corrosion of this alloy, which is also known as 
X2CrNiMo18-14-3. The variety termed 316L is a carbon-poor variant, whose austenitic 
structure provides it with a high degree of toughness, which it preserves even at low 
temperatures. Rolex uses the 904L or the X1NiCrMoCu 25-20-5 alloy for its watch 
cases. Low in carbon and alloyed with nickel and molybdenum, austenitic stainless 
steel can be more resistant to corrosion than 316 L. Mixing a small quantity of copper 
into the alloy is essential to achieve this property. Furthermore, this variety of steel 
remains entirely antimagnetic under all conceivable conditions. 

Titanium is associated with outstanding achievements in aviation, aerospace, 
surgery, implantology, and other disciplines. The metal was discovered about 200 
years ago, but not until 1980 did Ferdinand A. Porsche and IWC realize that titanium 
could also be used as a material for watch cases. The first titanium chronograph cel-
ebrated its market launch the following year. The transfer from inside the hip to 
around the wrist makes obvious sense: this metal unites all of the favorable properties 
of steel and aluminum. Titanium is very safe and secure, lightweight and sturdy. 

With a specific gravity of just 4.5 grams per cubic centimeter, titanium weighs only 
half as much as stainless steel, but is equally hard or harder than steel and nearly 100 
percent resistant to corrosion. This element is also unaffected by acids and alkalis. 
Titanium’s highly appreciated antiallergenic properties result from the fact that tita-
nium’s surface becomes coated with a protective film of nonconductive oxide ions, 
which prevent chemical exchange between the electrons of the metal and the elec-
trons of the dermal tissue. In other words, titanium is ideal for contact with the skin 
of the wrist, where potentially corrosive perspiration is a daily occurrence. Titanium’s 
insusceptibility to magnetic fields is another welcome attribute. A few minor disad-
vantages nevertheless exist: this 
brittle metal with a grayish shimmer 
is comparatively costly, difficult to 
process, and can be brought into 
the desired shapes only with the aid 
of extremely hard and exceedingly
expensive tools that, unfortunately, 
quickly become blunt or worn out. 

Fiber-reinforced plastics have long 
since come to be regarded as indis-
pensable key materials in the futuristic 
discipline of lightweight construction. 
Energy-saving aircraft such as the Boeing 787 Dreamliner or the Airbus A 350 would 
be nearly inconceivable without the use of carbon fibers. This material’s properties include 
high resilience, impact strength, chemical stability, weight saving, and longevity. It is 
accordingly not surprising that the watch industry has likewise discovered the benefits 
of carbon fibers. Audemars Piguet forged the first watch cases from this material 
whose process begins with precisely shaped matrices, into which experienced artisans 
place carbon threads measuring between one and two millimeters in thickness. Each 
thread consists of several thousand fibers and each is a mere seven microns in diameter; 
all are bound together by strands of a special polymer. The material is then compressed 
at a temperature of approximately 240° Celsius and a pressure of more than 300 kilograms 
per square centimeter. The resulting body for the watch case contains 76 percent carbon 
fiber and 24 percent polyamide. The correct formula, suitable processing methods, 
and above all the elaborate tools all pose exacting demands. The components that are 
being manufactured must have sharp edges and perfect surfaces right from the start 
because neither post-processing nor subsequent polishing are possible. The final qual-
ity and appearance result from skillful arrangement of the raw material in the matrix. 

Storage of semi-finished stainless steel products 
for watch cases 

Almost pure titanium is obtained 
in an elaborate chemical process 
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Hublot, to cite another example, uses compo-
nents made from two-millimeter sheets of 
carbon f iber, which are appropriately 
preformed prior to the start of production. 
Costly milling machines for hard metals are 
used to process carbon- fiber-reinforced plas-
tics in the brand’s own case factory. But even 
these expensive tools wear out after having 
shaped as few as ten cases. Only approximately 
85 percent of the production is of sufficient 
high quality that it can be used for perfect 
watch cases. 

Panerai opted to produce the body and other 
parts of the case from numerous strata of 
carbon-fiber plates. The process begins with 
carbon-fiber mats that are manufactured from 
polyether ether ketone (PEEK) polymer. Each 
layer is turned 15 degrees relative to its under-
lying stratum. The entire stack is then subjected 

to pressure at a precisely predefined temperature, thus inseparably fusing it to the 
same polymer. A total of 126 layers are needed to achieve a constructive height of 18 
millimeters. Fabricating the blank is the easiest part of the manufacturing process; 
the subsequent milling of the various carbon components to make a watch case is 
much more arduous. Plenty of know-how and a variety of tools are required to produce 
smooth and visually immaculate surfaces. Traces of wear already begin to appear on 
the milling heads after just ten cases, making carbon watch cases correspondingly 
expensive and rare. 

Linen is a potential alternative to carbon fibers. After the dried flax stalks have 
been broken and cleansed of fiber remnants, bundles of fine threads remain. Natural 
linen is first spun into thread on traditional spinning wheels, then wound onto spools 
and finally woven. Manual laying, with the addition of transparent resin, results in 
thin but very hard plates from which Hublot manufactures lightweight yet sturdy 
components for watch cases. The automobile industry has taken advantage of the 
positive attributes of plastics reinforced with natural f ibers for many years. 
Linen-based structures such as these are 30 percent lighter than carbon, but almost 
equally sturdy. Linen is accordingly on the radar for future utilization in the aircraft 
and aerospace industries; racing bicycles with frames made from linen fibers are 
already a reality. Unlike black carbon fibers, linen can be dyed into any desired color, 
thus bringing refreshing diversity to the wrist.

Watch cases that are transparent from all sides are 
not essentially new. Natural rock crystal enabled 
our ancestors to build see-through cases centuries 
ago. Times have changed, but the desire to admire 
fine mechanics from all angles has remained. 
Horological voyeurs can indulge their predilection 
thanks to modern case technologies. The magic 
word here is sapphire. This material, which is 
often mislabeled “sapphire glass,” has been indus-
trially fabricated in large quantities since 1910. 
Manmade sapphire has precisely the same chemical 
formula and spectrum of properties as its natural counterpart, which belongs to the 
corundum group of minerals, so the term “white corundum” would also be appropriate. 
The process of synthesizing manmade sapphire begins with the production of natural 
bauxite, from which microscopically tiny particles of aluminum oxide can be derived 
via several work phases. Each particle measures less than 1/1,000th of a millimeter in 
diameter. This powder is placed inside an oxyhydrogen gas kiln heated to a temperature 
higher than 2,050° Celsius, into which pure oxygen and hydrogen are injected, thus 
transforming the powder into a viscous fluid. The synthetic sapphire slowly grows 
into a pear-shaped form. After thermal stabilization, this so-called boule serves as 
the basic material for scratch-resistant watch crystals and, during the past several 
years, also for the fabrication of lavish transparent cases. Synthetic sapphire has high 
mechanical stability and water bounces off its surfaces because the chemically neutral 
material has no porosity. Sapphire’s enormous hardness of 2,000 Vickers, which is 

equivalent to a nine on the Mohs scale, embodies 
the proverbial Achilles heel in terms of subse-
quent processing. Only a few metal carbides and, 
of course, diamonds are hard enough to cut or 
polish sapphire. The processing accordingly 
demands a long list of material-specific technolo-
gies and methodologies. The components appear 
matte at first, so lengthy polishing is essential. 
Diamond-coated polishing discs, diamond pow-
der, and other chemical substances (such as boron 
carbide) create transparency and perfect surfaces. 
The next steps require the use of highly precise 
lasers. After the parts have been assembled into a 
unique and costly whole, the movement can be 
admired in all its glory from all sides.French rock crystal watch, unsigned, ca. 1630

Carbon case from Audemars Piguet, 
individual carbon fibers are visible
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Zirconium oxide ceramic is a tongue twister, but the 
substance per se is well worth the lingual effort. 
This material has become nearly indispensable in 
various high-tech disciplines, engineering, and 
rehabilitative medicine. Archival research reveals 
that the German chemist Martin Heinrich Klaproth 
discovered zirconium in 1789 and afterward 
subjected the substance to comprehensive miner-
alogical analyses. Zirconium must first be chemi-
cally transformed under extreme heat before it can 
be used in high-performance ceramics. Oxidation 
changes zirconium into zirconium oxide, which is 
the starting material for various “zircon” products. 
It was first used in the late nineteenth century as an 
incandescent body in the Nernst lamp, which was 
invented in 1897. The industry successively tapped 
the enormous potential of this ceramic in ensuing 
years. The first watch factories began taking advan-
tage of its antiallergenic properties, lightness, and 
resistance to scratches and wear in the mid-1980s. 
IWC launched an unconventional Da Vinci model in 
the fall of 1986: manufacturing this wristwatch’s 
ceramic case ring was complex, but assembling var-
ious elements to it, including moveable lugs, was 
even more complicated.

To classify the starting products, chemists and 
engineers distinguish among oxides (e.g., alumi-
num or zirconium oxide), carbides (e.g., silicon car-
bide), and nitrides (e.g., silicon or aluminum nitride). 

In all instances, important criteria are the purity 
of the powder and its grain size in the 1/1,000th-
of-a-millimeter range. Processing begins by press-
ing and sintering (condensing and fusing the minis-
cule particles at temperatures higher than 1,400° 
Celsius). It wouldn’t be too farfetched to compare 
this process with baking a cake. Ceramic injection 

molding (CIM) can be used to fabricate more complex 
and above all more precise forms. In this instance, 
ceramic powder is first homogenized, then further 
processed into granulate, and finally brought into the 
desired shape via the injection-molding method. Due 
to the indispensable sintering, foreign substances 
must be added only in small quantities. Polishing 
with diamond dust provides a silky sheen to finished 
ceramic products. Now, if not before, any pores or 
other flaws become apparent. Imperfect cases are, 
of course, unusable. One decisive aspect must be con-
scientiously kept in mind when fabricating these 
components: controllable shrinkage during the 
sintering process. If the calculations were wrong, an 
unpleasant surprise can be the disappointing result – 
such as the movement not fitting into its intended 
case. With a hardness of about 1,500 Vickers, this 
ceramic can take hard knocks. Manhandling with 
sharp objects or scraping against a doorknob won’t 
damage components made of high-tech ceramic, 
which is increasingly often used for bezels on steel, 
titanium, and even gold cases. The other side of the 
coin is that ceramic is brittle and accordingly doesn’t 
enjoy a plunge onto a hard surface. Unlike ductile 
metal cases, which can absorb a shearing impact, 
ceramic simply shatters. With this in mind, precau-
tion and prevention are surely preferable to regret 
and repair.  

It would exceed the scope of this publication to list 
and describe each and every material from which the 
modern industry makes attractive cases for luxury 
watches. But the preceding examples suffice to show 
that tradition and innovation are inseparably inter-
linked in this industry. Those who cease to evolve, no 
longer making every effort to continually improve, 
have missed the proverbial boat. 

A blank is obtained 
after first processing 

With the highest degree of purity:
the starting material of the IWC 
Da Vinci ceramic case 

The blank is „baked“ 
at very high temperature in a furnace 

and then slowly cooled down. 

Zinc oxide results in a black case 

The blank is drilled, grinded, and 
polished with diamond tools 
to get a perfect ceramic case 

The powder is injected into the mold 
for a preliminary blank
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Toward New Frontiers: 
Patek Philippe Advanced Research

There is one topic in mechanical watchmaking that polarizes opinion more than all 
others: which materials are appropriate in conventional ticking movements? Until the 
late twentieth century, Patek Philippe insisted that nothing but metal and synthetic 
ruby were suitable. The watch industry first seized silicon in its monocrystalline form 
(the same crystal structure as diamond) in 2001. This is the material from which elec-
tronic chips are made, and it has a number of advantages: silicon is 60 percent harder 
and 70 percent lighter than steel and it is antimagnetic, resistant to corrosion, and 
can be used to fabricate components with extreme precision. But the equally factual 
disadvantage is that silicon components expand when heated and shrink when cooled, 
a thermal reactivity problem that had to be overcome. The solution was achieved in 
the wake of collaboration among Patek Philippe, two other partners, the CSEM (the 
Swiss Center for Electronics and Microtechnology), and the Institute for Microtech-
nology at the University of Neuchâtel. This cooperation led to a patented substance 
called Silinvar®, silicon with an oxidized surface that gives it thermal stability, which 
Patek Philippe first used in 2005 in automatic Caliber 315 “Advanced Research,” which 
powers the 100 white gold pieces of limited-edition annual calendar Reference 5250 
whose lightweight silicon escape wheel does its tough job wholly without lubrication. 
The Advanced Research division again raised eyebrows one year later with red gold 
Reference 5350, whose automatic Caliber 324 S IRM QA LU 
outfitted with a silicon escape-wheel and a patented 
Spiromax® hairspring made of Silinvar®. The third debu-
tante from the Advanced Research program followed in 
2008: Reference 5450 paired a Gyromax® balance with a 
Spiromax® hairspring and a totally new Pulsomax®

escapement with silicon escape wheel and pallets for a 
remarkable leap forward. The fourth premiere came in 
2011 with Reference 5550, which offered a perpetual calen-
dar and a balance made from a nearly revolutionary mix 
of materials: the GyromaxSi has a lightweight Silinvar®

structure with two outer weights made of 24-karat gold.
Calibre 5220
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The Past Meets the Present and the Future: 
Patek Philippe Reference 5320G

A gaze at this new white gold wristwatch awakens many memories because it reflects 
Patek Philippe’s nearly 80-year history as a maker of full calendars for the wrist. A full 
calendar “knows” the lengths of each month in ordinary years and leap years. It 
“knows” that January, March, May, July, August, October and December each have 
31 days and that all the other months (except February) have 30 days. With the exception 
of the rare secular years, February has 29 days in years that are evenly divisible by four 
and only 28 days in all other years. The face of this watch was defined for the next 
40 years in 1941 when Patek Philippe unveiled Reference 1541 as the first “serial” 
wristwatch with a perpetual calendar (achieved on the basis of a chronograph move-
ment). The familiar arrangement has windows for the day of the week and the month. 
These are paired with a small hand that is concentric to the moon-phase display 
rotating just above the 6 o’clock position to show the date. This arrangement was so 
handsome and convincing that there was absolutely no reason to change it. The tradi-
tion continued on the dial of automatic Reference 3450, which debuted in 1980. Its 
special feature was an unprecedented leap-year display in a little peephole at the 3:30 
position. The era of perpetual calendar wristwatches with this dial arrangement ended 
temporarily in 1985 with the arrival of Reference 3940, whose case was slimmed thanks 
to svelte micro rotor Caliber 240, where hands replaced the erstwhile windows. 
Reference 5320, which made its debut in 2017, cultivates tradition by alluding to 
stylistic elements from References 1463, 1526, 2405, 2438/1, and 3450. Tradition joins 
modernity in automatic Caliber 324 SQ with 
Gyromax® balance and Spiromax® hairspring. 
Diametrically across the dial from the leap-year 
window at the 4:30 position, another  aperture 
contains an easily settable display to show whether 
the hour hand is presently sweeping a nighttime 
or daytime orbit. A state-of-the-art mechanism for 
the moon phase errs by only one day every 122.6 
years. The case’s moderate diameter (40 millime-
ters) makes this model equally appealing for 
women.

Caliber 5220, self-winding movement, Caliber 5220, self-winding movement, 
grand complication, moon-phase display, 

day/night indicator
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High-End Watchmaking for the 21st Century: 
Patek Philippe Reference 5650

If you think References 5250, 5359, 5450, and 5550 ended the Advanced Research topic 
at Patek Philippe, think again. After a six-year hiatus, the research and development 
department surprised connoisseurs with the release of Reference 5650 in a limited 
edition of 500 pieces to celebrate the twentieth birthday of the sporty Aquanaut model. 
This eye-catching white gold wristwatch boasts futuristic watchmaking, beginning 
with silicon, a material that Patek Philippe co-pioneered and fully mastered. The 
brand’s engineers successfully optimized the tried-and-tested Spiromax® hairspring 
over the course of the past several years. A look through a microscope or loupe reveals 
that the outer “belly” element from 2006 has been joined by a second one. Patented in 
2012, this exclusive duo endows the balance with an excellent center of gravity, 
concentric breathing, and less susceptibility to disturbance caused by positional 
changes. The duet comprising a classic Gyromax® balance with variable inertia and a 
Silinvar® hairspring is brilliant thanks to nearly optimal isochronism, meaning that 
each of the 28,800 hourly semi-oscillations is of equal duration regardless of ampli-
tude and position. Having earned the Patek Philippe Seal, this wristwatch keeps time 
with a daily rate that remains within the narrow spectrum of -1 and +2 seconds, which 
is otherwise valid only for tourbillons. And that’s not all: the aperture on the left 
side of the dial reveals another innovation related to the time-zone display of the 
Aquanaut Travel Time. The elaborate switching mechanism with numerous levers and 
beaks for independently resetting the hour hand either forward or backward is re-
placed by a complexly shaped and finely crafted 
corrector with two elastic X-shaped flexure joints. 
Patek Philippe’s teaching chair at the University of 
Neuchâtel was involved in its development; the 
seemingly delicate invention, which has proven 
itself in outer space, relies on the elasticity of the 
materials to replace mechanical joints with pivots 
and leaf springs. The assembly’s constructive 
height was reduced from 1.45 to 1.24 millimeters, 
and the ensemble formerly comprising 37 compo-
nents has now been streamlined to just 12 parts. 18 k white gold, self-winding movement, 

second time zone display
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Rolex in The Silent World

Hans Wilsdorf naturally didn’t want to miss out on the opportunity to personally 
introduce Rolex’s first diver’s wristwatch. Accompanying Wilsdorf in 1954 at this 
product presentation was René-Paul Jeanneret, a member of Rolex’s board of directors 
and the individual who had suggested the creation of a hybrid between a water-
resistant sports timepiece and a relatively elegant wristwatch for daily wear: Rolex 
could rely on more than 25 years of relevant experience to conceive it. The Oyster, 
originally launched in 1926, and the systematic evolution of its case (including for 
Italian naval frogmen) provided plenty of valuable information – as did the close 
friendship between Jeanneret, an enthusiastic sport diver, and the legendary profes-
sional aquanaut Jacques-Yves Cousteau, offering ample know-how to create sturdy 
timepieces for “the silent world.” The Submariner with its doubly secured Twinlock 
crown made its debut in 1954 as the logical consequence of these auspicious precon-
ditions. One year prior to its public debut in Basel, Rolex had thoroughly tested this 
timepiece’s water-resistance in the Mediterranean Sea. The institute for deep-sea 
research in Cannes meticulously chronicled the results of these exhaustive tests. On 
October 26, 1953, the Submariner was able to look back on 132 successful immersions 
to depths ranging between 12 and 60 meters. The gratifying summary at the conclusion 
of the tests: “Despite the highly saline water of the Mediterranean Sea, the tropical 
temperatures, and the high atmospheric humidity to which the watch was exposed 
between individual diving tests, not even the slightest trace of corrosion could be 
detected. Neither was it possible to discover any moisture inside the case. To conclude 
the test series, the timepiece was attached to one end of a slender rope and lowered to 
a depth of 120 meters, twice as deep as the maximum achievable depth of 60 meters 
for divers equipped with autonomous 
pressurized-air apparatuses. Even after 
spending a full hour at this depth, no 
leakage could be discovered.”

Rolex Oyster Perpetual Submariner “Triple Red”,
approx. 1959
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Cellini Moonphase – 
Rolex Honors the Earth’s Pale Satellite

Those who look for an elegant Rolex will surely feel attracted to the Cellini. The 
watches in this line have the same exterior and interior virtues as the famous Oyster 
models, but due to their rather understated appearances, they are recognizable only at 
second glance as products of the manufactory that Hans Wilsdorf founded in 1905. 
The more recent history of the Cellini for the wrist is influenced, on the one hand, by 
the rectangular Prince from 2005, which was a reinterpretation of the homonymous 
elongated watch, a classic for decades. Rolex premiered three new Cellini models 
at the watch fair in Basel in 2014. This trio expresses outstandingly well what the 
unchallenged number one of officially tested wristwatch chronometers understands 
of a classically minimalistic look on the forearm. This includes a round 39 mm case 
that’s water-resistant to five bar paired with a double bezel with fine fluting on the 
outside and smooth cambering on the inside. Dials boasting the rayons flammés de la 
gloire radial guilloche pattern attract appreciative gazes. The puristic Cellini Time, 
Cellini Date with date display at 3 o’clock, and the cosmopolitan Cellini Dual Time are 
now joined in 2017 by the impossible-to-oversee Cellini Moonphase. Rolex’s techni-
cians devised something truly extraordinary to indicate the phases of earth’s nearest 
celestial neighbor: a blue enameled disc at the 6 o’clock position depicts the full moon 
as a meteorite appliqué. Opposite it, a white circle represents the new moon. An arrow 
serves as an aid in orientation. A patented drive powered by self-winding, chronometer- 
certified manufacture Caliber 3195 keeps the lunar indicator from erring by more than 
one day every 122 years. A hand bearing a crescent moon on its tip indicates the date. 
Like all Rolex watches, this Cellini is a “Superlative Chronometer.” Rolex’s worldwide 
guarantee promises that it will continue to function perfectly for five years.

18 k red gold, self-winding movement, 
moon-phase display
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Equally at Home above and below Water: 
The Rolex Oyster Perpetual Sea-Dweller  

The divers of the French Compagnie Maritime d’Expertises were true professionals. 
Like many of their colleagues, COMEX’s men relied on the time-honored Rolex 
Submariner. Their timekeeping situation changed when closed bells were invented 
so divers could acclimate above the surface to pressure conditions they’ll afterwards 
encounter at their working depth. A special helium-enriched breathing gas was 
essential for longer sojourns at deeper depths, but this gas caused massive problems 
for conventional watches. While divers tarried in a pressurized chamber, helium 
molecules penetrated through the gaskets and Plexiglas crystals into their watches. 
When the pressure later decreased, helium escaped so slowly that excess pressure in 
the case could blow off the crystal. Patented in 1967, an ingenious valve on the left-
hand flank solved the problem. The valve automatically comes into play when the 
interior pressure exceeds 2.5 kg/cm². That same year, Rolex installed the valve in the 
new Sea-Dweller, which COMEX’s divers chose as their official wristwatch. Rolex 
fetes this model’s fiftieth birthday in 2017 with the 43 mm Reference 126600, which is 
water-resistant to 122 bar. A helium valve is installed in the left-hand flank of the 
steel case that features a scratch-resistant rotating Cerachrom bezel. Caliber 3235 is 
the horological delicacy inside the case: protected by 14 patents, several years were 
required to develop this innovative self-winding Rolex manufacture movement with 
bidirectionally winding rotor. Its Chronergy escapement with narrow pallet jewels 
(a mere 1.25 mm wide) boosts efficiency by 15 percent, while the pallet lever and 
escape wheel are made from paramagnetic nickel 
materials manufactured using the precise photo-
lithographic LIGA method. A longer mainspring 
contributes to this caliber’s ability to keep running 
at a steady pace of 4 Hz for 70 consecutive hours. 
This watch deviates from the time shown on an 
atomic clock by no more than -2 to +2 seconds per 
day and comes with a global five-year guarantee.

Stainless steel, self-winding movement, 
diver‘s bezel
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The Equation of Time

Our system of time measurement is based on earth’s annual revolutions around the 
sun and our planet’s daily rotations around its own axis: one of these rotations 
defines one solar day, which we divide into hours, minutes, and seconds. The problem 
is that our home planet follows an elliptical path around the sun. The distance 
between the two celestial bodies varies between 147,100,000 and 152,100,000 kilo-
meters, which yields a difference of five million kilometers or nearly 3.5 percent. To 
further complicate matters, the earth’s axis is tipped relative to its orbital plane. The 
astronomer Johannes Kepler, who was born in 1571, explains in the second of his fun-
damental laws of planetary motion that the earth’s angular velocity varies during the 
course of the year. This causes solar days to be unequal in length. The shortest solar 
day each year is exactly 30 minutes and 45 seconds briefer than the longest one, and 
this half-hour is simply too long to serve as the basis for time-determined daily life. 
The solution was to calculate mean solar time, which averages the differences and 
defines each day throughout the entire year as being of equal length: 24 hours, which 
is equal to 1,440 minutes or 86,400 seconds. This and this alone is what is shown 
on the dials of conventional watches. The daily varying difference between mean 
solar time and true solar time is expressed by what is known as the equation of time, 
which goes through its cycle with perfect regularity throughout the year. To cite a few 
examples: clocks run ahead of the sun by 14 minutes and 24 seconds on February 12 and 
lag behind it by 16 minutes and 21 seconds on November 3, making for the maxima. 
The lengths of the true and mean solar 
days are equal four times each year: on 
April 16, June 14, September 1 and 
December 25. True solar time under-
standably plays almost no role in ordi-
nary daily life, but astronomers rely on 
time as it truly occurs in the cosmos. 
The invention of complicated timepieces 
that can indicate both mean and true 
solar time was a logical response.

Sketch of an equation pocket watch in 
“Essai sur L’Horlogerie” by Ferdinand Berthoud
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A Special Kind of Complication: 
Marine Équation Marchante 5887

The true solar day and the mean solar day are unequally long at least 361 days each 
year. An algorithm can be derived from their differences, and inventive watchmakers 
have programmed this algorithm into a kidney-shaped cam. Powered by the watch’s 
movement, this cam rotates through 360 degrees from January 1 to December 31 in 
order to indicate the equation of time. The first equation timepieces were made in the 
seventeenth century. One of the most famous is the so-called Marie Antoinette pocket 
watch, which its namesake ordered from Abraham-Louis Breguet in 1783. There are 
two fundamentally different systems for this additional function. One shows only the 
difference between true and mean solar time. The other is more convenient with an 
additional minute hand that points to the true solar time running alongside the minute 
hand. Breguet’s watchmakers chose this relatively complex system for their new 
Marine Équation Marchante 5887, whose automatic Caliber 581DR has much to offer. 
First, it has a one-minute tourbillon, an element invented by Abraham-Louis Breguet, 
in which the escapement revolves unobtrusively, yet visibly, within an aperture in the 
dial. The equation cam, which is secured to a transparent sapphire crystal disc with 
month indices, is more prominently visible. The cam delivers the necessary data to 
a hand that is identifiable with its stylized sun. Its indispensable scanning lever is 
visible in the upper portion of this window. A little differential gear serves as the link 
to the separate dial train. The third complication reveals its existence by the presence 
of windows for the day of the week, month, and leap-year cycle. This perpetual calendar 
will require no manual resetting until 2100, the next secular year. A retrograde hand 
– meaning that the hand leaps back to its starting point at month’s end – displays the 
date. The 16-line movement runs for 80 hours after 
it has been fully wound, and the status of its power 
reserve is shown at the 7:30 position. Breguet makes 
the hairspring and some parts of the escapement for 
this caliber from silicon. Its variable inertia balance 
runs at a frequency of 4 Hz / 28,800 beats per hour. 
Its 43 mm platinum case resists water pressure to 
ten bar.

Platinum, self-winding movement, 
tourbillon, perpetual calendar
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Gazing Skyward: 
Moon Phase Wristwatches by A. Lange & Söhne

After a 50-year absence, fine watches from A. Lange & Söhne celebrated a comeback 
in 1994. Though missing from the first collections, the moon arrived within the 1815 
Moon Phase model in 1999. For this premiere, the Saxon technicians developed an 
elaborate geared mechanism that strays from astronomical reality by one full day only 
after 1,058 years. This same remarkable accuracy is achieved by the 1815 Moon Phase 
Homage to F. A. Lange, which made its debut in 2010 within Caliber L.943.2. The third 
watch in the 1,058-year troika is the Terraluna: outfitted with displays on both sides, 
this masterpiece was unveiled in 2014. You might wonder how the Saxons achieve such 
high precision, but it’s no mystery: they cherish precision as proof of horological com-
petence. And their magic number is 122.6. Theoretically, that’s how many years will 
pass before the lunar displays on the 22 Lange wristwatches with this additional 
function will err by one full day. The spectrum began in 2001 with the Langematik 
Perpetual. Two moon-phase displays arrived in 2003: the red gold version of the Grand 
Lange 1 Luna Mundi shows the moon’s monthly cycle as it appears above the Southern 
Hemisphere; the cooler white gold variant emulates this celestial phenomenon in the 
traditional manner, as it looks to observers in the Northern Hemisphere. The Saxonia 
Annual Calendar made its appearance in 2010, while another annual calendar 
appeared seven years later: the 1815 Annual Calendar. Lange’s technicians declared, 
“Let there be light” and accordingly lit up the moon in 2016 on the dial of the Grand 
Lange 1 Moon Phase Lumen with a luminous lunar disc. The Lange 1 Moon Phase 
debuted as an innovative and unconventional model at the end of 2016, adding 
a day/night display to the picture. Having 
read all this, you might surmise that 
A. Lange & Söhne doesn’t offer simpler 
moon-phase displays. However, like the 
rectangular Cabaret Moon Phase of 2004, the 
most complex of all Lange wristwatches – 
the Grand Complication from 2013, which 
was produced in a strictly limited edition of 
only six timepieces – requires a manual cor-
rection of the display of the earth’s nearest 
companion by one day every three years. 

Grand Lange 1Grand Lange 1
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Meritorious Watchmaking: 
Tourbograph Perpetual “Pour le Mérite”

This monument to timekeeping is the fifth masterpiece in A. Lange und Söhne’s “Pour 
le Mérite” series, whose most salient element is its constant force inside the movement. 
Among other factors, the precision of a mechanical timepiece depends on maintaining 
the most uniform flow of power from the energy reserve to the escapement possible. But 
even the best high-performance mainsprings in modern wristwatches cannot entirely 
overcome a fundamental physical disadvantage: they exert much stronger torque when 
fully wound than after they’ve slackened. Watchmakers have devised numerous tech-
nical artifices to compensate for the fact that diminishing power in the mainspring 
leads to a decline in the balance’s amplitude. The engineers at A. Lange & Söhne in 
Glashütte opted for a very traditional but also highly elaborate way to compensate for 
the mainspring’s waning power. The functional principle is derived from physics: the 
longer a lever is, the less force is needed to perform a task. Conversely, more force is 
required to accomplish the same work with a shorter lever. The function served by the 
lever is performed here by a fusée with a slim chain. The initial and strongest spring 
power acts on the smallest circumference of the fusée. The fusée’s continually 
increasing diameter compensates for the gradual decline of torque exerted by the 
mainspring. A planetary gear inside the fusée ensures that the flow of energy from 
the barrel to the escapement remains uninterrupted when the mainspring is manually 
wound. The slender chain in the brand-new Tourbograph Perpetual “Pour le Mérite” 
contains a total of 636 tiny links. This is admittedly only one detail, but its impor-
tance shouldn’t be underestimated. This masterpiece’s full spectrum of technical 
elements includes a tourbillon, a split-second chrono-
graph, and a perpetual calendar that needs no manual 
resetting until 2100. A 43 mm platinum case houses 
complex hand-wound Caliber L133.1. If the chain is 
counted as one component, then the total number of 
parts is 684, of which 206 compose the calendar module 
with leap-year indication and moon-phase display, 
which won’t err by one full day until 122.6 years have 
passed.

Platinum, hand-wound movement, Platinum, hand-wound movement, 
tourbillon, perpetual calendar, 

split-seconds chronograph



40

Needs Adjustment Only Once Each Year: 
A. Lange & Söhne 1815 Annual Calendar

Whether the date is shown by digits in a window or by a hand pointing to a scale, a 
date display surely ranks among the most important additional functions of mechanical 
and electronic watches. But the industry’s typical date displays share one weakness: 
they only track the date correctly for maximally 92 consecutive days each year, from 
July 1 to September 30. Manual resetting is needed at the end of February, April, June, 
September, and November. But this is unnecessary if a calendar module is installed 
below the dial like the mechanism in A. Lange & Söhne’s 1815 Annual Calendar. 
Mounted on the dial side of Caliber L051.3, this intelligent module “knows” the length 
of each month from March to January. And it remembers this in an especially slim and 
horologically elegant guise. All this mechanism needs to depict the date, day of the 
week, month, and lunar phase requires a mere 1.4 millimeters of headroom. The 
moon-phase display errs by one full day only after 122.6 years have passed. Despite its 
impressive outer and inner virtues, this masterpiece of Saxon watchmaking might 
occasionally be left to languish inside a safe. The spring barrel supplies energy for 
approximately 1.5 million semi-oscillations of the variable inertia balance, or in other 
words 72 hours. If left to wind down this watch’s displays will need manual attention. 
To simplify this task, the designers equipped their opus with several corrector buttons. 
Pressing the visible button at 2 o’clock on the case flank causes all of the indicators 
to advance simultaneously. This button’s three inset companions facilitate individ-
ual corrections of the day of the week, month, and moon phase. Additionally, 
A. Lange & Söhne premieres another inset corrector 
button here, which solely moves the date display. User- 
friendliness is accordingly prioritized in this 40 mm 
white gold wristwatch. A point of honor is the trans-
parent case back, through which aficionados can admire 
all of the hand-wound movement’s handsome details, 
such as the ratchet and crown wheels embedded in the 
spacious nickel silver three-quarter plate.

18 k white gold, self-winding movement, 18 k white gold, self-winding movement, 
annual calendar, moon-phase display
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Watches with a History: 
Geophysic from Jaeger-LeCoultre 

Anyone who feels the urge to peruse Jaeger-LeCoultre’s annals in search of the biog-
raphy of the Geophysic line of watches must leaf back through their pages to the 
1950s. Independent of the traditional manufactory’s activities in this first postwar 
decade, the idea of declaring a new Polar Year was gradually taking shape. Partly due 
to Cold War tensions between the Western and the Eastern blocs, the entire enterprise 
was launched as a multinational project with the International Scientific Council. This 
enabled a group of ambitious scientists from around the globe to begin preparations 
for the International Geophysical Year (IGY). The agreed period began on July 1, 1957 
and continued through December 31, 1958. During these months, scientists pursued 
various geophysical projects to research hitherto unexplored aspects of the iono-
sphere, geomagnetism, glaciers, oceanography, meteorology, cosmic rays, and seis-
mology. The sun naturally plays a preeminent role for humankind as the most 
important celestial body. All this inspired Jaeger-LeCoultre’s management to create 
the officially certified Geophysic Chronometer. Launched in 1958, this wristwatch was 
equipped with a soft iron inner case to protect 28.25 x 4.55 mm Caliber P 478/BWS/br 
against magnetic fields to an intensity of 600 gauss. This hand-wound movement is 
an especially elegant version of Caliber 478, which had proven itself in various military 
wristwatches. Each of the 800 specimens of this model was delivered inside an etui 
that resembled the Russian Sputnik. One of these watches, which are eagerly coveted 
by collectors and are thus quite costly on the secondary market nowadays, was given 
by the city of Geneva to William R. Anderson, captain of the American atomic-powered 
submarine USS Nautilus, which set sail from Hawaii in late July 1958, reaching the 
North Pole on August 3 and continuing 
along its direct route from the Pacific 
to the Atlantic. Success crowned this 
secret mission, whose destination was 
known only to the ship’s crew. 

Geophysic,  Ref. 2985, hand-wound movement, 
12 1/2‘‘‘; Cal. P 478/BWS/br
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At Home around the Globe: Jaeger-LeCoultre’s 
Geophysic Tourbillon Universal Time

This wristwatch embodies a premiere in Jaeger-LeCoultre’s diverse collection: for the 
first time ever, the manufactory in the secluded Vallée de Joux has combined a world 
time display and a flying tourbillon in a single movement. The brand’s own self-winding 
Caliber 948 comprises 375 components, including a 22-karat gold rotor and 42 func-
tional jewels. A Gyrolab balance beating at a frequency of 4 Hz serves as the pacemaker 
inside the delicate rotating carriage, while a hairspring fabricated by Jaeger-LeCoultre 
in Le Sentier serves as the balance’s indispensable partner for the isochronous oscil-
lations. Eight years of research and development culminated in this system, which 
made its debut in the Master Compressor Extreme Lab 1 in 2007. The balance’s uncon-
ventional design was inspired by the realization that this component’s entire surface 
influences its aerodynamic properties. In this particular instance, the unusual shape 
markedly reduces air resistance. Thanks to its positive attributes, the balance found 
its way into all wristwatches in the Geophysic line. A tourbillon, which compensates 
for the ill effects that gravity can exert on the regularity of a watch’s rate, is another 
added value provided by this 43.5 mm platinum watch. This little “whirlwind” with an 
integrated second hand requires 24 hours to complete one orbit around the dial, 
which bears a world map in polar projection. As the tourbillon progresses along the 
dial’s circumference, so do the names of 24 cities, which represent equally as many 
time zones. An asterisk beside a city’s name signifies the need for semiannual changes 
from winter to summer time and vice versa. The outer 24-hour ring contributes to 
temporal orientation; contrasting colors make it easy to differentiate between day-
time and nighttime hours. Cosmopolites and globetrotters will also appreciate 
another feature of the Geophysic Tourbillon Universal Time: they can turn the partly 
extracted crown to reset the hour hand in one-hour increments. This adjustment does 
not affect the position of the minute hand, so the correct minute is preserved through-
out the resetting process.

Platinum, tourbillon, world time display
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Still up to Date after 25 Years: 
Jaeger-LeCoultre’s Master Control

How quickly time flies! Fully 25 years have passed since Jaeger-LeCoultre premiered 
its first Master Control collection. Despite time’s passage, the underlying quality 
philosophy has remained as valid as ever. It almost goes without saying that this 25th 
anniversary calls for the debuts of special wristwatches. One of three such timepieces 
is the purist Master Chronograph, which boasts a nostalgic charm. Its steel case is 
40 mm in diameter, 11.7 mm in height, and resists water pressure to five bar. It houses 
automatic Caliber 751G with a 65-hour power reserve, which comprises 235 
components. The balance is paced at 4 hz, which enables the chronograph to time 
elapsed intervals to the nearest eighth of a second. The column wheel chronograph’s 
two counters can tally up to 30 elapsed minutes and 12 elapsed hours. A tachymeter 
around the dial’s periphery can be used for the precise and uncomplicated calculation 
of average speed after traversing a marked kilometer. Each completed watch undergoes 
1,000 hours of quality control testing. This ordeal, which ranks among the most 
rigorous in the watch industry, not only scrutinizes the movement, but also examines 
the watch in its entirety. The testing procedure runs according to clearly defined 
criteria, and daily rate deviations of only a very few seconds are acceptable. The 
watches undergo testing while in motion and while resting. They’re periodically 
subjected to impacts, temperature fluctuations, and magnetic fields stronger than 
those specified by the usual standards. The examiners also check the winding 
performance of the rotor, the guaranteed power 
reserve, and the hermetic seal of the pressure-
resistant case that protects the caliber. Every 
wristwatch from Le Sentier accordingly copes 
with tougher conditions during the f irst 
41 days and 16 hours of its life than it will be 
likely to encounter afterward on its wearer’s 
wrist. The examiners never blink: strict visual 
inspections preempt system errors. Only pro ducts 
that are impeccable in every detail ultimately 
find their way to customers all over the world. 

Stainless steel, self-winding movement, 
chronograph
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Stepwise to Success: 
Audemars Piguet’s Royal Oak  

“Let me be surrounded by luxury, I can do without the necessities!” Like so many 
witticisms, this one is the brainchild of Oscar Wilde, who was born in Dublin in 
1854. The Irish author’s quip perfectly suits the legendary Royal Oak, which made 
its debut in 1972. In a brochure for the world’s first luxury sports watch in a stylish 
steel case with visible screws and an elaborately crafted steel bracelet, the manufactory 
declared, “Some things speak for themselves.” Confidently poking fun at the model’s 
unconventional design, Audemars Piguet added, “At this price, you’d think they could 
at least have hidden the screws.” Finally, the brochure reminded potential buyers that 
“it takes more than money to wear a Royal Oak.” Although this homage to steel spoke 
for itself, it also polarized opinion. These debates about the Royal Oak contributed to 
its success and motivated some competitors to follow in the steely footsteps of this 
family business founded in 1875. The decision makers at the manufactory in the Vallée 
de Joux realized that one cannot stand steadily on only one leg, even if it’s made from 
the best steel. In 1976 and in ensuing years, they launched derivatives of a model that 
has remained a classic. The first of these was a petite 29 mm ladies’ version in steel and 
gold, after which the Royal Oak gleamed in solid gold in 1978 and a day-date version 
premiered in 1983. It was joined two years later by a model outfitted with moon-phase 
display. Full-f ledged horological intricacy followed in 1987 with the Royal Oak 
Perpetual Calendar, which put a complex and very slim 
(1.55 mm) calendar module atop Caliber 2120. Further 
milestones along the route to success were, for exam-
ple, called Dual Time (1992), Skeleton (1993), Tourbil-
lon (1996), Grand Complication (1998), Chronograph 
(2004), and the spectacular Double Balance Wheel 
Openworked (2016). These are only a few of the variants 
of the classic Royal Oak, which first became available 
on a leather strap in 1993. That year also witnessed the 
launch of the Offshore version, which sparked both 
praise and controversy. 

First Royal Oak, 1972 
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Royal Oak Offshore: 
The Evolution of the Revolution

Joyful surprise is not what Gérald Genta felt when he first saw the Royal Oak Offshore 
in 1993. He decried this evolution of the revolution that he had begun in 1971 as a 
degenerate “walrus.” The initial ideas for the Offshore project began sprouting at 
Audemars Piguet in 1989. Most of the managers at the office in Le Sentier were enthu-
siastic, so they almost immediately decided to develop the model to series-production 
readiness. But a few of them were skeptical: viewing the prevailing trends, they 
wondered if this was really the correct decision. Their doubts put the project on ice, 
but only temporarily. That same year, the executives opted to pursue the basic idea of 
surrounding the caliber with a soft iron inner case to protect it against magnetism, 
also agreeing that the Royal Oak would benefit from an additional touch of sporti-
ness. The curtain rose in 1993 to reveal an extra-large mammoth with a stopwatch 
function, well exemplified by Audemars Piguet’s search for an appropriate name, 
which vacillated between “Challenger” and “Offshore.” The maritime allusion ulti-
mately won out, but – perhaps because they were afraid of their own courage – the 
makers engraved only the words “Royal Oak” on the backs of the first 50 units. When 
they saw how quickly the ice had broken, they added “Offshore” to the appellation. All 
this happened nearly 25 years ago, but debates over this eyecatching giant on the wrist 
now occur only outside the manufactory. Some people love and appreciate the Royal 
Oak Offshore, while others don’t. And no one remains neutral. Arnold Schwarzenegger 
and LeBron James belong to the first group, as does sevenfold Formula One champion 
Michael Schumacher, who declared, “Sometimes only slowness leads to excellence.” 
Precisely this excellence is expressed by the Off-
shore Chronograph with its 44 mm scratch-
resistant, all-ceramic case that resists water 
pressure to ten bar. It is powered by reliable self- 
winding Caliber 3126/3840 with 365 individual 
parts, including a balance with a three-Hertz 
frequency. This movement runs for 50 hours after 
its has been fully wound. 

Ceramic, self-winding movement, 
chronograph, natural rubber strap
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Horological Creativity and Timeless Design 

The 28-year-old Louis-François Cartier didn’t have watches in mind when he took 
over his master’s Parisian shop in 1847; his first tentative ventures into fine timepieces 
began six years later. His son Louis-François-Alfred Cartier began systematically 
expanding the firm’s increasingly important watch division in 1874. He wanted to 
create and manufacture his own Cartier watches, but achieving this goal would take 
some time. Cartier’s ledgers listed no fewer than 408 timepieces sold in 1892 as wrist-
watches powered by movements of the best provenance had first appeared there in 
1888. This genre of timepiece particularly flourished in the early twentieth century 
thanks to Louis Cartier, a genius of a designer who enriched humankind with eternal 
creations. Henri-Georges Clouzot praised him on May 31, 1949 in a lecture entitled 
“The Art of Modern Watchmaking”: “The house of Cartier entered the stage in 1905 
when it contracted Edmond Jaeger, one of the most important watchmakers on the 
Parisian scene, to exclusively fabricate watches for Cartier. Jaeger designed the most 
opulent and imaginative models, which were equipped with horological technology 
that upheld modern standards... The inventive Parisian created the ladies’ watch as it 
is presently worn by the world’s beauties. Collaboration between the great artist Louis 
Cartier and the great technician Edmond Jaeger bore rich fruits...” Clouzot spoke true 
because Cartier’s watch collections were ahead of their time in many aspects. Watches 
for the pocket, lapel and wrist as well as clocks 
embodied so much refinement that they evolved 
into genuine cult objects. Athletically inclined 
wearers, for example, could opt for a tonneau- 
shaped wrist chronograph whose push-piece resid-
ed in its crown. Water-resistant cases were yet 
another topic. Cases in every conceivable shape 
and style with imaginative and precious décors 
and superlative craftsmanship all run like Ari-
adne’s thread through the history of watches at 
Cartier. Though its beginnings were tentative, 
Cartier’s commitment to chronometric perfection 
knew – and knows – no limits.

Platinum pocket watch with triple time 
display, 1927 (Cartier New York)
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With a Flying Tourbillon: 
The Top Model in the Drive de Cartier Line

After its public debut at Geneva’s SIHH watch fair in 2016, the Drive de Cartier line 
went on to attract widespread popularity. Its cushion-shaped case continues Cartier’s 
decades-old tradition as a specialist for cases that are not round. One model that 
springs to mind in this context is the quadratic Santos with rounded corners and 
screw-mounted bezel, which Louis Cartier developed in the early twentieth century 
for his friend Alberto Santos Dumont. Incidentally: no other wristwatch has remained 
on the market in nearly unaltered form for a longer time than the Santos. The new 
Panthère, making its debut in 2017, references this superlative design. But let’s return 
to the Drive line, whose fans are naturally not restricted to automobile aficionados. 
The famous manufactory put a flying tourbillon in the latest addition to the top-of-
the-line product, something that is by no means new for Cartier: Caliber 9452 MC has 
proven itself in numerous wristwatch models since 2008. It was originally developed 
in the Roger Dubuis workshop, which came under the aegis of the Richemont Group 
ten years ago. This movement appealed to Cartier, after which it underwent an 
extremely thorough optimization process. Love’s labors were by no means lost 
because this miniature mechanical marvel is perfectly brilliant. Its 142 components 
combine to create a movement with a diameter of 23.3 mm and a height of 4.5 mm. It 
will continue to run for approximately 50 hours after being fully wound. The escape-
ment and balance make their revolutions inside a rotating carriage whose shape was 
inspired by Cartier’s familiar “C” logo; as it is borne only from the back it is of the 
flying variety. The balance completes 21,600 semi-oscillations per hour, meaning it 
swings to and fro at a moderate frequency of three Hertz. The Geneva Seal guarantees 
pre cisely defined quality and a weekly deviation from perfect timekeeping of no 
more than one minute. Cartier currently delivers the top-of-the-line Drive only in a 
red gold case. 

18 k red gold, hand-wound movement, tourbillon
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Glashütte Original’s Caliber 36:
Focus on Essentials

Glashütte Original, a key player in the Müglitz Valley, writes “Craftsmanship” with a 
capital “C”: all base movements powering this brand’s watches are fabricated with 
great manufacturing depth. Thus, precision and reliability were prioritized in the 
design of self-winding Caliber 36, which is 32.2 mm in diameter and 4.45 mm in 
height (unless extra functions are added). The wheels and pinions have a new toothing 
that reduces energy consumption when they mesh. The automatic subassembly is in-
tegrated directly into the movement’s three-quarter plate, while a reduction train 
polarizes the motions of the rotor, which has an outer segment in gold. For a long 
power reserve, Glashütte Original combines a specially designed barrel with a small 
core and a mainspring made from a highly efficient material invented by Swiss spe-
cialists at Nivarox-FAR: patented in 2008, Elinflex adds an additional ten hours to the 
power reserve. Thanks to these innovations, Caliber 36 offers a 100-hour power 
reserve, so ample energy remains even after it has spent a long weekend off its wearer’s 
wrist. The amplitude of the Glucydur balance, which has gold weighted screws and 
oscillates at a frequency of four Hertz, never falls below a predefined critical threshold 
throughout three days it runs without additional energy. And even after 96 hours, the 
amplitude still passes through at least a 200-degree arc. Tradition and innovation go 
hand in hand in the components: the escapement, which is crafted from a conven-
tional material (steel), relies on a modern balance-spring made of temperature-stable 
and antimagnetic silicon. The rate can be finely adjusted by altering the balance’s 
inertia. An index with swan-neck fine adjustment 
is nonetheless present: it can be used to adjust the 
beat of the pallet lever, i.e., a regular “tick tock.” 
Fine adjustment is performed in all six positions: 
with the dial up and down, and with the crown 
left, right, up and down. This movement would 
easily pass an official chronometer test like the one 
administered at Glashütte’s observatory. A stop-
seconds function, which this test requires, is like-
wise present. Caliber 36-02
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Beautifully Complex: The Senator Excellence 
Perpetual Calendar by Glashütte Original

Automatic Caliber 36, which premiered in the Senator Excellence in 2016, offers ample 
potential as Glashütte Original conceived it to host various additional functions. The 
purist base version was followed in the fall of 2016 by the Senator Excellence Panorama 
Date and by a version with an additional highly precise moon-phase display. The latest 
crown jewel arrives in 2017 in the guise of a perpetual calendar: at first glance, the 
positioning of the displays for the day of the week, leap-year cycle, month, panorama 
date, and moon phase recall their counterparts on the Senator Perpetual Calendar 
powered by automatic Caliber 100-02. But closer scrutiny under the dial immediately 
reveals the constructive evolution, which prioritizes user-friendliness. When the 
crown is pulled out, it links with the panorama date at 4 o’clock. The day of the week, 
month, and moon phase are each adjustable by pressing inset and accordingly unob-
trusive corrector buttons in the flank of the 42 mm red gold case; the moon-phase 
display errs by one full day only after three years have passed. A practical all-in-one 
corrector simultaneously advances the day of the week, date, and month. The calendar 
module, which needs no manual intervention until the end of February 2100, is a mere 
2.9 mm in height. The overall height of Caliber 36-02 is just 7.35 mm. Notwithstand-
ing its complicated inner workings, this watch rises only 12.8 mm above the wrist. 
Needless to say, all specifications for Caliber 36 also apply to this new watch. Each 
one is delivered with a remarkable quality promise: only after completing 24 days of 
intensive testing and quality control is it permitted to leave its manufactory and 
shipped to its future owner. This applies to every model in the Senator Excellence 
family: the purist three-hand versions must pass the same rigorous tests as the new 
top-of-the-line model. This thorough scrutiny is 
eternalized in a special engraving on the back of 
the case. The exam’s most important findings are 
written on an accompanying test certificate. An 
online portal was developed for Caliber 36, where 
aficionados can find a detailed description of 
the testing procedure. Owners who enter their 
personal access codes can view the test results 
measured for their own wristwatches.

18 k red gold, self-winding movement, 18 k red gold, self-winding movement, 
perpetual calendar, moon-phase display, 

panorama date
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Maximum Emotion: 
Vacheron Constantin and the Atelier Cabinotiers

Individuality is cultivated by those who can afford it. Wardrobe, homes, and interiors, 
to name just a few items, are available to some in custom-tailored versions. And this 
naturally applies to Vacheron Constantin’s watches. This began with the completion 
of the “Tivoli” project in 2013. This venture involved a unique and unprecedented 
pocket watch whose functions and specially constructed movement were unparalleled 
in watch history. Many months passed in the Plan-les-Ouates district of Geneva 
between the conception of the initial ideas and the final signing of the order. In this 
instance, two engineers and a prototypist in the brand’s specially equipped “atelier 
cabinotiers” designed an opus that would be exclusive from A to Z. This was complex, 
but the creation of the pocket watch going by the numbers 57260 was even more 
demanding as it embodies a superlative that can hardly be described by just a few 
statistics. Weighing one kilogram, it required eight years to develop, is protected by 
ten patents, performs 57 functions, is 50.55 mm high, has a diameter of 98 mm, com-
prises 2,826 components, and was purchased by an American collector for an estimat-
ed five million euros. Another example of comparable expertise in a wristwatch is the 
Janus-faced Les Cabinotiers Celestia Astronomical Grand Complication 3600. Five 
years of work were invested in this remarkable timepiece powered by Caliber 3600 
with 23 complications, which combines 514 components, including six spring barrels. 
Two dials and their hands enable its owner to read sidereal time, mean time, and the 
continually displayed true solar time. Its functional 
spectrum includes three weeks of power reserve, a 
tourbillon, a perpetual calendar, a day/night display, 
a highly precise moon-phase display, indicators for 
the age of the moon, the times of sunrise and sun-
set, the seasons, the solstices, the equinoxes, the 
constellations, the tides, and the conjunction, 
opposition and quadrature of the sun, earth, and 
moon. The rear dial bears a transparent map of the 
sky above the Northern Hemisphere with depictions 
of the Milky Way, the ecliptic, and the celestial 
equator. The price of this masterpiece came to more 
than one million Swiss francs. Pocket watch 57260, 

with 57 complications in total
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A “Jumpy” Character: Vacheron Constantin’s 
Patrimony Moon Phase and Retrograde Date

Since time immemorial, people, both bidden and unbidden, have philosophized about 
the essence of time, the most precious of all human values. One fact is beyond debate: 
time is a constant and unending cycle of coming and going. With this in mind, it’s 
not surprising that nearly all clocks and watches use revolving hands to display 
time’s passage. The resulting circles correspond outstandingly well with Vacheron 
Constantin’s self-winding Caliber 2460 PDL – and naturally also with the similarly 
round shape of the new Patrimony Moon Phase and Retrograde Date’s case. Time can 
also be defined as a departure from origins and a return to them, a viewpoint first 
embodied around 1820 in pocket watches with unconventional indicators equipped 
with hands that traversed only an arc and not a full circle. When a hand reached the 
end of its appointed arc, it jumped back to its starting position. Connoisseurs 
describe this as a retrograde display, a “jumping” system that puts extreme demands 
on technicians because watch movements are usually inherently not strong enough to 
trigger such abrupt actions. This means that the necessary energy must be accumulated 
gradually in a snail-shaped cam element. As it rotates, its rising curvature acts on a 
lever system with connected hands. A plunge down a steep step after a 360-degree 
turn liberates sufficient energy to power the fast retrograde motion. The slow 
pilgrimage resumes afterwards, as it does on this wristwatch’s unusual date display 
with hand indication. The date requires manual 
correction at the end of all months with fewer 
than 31 days, but the moon phase display won’t 
err by one full day until 122 years have passed. 
No fewer than 275 components combine to form 
the brand’s own Caliber 2460 PDL, which boasts a 
22-karat gold rotor. All its setting and correcting 
tasks are accomplished using the crown, while 
its barrel stores enough energy for 40 hours of 
autonomous power. The Geneva Seal guarantees 
quality and precision.

18 k red gold, self-winding movement, 18 k red gold, self-winding movement, 
moon-phase display, 

retrograde date indicator
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Stylistic Metamorphosis: 
Four Generations of IWC’s Da Vinci

The histories of IWC and its Da Vinci line of wristwatches impressively illustrate the 
transformations that are inseparably linked with the passage of precious time. This 
traditional Swiss manufactory first used the name of the Italian universal genius in 
connection with a quartz movement in 1970. That project, which involved the collab-
orative efforts of the Centre Électronique Horloger (CEH) in Neuchâtel and several 
other manufacturers, culminated in the creation of Caliber Beta 21. The only watch 
factory in northeastern Switzerland encased the large rectangular movement in a 
deliberately non-round case. Although these watches were quite expensive at the time of 
their premiere, approximately 600 specimens of the electronic Da Vinci were manufac-
tured at the time. Visitors to the Basel watch fair in 1985, on the other hand, were 
pleasantly surprised to discover the world’s first automatic chronograph with perpetual 
calendar and four-digit year display in one of IWC’s showcases. The name of this 
round and now-classic newcomer was also Da Vinci. Under the direction of head 
watchmaker Kurt Klaus, IWC’s technicians had developed an 81-part module that 
could be operated entirely using the crown. But the indications could be reset only in 
one direction: forward. The moon-phase display was superlative, emulating astro-
nomical phenomena with a monthly deviation of just 0.00066 days; patent protection 
was self-explanatory. Valjoux’s time-honored Caliber 7750 served as its ticking plat-
form. After 21 years and more than 20,000 units sold, 
this caliber’s lifecycle ended in 2006 when a tonneau- 
shaped successor polarized opinions the following 
year. Some people were enamored with the third 
Da Vinci generation, while others were less enthusias-
tic, but everyone agreed that IWC had endowed this 
wristwatch with fine manufacture-made mechanisms. 
One example of these was automatic Caliber 89360 
with a column wheel chronograph, which took four 
years to develop. For the creation of the newest Da 
Vinci, IWC complies with the sober opinion insisting 
that a wristwatch can have any shape whatsoever as 
long as it’s round.

Da Vinci Perpetual Calendar, 
split-seconds chronograph
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Perpetual Calendar and Even More Perpetual Moon: 
IWC’s Da Vinci Perpetual Calendar Chronograph

If you’re familiar with the Da Vinci chronograph from 1985, it won’t take you much 
effort to get used to this 43-mm newcomer, which premieres in 2017. The perpetual 
calendar puts the date, day of the week, and month at the same locations that they 
occupy on their predecessor: the four-digit year is in its habitual place at the 7:30 
position and the moon-phase display has stayed below the 12 o’clock position. Close 
scrutiny is needed now, because the semicircular window has been replaced by a 
round opening in the dial. This moon-phase display runs much more accurately than 
the previous version: rather than erring by one full day after 122.6 years, it deviates by 
24 hours only after 577.5 years have elapsed. Imagine how much water will have 
flowed down the Rhine before the year 2594 arrives! The redesign is due to manufacture 
Caliber 89630 and its technical elements: after the chronograph has been switched 
on, the 60-minute and 12-hour counters make their revolutions perceptibly as an 
ensemble in the top half of the dial. This is an element that had to be taken into account 
when the moon phase display was designed. The chronograph boasts traditional 
features such as a column wheel, rocking pinion coupling, and a flyback function. 
A chronograph center wheel with 240 specially shaped teeth nearly eliminates the 
notorious judder accompanying the start of the chronograph’s second hand. The high 
efficiency of the chronograph mechanism can be deduced from the fact that the 
68-hour power reserve is scarcely diminished when the chronograph runs continually. 
Its Glucydur balance has four regulating screws on its rim, while its freely breathing 
f lat Anachron hairspring completes 28,800 
beats per hour. Instead of IWC’s usual Pellaton 
winding, this movement has an innovative 
system that allows winding in both directions 
thanks to four pawls that transform the kinetic 
energy of the shockproof, heavy metal rotor 
into potential energy. The oscillating weight 
is visible through a transparent pane on the 
back of the red gold case, which is water- 
resistant to three bar. 

18 k red gold, self-winding movement, 18 k red gold, self-winding movement, 
moon-phase display, chronograph
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Time Flies: 
Eleven Years of Wempe Glashütte

The Wempe family business purchased the rundown observatory in 2004. This was 
followed in 2005 by the one-hundredth anniversary of Chronometerwerke GmbH, 
which was established in 1905 and taken over in 1938 by Herbert Wempe, who renamed 
it Wempe Chronometerwerke. After thorough renovations and expansions, Kim-Eva 
and Hellmut Wempe invited guests on June 14, 2006 to celebrate the reopening of the 
observatory, which perches high above the Saxon watch Mecca. Because of the obser-
vatory’s secluded location and decrepit architectural condition, even the locals had 
more or less forgotten it. Only a few specialists recalled that this distinctive building 
built in 1910 had served as the authority for precise time measurement in Glashütte. 
In those bygone years, the official reference time had also been cabled and radioed via 
Morse code to Glashütte’s watch manufacturers from the Imperial Physical Technical 
Institute. But due to technical reasons, this time signal arrived after an unacceptably 
lengthy delay. The deplorable situation finally came to an end when, at long last, the 
observatory resumed its activities. Incidentally: high atop the observatory hill, appren-
tices from Glashütte’s school of watchmaking also learned how to determine the 
precise time by observing star transit through a refracting telescope. Establishing an 
official testing laboratory to certify precise watches was a logical next step. But all of 
these achievements ceased abruptly after the end of World War II. Glashütte’s commu-
nity administration took control of the observatory and allowed it to deteriorate because 
East Germany’s socialist regime had no 
use for what was regarded as superfluous 
luxury: fine, highly precise timekeepers 
for personal use. Several high points in 
the art of German watchmaking coin-
cided with the observatory’s reopening 
in 2006. One of them elevated the im-
portant legacy of Wempe Chronometer-
werke onto the building’s nameplate. 
This landmark event is commemorated 
by each and every watch that bears the 
phrase “Wempe Glashütte I/SA“.

Observatory around 1950
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A Premiere at Wempe Chronometerwerke:
Self-Winding Caliber CW4 

“All good things come in threes”: this adage also applies to Wempe Chronometerwerke, 
which boasts three exclusive hand-wound movements for wristwatches. Tonneau- 
shaped Calibers CW1 and CW2 meanwhile belong to history, but round Caliber CW3 
continues the tradition. Automatic movements joined the family in 2016: when a 
watch powered by an automatic caliber is worn, a heavy metal rotor continually supplies 
fresh energy to its movement. An alternating gear train efficiently takes that energy 
and winds the movement’s two mainsprings in both directions of rotation. The rela-
tively small oscillating weight makes its revolutions above a typical Glashütte 
three-quarter plate; the rotor is borne atop tiny ceramic balls, which ensure longevity 
and uncomplicated servicing. More than 92 hours of autonomous energy are guaran-
teed after the rotor has fully tensioned both mainsprings, so this microcosm will still 
be ticking at a reliable and certified pace of four Hertz even after it has spent a long 
weekend inside a safe. A handsome elongated bridge, engraved by hand in accord with 
time-honored Glashütte tradition, hovers above the variable-inertia balance. A tradi-
tional index mechanism for fine adjustments to the rate is unnecessary because four 
screws in the balance wheel facilitate this for the watchmaker. The balance can be 
halted to exactly synchronize a time signal and the second hand, which sweeps from 
the dial’s center. The Wempe Chronometerwerke movement delights the eye with five
gold chatons, while endstones limiting the vertical play of the fourth wheel represent
another quality characteristic of automatic Caliber CW4, which was developed in 
collaboration with the Swiss specialist manufacturer 
SOPROD from Les Reussilles. Ultramodern manufac-
turing centers in the Müglitz Valley are responsible 
for the three-quarter plate and the balance, the auto-
matic subassembly, and the center wheel bridges. 
Assembly of the caliber’s 300-plus components, its 
fine adjustment, and its encasing – in a 41 mm case 
with transparent case back water-resistant to three 
bar – as well as the chronometer tests according to 
the DIN 8319 norm, all take place in Glashütte.

Stainless steel, self-winding movement, 
chronometer 
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Small, Slim, and Absolutely Indispensable: 
The Hands of Analogue Timepieces 

Experienced designers say that the dial accounts for 80 
percent of the first impression made by an analogue wrist-
watch. But if push comes to shove, a watch can make do 
without a face: after all, facelessness is also a kind of face. 
But hands are another story altogether. They’re absolutely 
indispensable because they alone endow anonymous time 
with perceptible form. Their motions indicate progress, 
which is usually experienced as relative. No explanation of 
relativity is more apt than Albert Einstein’s quip, “Put your 
hand on a hot stove for a minute, and it seems like an hour. 
Sit with a pretty girl for an hour, and it seems like a minute. 
That’s relativity.”  

Physicists in the early twentieth century postulated 
that time can only be what one reads from a clock or watch. 
Humanity’s most precious commodity, which steadfastly 
defies every effort to define it, results solely from the rela-
tive positions of the hour hand and minute hand. A dial, in 
one form or another, is secondary and dispensable. A quick 
glance at the hands suffices to know what time it is. This is 
one reason why classic wristwatches with analogue time 
displays remain unflaggingly popular despite all advance-
ments in digital electronics.  

But a timepiece’s hands can do much more than merely 
show the time of day or night. On a chronograph, for exam-
ple, they can indicate the duration of elapsed intervals 
ranging from as short as one-tenth of a second to as long as 
several hours. On a timepiece with calendar complications, 
hands can show the date, the day of the week, the month, 
the leap-year cycle, the equation of time, and sometimes 
also the moon’s phases. They can also show the hour that 
has just this moment chimed from the bells in the steeples 
above the churches on a faraway continent. 

Noteworthy Objects

With these and other conceivable examples in mind, it be-
comes clear that the “hands of time” on a watch’s dial deserve 
the greatest attention with regard to their shape, material, 
coloration, and naturally length and proportions. Happen-
stance and carelessness have no place here. 

The tip of a minute or second hand must be precisely 
long enough to reach its corresponding scale on the dial. 
The same applies to the tip of the hour hand and the wreath 
of markers associated with it. With regard to proportions, 
certain standards have become customary over the course 
of many decades. According to the unwritten laws of watch-
making, the hour hand should be one-third shorter and 
twenty percent wider than the minute hand. 

When watch manufacturers rely on readymade hands, 
they have basically no other option than to design the dial 
to match the available hands. Any other approach would 
result in a disharmonious and imperfect ensemble. 

The better method, of course, is to begin the design pro-
cess by harmonizing the dial and its hands. But extra time 
and additional money are necessarily required to develop a 
fresh hand style and craft it in the traditional manner for a 
new wristwatch.  

The first step is to fundamentally consider what sort of 
hands would match the design of the nascent wristwatch. 
Hundreds of different styles have been created during the 
long history of timekeeping, and a few examples are poire 
hands with their pear-shaped tips; Breguet hands, which 
culminate in a small pierced disc; skeletonized hands; 
rhombic dauphine hands; and filigreed gothique hands. 
Manufactories that cherish their reputations and the good 
names of their products use hands in individualized shapes 
as an instantly identifiable feature. 

Although watch hands exist in a vast variety of styles and 
shapes, all share a few common denominators. Every hand 
culminates in a tip; the tips of the best hands are manually 
polished and shaped. 

1 9

8

2 10

3 11

4 12

5 13

6 14

7 15

1. Louis XV, 2. Louis XVI, 3. Arrow hand, 4. Feuille, 5. Lancette, 6. Losange
7. Obelisque, 8. Cathedral, 9. Spade, 10. Squelette – Spade,
11. Thin spade hand, 12. Breguet – thick, 13. Breguet – classic
14. Breguet – thin, 15. Breguet – original
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Below the tip, every hand has a more or less elongated body. The hand is connected to 
the movement at its opposite end at the arbor, which is usually round, pierced with a 
hole, and fitted with a neck or tubule through which artisans or automated machines 
press the forward end of a rotating staff. The second hand and the chronograph second 
are usually counterweighted to balance their mass.

Diversity distinguishes the spectrum of materials. Galvanically finished or 
lacquered brass traditionally ranks among the most frequently used materials. Blued 
steel embodies special value, while solid gold and platinum signify understatement 
among the finest luxury watches. Other substances include bronze and Pfinodal, a 
copper-based alloy that’s well suited for a chronograph’s hardworking second hand. 
Aluminum or plastic are often used, but not on high-quality timepieces.

Twenty or More Work Steps  

Traditional methods begin with a slim strip of metal between 0.1 and 0.15 millimeter 
thickness. High-end makers use special machinery to bevel one side of the strip. This 
beveling not only makes the hands lighter in weight, but also pointier. To ensure the 
necessary precision for the subsequent steps, the strip’s edges are perforated. This 
serves to precisely guide the part through numerous stamping processes. It therefore 

stands to reason that individualized 
hands require special, very costly 
punching tools. To optimize symme-
try, the contour is first milled on only 
one side. The opposite side is achieved 
through mirroring in the fabrication of 
the punching tool. 

Precise stamping with progressive 
dies brings the hand into its basic 
form. Ongoing monitoring is essential 
because flawed or worn tools inevitably 
produce unusable hands. 

All further steps, which can number 
as many as forty, depend on the maker’s specifications. The labor involved in creating 
manually sharpened tips and cambered, faceted, polished, or satin-finished surfaces 
handily exceed the effort of making basic hands. Galvanic methods can lend a golden, 
silvery, or blackened look to brass or bronze hands, and lacquer can be applied in 
every conceivable color. Specially designed details can be printed onto hands via tam-
pon transfer, a commonplace process in the production of dials. 

Handcraftsmanship is essential to suc-
cessfully make blued steel hands. Follow-
ing meticulous preparation, the hands are 
put into a kiln or onto a small pan. The 
desired color appears when they reach a 
temperature between 320° and 330° Cel-
sius. Experienced artisans know just how 
long to heat the hands. If the interval is 
too brief, the desired effect is not achieved; 
if it’s too long, the hands are irremediably 
marred.  

Of course, a watch’s hands can also be skeletonized, either to offer a less unob-
structed view into the movement or to form apertures that can be filled with luminous 
material. 

The final step in hand manufacturing is meticulous quality control by an examiner 
who peers through a loupe or microscope. Due to production methods and transport 
from one stage of fabrication to the next, flaws and damage are frequent. In some 
instances, more than one-third of the hands are culled by these mercilessly eagle-eyed 
examiners. Only perfect hands, secured to protective transport cards, are allowed to 
leave the manufacturer’s premises.

Making Hands Glow

Watches that can display the time in the dark are a science all their own; watchmakers 
have puzzled over horological luminescence for centuries. Nightlight clocks with 
candles burning in their interiors were one solution, and luminescent substances have 
been known since the seventeenth century. In this context, specialists distinguish 
between fluorescence, meaning the immediate glow of materials when exposed to light 

Hand punches

Varnishing of the hands after punching

Bluing of a set of hands, requires a high degree of dexterity 
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(instantaneous transformation), and phosphorescence. The latter occurs when a sub-
stance continues to radiate visible light after energetic stimulation has ceased; such 
materials have a storage effect. 

The first attempts experimented with small f lasks filled with pyrophore. When 
these bottles were opened, inflowing air created a glow effect that was bright enough 
to read the time. H. B. Nemitz is believed to be the first person to develop a luminous 
substance for dials and hands. In 1875, he invented a mixture of sulfur and calcium 
blended with resinous binding agents, which emitted a bluish-purple glow. This 
phosphorescent substance unfortunately caused parts of the movement to oxidize, so 
Nemitz’s solution never became widespread.

A genuine breakthrough arrived in 1898, when Marie and Pierre Curie discovered 
radium, whose salts excite zinc blende 
(sphalerite) to glow autonomously, a 
phenomenon that made prior irradia-
tion of the luminous mass unnecessary. 
Seven years later, the Buchler GmbH. 
quinine factory in Braunschweig began 
selling the f irst practicable radi-
um-based luminous dials and hands. 
German physicist and Nobel laureate 
Philipp Lenard (1862-1947) also de-
serves mention in this context: his ex-
haustive research discovered more than 
1,000 luminous substances (silicates, sulfides, or tungstates) that glow in widely diverse 
colors. Watches with autonomously luminous dials and hands were very popular among 
soldiers during World War I. 

Radium, gloriously luminous and impossibly magical, remained omnipresent on 
glow-in-the-dark watches into World War II. But radium’s shortcoming is described by 
Hans Jendritzki in the book “Der moderne Uhrmacher”, published in 1978: “Luminous 
watches have become a thorny problem. Many countries have passed laws governing 
the trafficking of radioactive materials. Until around 1950, most luminous watches 
relied on radium 226, which was used to luminously excite zinc sulfide. Mesothorium 1 
(radium 228) and radiothorium (thorium 228) were less frequently used. Their alpha 
particles excite luminescence and are absorbed by the luminous paint, but the beta 
rays emitted as decay products penetrate the watch crystal and escape into the envi-
ronment.”

Cheap fission products of uranium (like strontium 90) failed to solve the problem. 
Their harsh beta rays injured wearers’ wrists, which led to a ban on the use of this 
material. Nonetheless, up to the early 1960s, the hour markers and hands on some 
military watches were still coated with radium (with a half-life of 1,622 years) or 
strontium 90. Although these components no longer glow in the dark, they continue 
to emit considerable radiation. 

A viable alternative was offered by decaying tritium atoms, which bombard zinc 
sulfide crystals with electrons (beta rays), thus exciting the crystals to glow lastingly. 
The presence of these substances is usually indicated by a little “T” at the bottom of 
the dial. With a half-life of 12.3 years, tritium is a radioactive isotope that decays into 
harmless helium. The beta rays emitted by tritium are too weak to penetrate a watch’s 
crystal or its metal case, so the risk factor associated with tritium is virtually zero. 
Nevertheless, some watch brands insist that these dials and hands be replaced when 
such a watch is serviced or repaired. Those who would like to have his or her beloved 
watch returned in its original state should take appropriate precautions.  

Modern gaseous tritium light sources (GTLS) are slender glass tubules containing 
miniscule quantities of tritium, which cause zinc sulfide to glow. The luminosity 
persists for at least ten years. “trigalight®” denotes a patented method yielding a 
product that glows 100 times brighter than traditional tritium paints.

Super-LumiNova, on the other hand, is an inactive material that continues to glow 
for some time after exposure to light. Invented in the 1960s, its phosphorescent pig-
ments can be compared, with some simplification, to a rechargeable battery. Sunlight 
and artificial light charge the nonradioactive pigments, which are based on alkaline 
earth-metal aluminates. The longer and more intensively the prior illumination, the 
more radiant energy is stored. The subsequent emissive capacity also depends on the 
surface area. Compared to conventional luminescent substances that use zinc sulfide, 
Super-LumiNova glows with much greater intensity and for many hours, although its 
brightness gradually decreases over the course of the night. 
Other advantages of Super-LumiNova are as follows: 
• The material doesn’t wear out, so it continues to glow for many years.  
• There are nearly no limits to the choice of luminous colors; retro-styled hues are 

also possible. 
• The pigments retain their original color regardless of external illumination. 
It is accordingly not surprising that mechanically or manually applied Super-LumiNova 
plays an extremely important role in the fabrication of today’s luminous hands (and 
luminous dials). 

Green luminous dots (Super-LumiNova)
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The Evolution of Hands 

Time never stops – also not in watchmaking workshops or factories that make indis-
pensable components such as hands. A look into the history of the component reveals 
that the “hands of time” were actually made by hand until the middle of the eighteenth 
century. Depending on its complexity, the fabrication of a set (i.e. all of the hands 
needed for one watch or clock) could require several days’ worth of work. Around 1765, 
some artisans began hammering blanks from sheet metal with the aid of hammers 
and matrices. Mechanical punching became widespread in the nineteenth century: 
it brought greater speed and thus lower cost through serial production. The first 
machines were powered either manually or by treadles; these were successively aug-
mented or replaced by more efficient machines. 

Digital quartz watches first posed a serious threat to analogue time displays in the 
1970s. The Quartz Revolution forced numerous hand manufacturers to close their doors 
forever. Nowadays only a few makers remain active in 
Switzerland: these include Aiguilla, Estima, Fiedler, 
Universo, and Waeber. Their umbrella association 
headquartered in Neuchâtel is called the “Groupement 
des fabricants suisses d’aiguilles pour l’horlogerie” 
(GFSAH). Many of the punches needed were developed 
for specific uses in close cooperation with experienced 
machinists; the production spectrum of the afore-
mentioned companies is truly gigantic. Fiedler, to cite 
only one example, has well over 25,000 hand references 
in its program. The collection of stamping tools on 
premises is correspondingly huge. 

Hands are also made in Germany by Uhrenteile-Manufaktur (UTM), which is based 
in Schramberg in the Black Forest. Lehmann Präzisions GmbH, likewise in the Black 
Forest, mills them from solid metal with its own precise machinery.  

The biggest players on the hand scene are headquartered in Asia, meaning in 
China, India, and Japan. They fabricate cheap, mass-produced merchandise, but they 
also make very high-quality hands for luxury wristwatches. Annual production totals 
many millions of hands. Stamps and punches are commonly used here, although 
computer-guided methods have long since made major inroads. Electroerosion, milling, 
and laser cutting can be advantageous when the small size of the production run cannot 
amortize the fabrication of costly tools.

Finally, all that remains is to ask an 
often-posed question: why do the hands 
on the dials of photographed or dis-
played watches almost always show eight 
minutes past 10 o’clock? Two answers 
are possible. First, this constellation of 
hands makes a friendly impression as 
though the watch were smiling. Second, 
when the “hands of time” are motion-
lessly frozen in this orientation, they 
hand somely frame the manufacturer’s 
name and logo, which are traditionally 
located just below the 12 o’clock position.   

Patek Philippe, Cal. 89, different types of hands on an ultra-complicated watch, 1989 Classic monopusher chronograph 
with Breguet hands, Cartier 1929

Perfectly chosen hands, L. Leroy 
Paris, pocket watch from ca. 1900

IWC - “special watch for aviators” 
with bold luminous hands, 1936

The famous Mark XI from IWC 
with baton hands, 1948
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The Past Lives On: 
The Renaissance of the Name “Ferdinand Berthoud”

As it does so often in life, chance also played a major role in the renaissance of the 
Ferdinand Berthoud label. Karl-Friedrich Scheufele first encountered the name, 
which is associated with a noteworthy historical watchmaker, at his own Chopard 
L.U.CEUM museum. Berthoud, an important watchmaker, was born near Fleurier in 
1727. His outstanding creations so strongly impressed Scheufele that he set out to 
discover who owned the rights to the name. Its owner was a gem setter who planned 
to make relatively simple watches powered by inadequately simple ETA movements 
and bear the name “Berthoud” on their dials. Fortunately, these modest plans never 
materialized as Scheufele acquired the rights to the Berthoud name approximately ten 
years ago. Following the acquisition, he delved progressively deeper into Berthoud’s 
illustrious biography. A Frenchman with Swiss roots, Berthoud published his first 
article in 1755, followed by a two-volume tome on his profession in 1763. His dedication 
to precision watchmaking earned him an associate foreign membership in London’s 
Royal Society. Two of his excellent marine chronometers kept time during an 
18-month voyage in 1768; one of the two (No. 8) enabled the war corvette Isis to 
determine her geographic longitude to the nearest half degree. This achievement 
earned Berthoud the title of purveyor to the royal court and the navy. In this capacity, he 
made no fewer than 20 marine chronometers for the French admiralty. After his death 
in 1807, his nephews Pierre-Louis Berthoud 
(1754-1813) and Charles-Auguste Berthoud 
(1798-1876) continued their uncle’s work. But 
after 1876, the Berthoud dynasty survived only 
in history books and superlative timepieces for 
which collectors gladly paid princely sums. 
After the purchase of the Berthoud name, 
Karl-Friedrich Scheufele and three experienced 
specialists revived the proud family tradition. 
Visitors who enter the quiet little workshop just 
underneath the roof of the Chopard Manufacture 
instantly feel as though time has stood still.  

Marine chronometer, No. 6, 1777 
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Memories of the Future:
The Comeback of Ferdinand Berthoud   

Ferdinand Berthoud so strongly impressed Louis XV and his council that the 26-year-
old was granted the title of master watchmaker by special decree in 1753. Already 
a purveyor to the court and the navy, he was named a knight of the Legion of Honor 
by Napoleon I in 1804, three years before his death. His tradition-wreathed name re-
gained a ticking face in 2015. The premiere model of the new Chronométrie Ferdinand 
Berthoud, founded by Karl-Friedrich Scheufele, is named Ferdinand Berthoud FB 1. 
Only 100 units of this premiere timepiece housed in an octagonal-shaped case with 
lateral viewing windows are destined to be made. Half of them are encased in white 
gold and titanium cases, while the other 50 boast cases made from rose gold and black 
ceramic. Both versions are animated by newly developed hand-wound Caliber FB-T.
FC. In keeping with tradition, this movement has a chain-and-fusee system to ensure 
nearly constant force throughout its 53 hours of power reserve. The columnar caliber 
with a nickel silver base plate is 8 mm tall and an impressive 35.5 mm in diameter. An 
innovative differential gear train ensures that the movement continues to run while 
its energy reservoir is being replenished, and its spring barrel has a Maltese cross 
stopwork device to limit the number of mainspring winding turns. The power reserve 
à la Georges Daniels can be interpreted as a coy allusion to erstwhile relationships 
with the British royal house, while the intelligent combination of a truncated cone, 
threaded spindle, and moveable scanning arm conveys the information created by the 
movement to a hand. A tourbillon, visible from the rear, is also included: its rotating 
carriage is made of titanium and bears two golden weights to assure perfect equilib-
rium. This exclusive balance, whose variable inertia renders an index superfluous, 
cooperates with an in-house Breguet-style 
hairspring. Another special feature is the 
central second hand with patented direct 
drive. This movement combines more than 
420 components (without counting all the 
parts of the chain individually) and is offi-
cially certified as a chronometer after passing 
the required tests.

18 k white gold, self-winding movement, 18 k white gold, self-winding movement, 
tourbillon, power-reserve indicator, 

chronometer
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Creatio Ex Nihilo: 
Chopard and its Manufacture Activities   

An immensely important era began for the house of Chopard in 1992 when this brand 
took the great leap from being a company that uses externally sourced calibers in its 
watches to the status of a full-fledged manufacture. Caliber L.U.C 91.01-L, a slim 
self-winding movement named to commemorate the firm’s founder Louis-Ulysse 
Chopard, made its debut in 1996. Enormous progress has been made since then at the 
Chopard Manufacture’s headquarters in Fleurier, where approximately 120 employees 
are on the payroll. Their diverse skills enable them to master the entire spectrum 
of tasks from development and design and construction through tool making and 
machine work and all the way to fine processing, assembly, and conscientious quality 
control. Some 4,000 ticking masterpieces are shipped annually from the thoroughly 
renovated building, which formerly housed the FEF ébauche factory. The following 
statistics are equally impressive: after rather modest beginnings, the largest watch 
company in the little town at home in the picturesque Val de Travers lifted a total of 
eleven caliber families from the baptismal font. Calibers 96, 63, 01, 97, 98, 02, 03, 04, 
05, 06, and 08 cover almost the entire palette of sophisticated horological creativity. 
And that’s not all: the Chopard Manufacture derives a full 85 variations from these 
aforementioned base calibers. Fleurier Ebauches deserves the credit for nine addition-
al derivatives: a subsidiary of Chopard, 
this manufacture specializes in the in-
dustrially oriented fabrication of me-
chanical movements. The most recent 
creation, a small caliber for ladies’ 
watches, entered the stage of artistic 
timekeeping in the autumn of 2017. 
Returning to the Chopard Manufacture, 
it is also good to note that it has shel-
tered the L.U.CEUM museum since 2006. 

L.U.C 4T-Quatro Tourbillon 
with L.U.C Cal. 1.02, Ref. 16/1869
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Tribute to the Calendar and the Moon: L.U.C Lunar One

Chopard’s 43 mm L.U.C Lunar One is anything but forgetful. In fact, it’s just the oppo-
site: two future-oriented “memories” are integrated into each of the 100 platinum 
watches of this limited edition. One “memory” is for the elaborate, meticulously 
crafted calendar, which is unfortunately concealed beneath the dial. This mechanism’s 
indicators, on the other hand, are in full view: the date occupies two windows below 
the 12 o’clock position, while the day of the week and the month are shown by two 
long hands at the 9 and 3 o’clock positions. Their shorter, concentrically rotating 
counterparts help the watch’s owner to correctly set this complex companion for the 
wrist. The short hand at the left shows whether daytime or nighttime hours are dis-
played: after all, a calendar’s indicators should advance at midnight, not at noon. The 
hand at the right shows the current position of the leap-year cycle. The foregoing 
explanations should make it clear that this timepiece hosts a perpetual calendar. If 
the two mainsprings are wound regularly, the calendar will need no manual resetting 
until the end of the second month in 2100, when the leap day will be eliminated in 
accord with the rules stipulated by Pope Gregory XIII’s calendar reform. After a small 
manual correction, the L.U.C. Lunar One and its calendar will again be ready for the 
next 100 years. Automatic Caliber L.U.C 96.13-L wound by micro rotor, which is a 
mere six millimeters in height, also offers another horological tidbit: a unique orbital 
moon-phase display at the 6 o’clock position. Two discs, each with 135 teeth, rotate 
coaxially one atop the other. The lower disc depicts two diametrically positioned 
moons. Above it, a pierced disc bearing a representation of the starry firmament 
rotates in the same direction as its counterpart, but at twice its speed. An intelligent 
gear train ensures that the new moon always 
appears at the dial’s center and the full moon 
is always shown at the 6 o’clock position. 
This display runs with marvelous accuracy: it 
deviates from astronomical reality by a mere 
57.2 seconds per lunation (29.53059 days), 
which is the interval between two successive 
new moons.

Platinum, self-winding movement, 
perpetual calendar, moon-phase display
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Freethinking: 
Panerai’s “Laboratorio di Idee”

Venturesome thoughts and seemingly reckless experiments aren’t only allowed, 
they’re positively encouraged at Panerai’s “Laboratorio di Idee.” A staff of more than 
50 colleagues in the Laboratory of Ideas makes ample use of its expressly granted 
freedom. Occasionally impetuous creativity in the quest for innovative products is the 
most important resource for the employees located in Switzerland’s Pierre-à-Bot. 
After all, this watch manufactory thrives by repeatedly whetting the appetite for novelty 
among the so-called Paneristi. The staff’s practicality is confirmed by the fact that a 
large percentage of its concepts – which begin in imaginative minds, continue onto 
computer screens, and take three-dimensional shape as prototypes – ultimately become 
saleable products. Around 80% of the suggestions submitted by the Laboratorio di 
Idee members sooner or later become reality. Inventive ideas are never rejected out-
right: perhaps they’re only unfeasible at first and must wait for technologies and 
materials to catch up with them. Situated high above Neuchâtel, the “Laboratorio” is 
the birthplace of the Carbotech™ case, which is made from lightweight, highly resilient 
carbon fiber. A special manufacturing technique assures that no two cases are exact-
ly identical: structural details reveal small but appealing differences. This freedom of 
human thought also gave birth to the nearly 100% scratch-resistant “Bulk Metallic 
Glass” case of the Luminor Submersible 1950 BMG-TECH™ 3 Days Automatic. But 
before Panerai’s clientele can enjoy such product innovations, they must first prove 
their reliability in rigorous tests, without which the danger of malfunction and com-
plaint would be far too great. No 
ordeal is too severe during the testing 
phase thanks to Panerai specialists, 
whose forte is to invent the merciless 
tests applied to the new watches. 
Their job is to foresee every mishap 
that might befall a Panerai timepiece 
in its subsequent life on a wearer’s 
wrist before it leaves the factory. 

Officine Panerai manufacture, Neuchâtel
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Built to Last: 
Panerai’s LAB-ID™ Luminor 1950 Carbotech™ 3 Days

Pay a bit more now and enjoy 50 years of serenity later: Panerai promises this to the 50 
buyers of the LAB-ID™ Luminor 1950 Carbotech™ 3 Days. If one of these wrist-
watches malfunctions due to manufacturing defects, Panerai will replace it with a 
new one. This long-term investment comes with the 49 mm Carbotech™ case made 
from lightweight, highly resilient carbon fiber. High-performance carbon-fiber mats 
fabricated from the organic polymer PEEK (polyether ether ketone) are used for the 
case blanks. After placing each mat at a 15-degree angle to its neighbor they are 
inseparably fused by pressing at a predefined temperature. Once the case is crafted, a 
metal ring to hold the movement is added to which the titanium back and the rotating 
carbon fiber bezel are screwed. The bezel’s inlays are made of scratch-resistant 
ceramic, while carbon fiber is used for the crown protection and its characteristic 
guard lever. Carbon fiber is also utilized to craft the midnight-black dial, which fea-
tures Panerai’s typical sandwich-style architecture. The dial’s bearing plate is coated 
with carbon nanotubes, which absorb incident light and reflect almost none. The 
resulting matte surface contrasts with the blue Super-LumiNova of the hands and 
hour and second markers. Panerai also makes use of carbon fiber’s favorable properties 
in new hand-wound Caliber P.3001/C with three-day power reserve. Aficionados can 
peer through a transparent pane on the case back to read the power-reserve display 
and view the movement, which needs no liquid lubricants. Its plates and bridges are 
made from a low-friction composite based on tantalum with integrated ceramic while 
a high percentage of carbon fiber minimizes pivot friction. Also noteworthy is that the 
two spring barrels are coated with ultra-hard diamond-like carbon (DLC) to minimize 
wear. The energy stored in these barrels keeps the movement running reliably at a 
frequency of three Hertz. The escape wheel and 
pallet lever are made of silicon, so no oil is necessary 
there either. Another interesting detail involves 
pulling the crown out to set the hands: this not only 
halts the balance, allowing to-the-second setting, 
but also speedily and precisely returns the second 
hand to its vertical position. 

Carbon, hand-wound movement, 
limited to 50 watches
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Scratch-Resistant High Tech: Panerai’s 
Luminor Submersible 1950 BMG-TECH™ 3 Days Automatic

Even upon close scrutiny one might mistakenly conclude that the case of the Luminor 
Submersible 1950 BMG-TECH™ 3 Days Automatic is made from a special gray titanium. 
But appearances can be deceiving: the case of Reference PAM00692, water-resistant to 
30 bar, is crafted in “bulk metallic glass,” more frequently known by its acronym 
“BMG.” To appreciate the advantages of this substance, one must first learn a bit 
about the underlying technology. Simply put, BMG is a special glass-like alloy with an 
atomic structure that’s amorphous rather than crystalline. A high-pressure injection 
method at high temperatures brings a mixture of zirconium, copper, aluminum, tita-
nium, and nickel into the desired shape. The subsequent cooling process requires 
only a few seconds, which doesn’t give the atoms enough time to organize themselves 
into an orderly and regular structure. This intentional “jumble” results in exception-
ally useful material properties: extreme resistance to corrosion, great hardness with 
correspondingly strong scratch-resistance, and equally good resistance to impacts 
and magnetic fields. The technology needed to fabricate metallic glass with a wall 
thickness of more than one millimeter was developed only a very few years ago, and 
subsequent progress has made it possible to manufacture the extra-large body of the 
47 mm case in BMG. This same material is also used for the characteristic guard lever 
for the crown and for the dive-time bezel, which can naturally be rotated in only one 
direction. Panerai uses two different kinds of Super-LumiNova for the expressive and 
optimally legible ensemble of hands, dial, and bezel. The manufactory relies on a 
time-honored device for the watch’s inner workings: 
automatic Caliber P.9010 displays the date in a window, 
has an hour hand that can be independently reset for-
ward or backward, and will run for three consecutive 
days after its mainspring has been fully wound. The 
balance, performing its oscillations at a brisk pace of 
four Hertz underneath a bridge borne on both ends, 
halts automatically and instantaneously when the 
crown is pulled out to set the hands. 

Bulk Metallic Glass, Bulk Metallic Glass, 
self-winding movement
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Two in One: Breitling’s Duograph 

Functional and versatile, chronographs have inarguably enjoyed a preferred position 
in the hearts watchmaking fans for more than 150 years. Their virtues were also well 
known to Léon Breitling, who first put his name on a chronograph in 1884 and 
offered rattrapante (split-second) pocket watches in the early 20th century, whose 
split hand could be halted independently of the chronograph’s second hand, position 
noted, and resynchronized. The rattrapante allows the user to clock “split” times, 
 simultaneously measuring the duration of two events that began at the same instant. 
Chronographic progress ensued at a brisk pace after Léon Breitling’s grandson Willy 
took the company reins as the third generation company president in 1932. A patent 
was granted in 1934 for wrist chronographs with two separate buttons: one started 
and stopped the time, while the other reset the hands to zero. Other renowned makers 
encased Valjoux chronograph ébauches, but starting in the 1930s Willy Breitling 
 purchased most of his from the Venus movement maker, so he might have been among 
the first to use 31.6 x 7.2 Caliber 179, which made its debut in 1944. This caliber 
 powered the then-new Duograph model, which was shown at the watch fair in Basel 
in 1944. As its name suggests, this was a chronograph with split hands; a leather strap 
kept it firmly attached to its wearer’s wrist. Thanks to the use of this caliber, it would 
seem that Breitling could manufacture relatively large numbers of chronograph 
watches – but only “relatively” many because wristwatches of this type have always 
been costly and accordingly rare. The inclusion of the deceptively simple-looking 
split-second mechanism made this model about 50% more expensive than an ordinary 
chronograph. The most important special feature of the classically round Duograph 
was a patented one-piece monopusher crown button to activate the rattrapante, 
 replacing the two-part construction 
consisting of a crown and an integrated 
push-piece. Its 45-minute chronograph 
totalizer was unconventional as well. 
Breitling made the Duograph in diverse 
versions throughout about two decades 
until Venus stopped manufacturing its 
split-second movements in 1962. 

Golden Duograph (split-seconds chronograph), 1944
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Hand in Tow: 
Breitling’s Navitimer Rattrapante

The first chronographs with split-second hands appeared 130 years ago. This chrono-
graph style has two stoppable second hands: one is borne along by the chronograph 
second hand. This “towed” hand can be halted as often as desired, for example to 
measure lap times. The movement achieves this by using a pair of pincers: when the 
additional column wheel for the split-second hands keeps the tips of the pincers 
spread, the twin hands sweep in unison around the dial. When the rattrapante button 
is pressed, the column wheel advances by one position, causing the arms of the 
pincers to press like a shoe brake against the wheel for the hands, instantly halting 
one of them. The reliability of the halt function is assured by fine teeth on the ends of 
the pincers and on the wheel for the twin hands, but tiny shudders can occur when the 
teeth mesh. Breitling’s new manufacture Caliber B03, which is protected by two 
patents, eliminates these judders. The indented rim of the wheel for the twin hands 
bears an O-ring made of nitrile rubber (NBR). The same material is used on the inner 
sides of the pincers, which face the O-ring. Material-inherent friction makes teeth 
unnecessary and enables the split-second mechanism to indicate elapsed intervals 
with greater precision. Another innovation in this intelligent module is a so-called 
isolator, which saves energy by completely separating the halted split-second hand 
from the chronograph mechanism. Using the split-second hand accordingly does not 
affect the balance’s amplitude. Despite its futuristic architecture, this intelligent 
module needs just 28 components. If any unanticipated flaws should arise, the entire 
module can therefore be quickly replaced. The new movement preserves the funda-
mental features of automatic Caliber 01 from which it is derived: its balance is paced 
at four Hertz, its power reserve is 70 hours, a column wheel controls its chronograph, 
and friction coupling is installed. The 45 mm Navitimer Rattrapante, which is 
 water-resistant to three bar, comes in an unlimited version housed in a stainless steel 
case and in a limited series of 250 pieces in red gold.

18 k red gold, self-winding movement, 
chronograph, limited to 250 watches
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Big Bang: 
Hublot’s Primordial Blast 

When Jean-Claude Biver set out to heal the Hublot brand in 2004, he wasn’t planning 
to make a wristwatch that would appeal to everyone. He knew that the cure would 
require a persuasive philosophy and a product that could reinvigorate jaded wrists. 
The weltanschauung evolving from this can be summed up in one word: fusion. After 
decades of successfully reiterating tradition, the watch industry at the beginning of 
the 21st century not only needed alternatives, but also a real market niche. Rather 
than simply continuing to repeat time-honored traditions, the charismatic manager 
ambitiously imagined a fusion of tradition and vision. Of course, the task wasn’t 
 accomplished simply by choosing “fusion” as the buzzword. Biver needed a clever 
watch concept to transform the revolutionary idea of fusion into ticking reality. 
 Precisely this is the horological blast that Hublot christened the unforgettable name 
“Big Bang.” More than a dozen of the approximate 70 components that make up the 
case are suitable for aspects related to fusion, including the bezel, gasket, front and 
rear cover plates, case body, the separate flanks on the right and the left sides, the 
bezel on the back, the crown, pushers, two strap lug covers, and naturally also the 
strap. Further latitude for fusion is offered by the 14 screws that connect all these 
components firmly while reliably offering water resistance. The classic Big Bang, 
which made its debut early in 2005, prioritized titanium. This material was used for 
the case body, in which the movement is housed. Ar-
tificial resin, which can be fabricated in any desired 
color, indispensably belongs to the elements be-
tween the layers. The remaining details resulted 
from an active horological imagination; the inge-
nious design allows virtually any combination. 
Finally, we mustn’t forget to mention  designer Mijat, 
the Swiss product designer who not only 
endowed the Big Bang with its expressive face, 
but also actively contributed to its design and 
engineering. Like so many successes, this one 
also had more than one father. 

Big Bang “Fusion”, chronograph
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Invisible Visibility: 
Hublot’s Big Bang Unico Magic Sapphire

Voyeurism not infrequently accompanies enthusiasm for horological mechanisms. In 
particular it is men, and above all the subset of men with an affinity for technology, 
who want to see what’s going on inside their ticking microcosms. Curiosity is further 
piqued when a watch does more than put a pretty face on the time and date. Chrono-
graphs undoubtedly rank among watchmaking’s most attention-getting achievements, 
and special calibers of exclusive manufacture provenance spark delight through the 
functional interaction of diverse components. One excellent example of this is 
 embodied in automatic Caliber HUB 1242 Unico, developed by Hublot, which boasts 
72 hours of power reserve and includes a flyback chronograph. A look through the 
skeletonized dial allows the observer to discover a classic column wheel to control the 
chronograph’s various functions. The curious observer’s eye will also find an extraor-
dinary double clutch for the chronograph mechanism. A 60-minute totalizer on the 
right-hand side of the dial tallies each revolution of the chronograph’s second hand, 
which is triggered by a button at the 2 o’clock position. A continually running second 
hand opposite the totalizer shows time’s passage, which never ceases even when the 
stopwatch has captured an elapsed interval. Closer scrutiny also reveals the skeleton-
ized date ring. The back of this watch has much to offer as well: a ball-borne oscillating 
weight makes its revolutions here to supply the movement’s spring barrel with fresh 
energy when the watch is worn. A 72-hour power reserve ensures that the Big Bang 
Unico Magic Sapphire will still be running precisely after having spent a long week-
end in a safe. Incidentally: this watch’s name 
defines its message: the bold 45 mm case rewards 
the 500 owners of this limited edition model with 
intriguing side views because the case, which is 
water- resistant to five bar, is crafted in polished 
sapphire crystal. Six titanium screws, each polished 
to a high gloss,  connect the case’s several layers, 
while the crown and the chronograph buttons are 
also made from the antiallergenic material. 

Polished sapphire crystal, 
self-winding movement, chronograph, 

limited to 500 watches
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Tudor and Chronograph Time  

The earliest chronographs for the wrist appeared in the decades spanning the late 
19th and early 20th centuries. But another 70 years would pass before Tudor premiered 
its first time measurers in this practical genre. The Rolex subsidiary waited until 1970 
before finally debuting its Reference 7031 Oysterdate. The design of the Oyster case 
with screw-in buttons resembled the styling of Rolex’s Daytona model from this same 
era, such as Reference 6263. On both examples, the bezel was made of plastic, but in 
contrast to the models released by parent company Rolex, Tudor’s chronograph was 
already equipped with distinctive f lank protection for its screw-in crown. And its 
eye-catching dial perfectly matched the style of the upcoming 1970s. Although Rolex 
and Tudor both belong to the same corporate group, their chronographs have mark-
edly differed. Valjoux supplied the inner life for both Rolex and Tudor, but – as among 
the two brands’ automatic movements – there was a small but decisive difference. 
Rolex utilized column wheel calibers from the 72 family, while Tudor opted for Caliber 
7734, whose characteristics include a slideway and date window. Production of  Caliber 
7734 was discontinued after only two years; its successor, Reference 7159/0 (aka 
“Monte Carlo”), is extremely rare, extraordinarily coveted by collectors, and commen-
surately costly. It owes its desirability in part to the high-quality Valjoux 234 column 
wheel caliber inside its 40 mm Oyster case. Aficionados regularly pay more than 
€10,000 for the version on an Oyster link 
bracelet. A self-winding steel model powered 
by reliable Caliber Valjoux 7750 was the un-
challenged bestseller among Tudor’s chrono-
graphs in the 1990s. Thanks to its outstanding 
cost-benefit ratio, this chronograph with 
readily identifiable Oyster case, screw-in 
buttons, and Oyster bracelet was a genuine 
insider tip in the New World and Japan. The 
Prince Date Automatic Chrono Time, Chro-
nograph, and Hydronaut continued Tudor’s 
comparatively short but nonetheless exciting 
chronograph tradition. 

Oysterdate, chronograph with rotating bezel
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Cooperative Chronograph: 
Tudor’s Heritage Black Bay Chrono  

Aficionados of chronograph mechanisms are sure to lament that the steel case of 
Tudor’s new Heritage Black Bay Chrono has a solid metal case back. With this detail, 
the company is simply upholding tradition rather than trying to hide anything. Just 
the opposite: self-winding manufacture Caliber MT5813 has much to offer. The move-
ment is 7.2 millimeters in height, while the ball-borne rotor winds the mainspring 
in both directions of rotation. The fully wound mainspring stores enough power 
for approx. 70 hours, and a traditional column wheel controls the chronograph’s three 
functions: start, stop, and reset. A vertical friction clutch designed for maximum 
energy efficiency connects the propelling “engine” and the stopwatch. The innovative 
elements of this exclusive movement include a patented self-centering system with 
a novel heart cam to return the chronograph’s second hand and the counter for up to 
45 elapsed minutes at the 3 o’clock position to their starting locations. The variable 
inertia Glucydur balance’s accurate “backswing” is ensured by an antimagnetic 
silicon hairspring, both of which oscillate underneath an elongated bridge at four 
Hertz – a frequency enabling the mechanism to measure intervals to the nearest 
eighth of a second. If this wristwatch had a transparent case back, connoisseurs 
would quickly identify the movement’s provenance: it’s made by Breitling, which 
debuted its base chronograph movement (Caliber B01) to celebrate the firm’s 125th 
anniversary in 2009. There are, of course, several differences between the original 
and the version fabricated exclusively for Tudor. 
In addition to the finishing, these differences 
also include the aforementioned balance and 
hairspring. Breitling also utilizes a balance 
cock to hold an index system, which is used to 
f inely regulate the rate. Incidentally: each 
movement must pass the COSC’s official Swiss 
chronometer test before it is installed in its 
case, which is water-resistant to ten bar and 
has a sapphire crystal, a screw-in crown, and 
screw-in buttons.

Stainless steel, self-winding movement, 
chronograph, chronometer
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Linking A Wristwatch:
TAG Heuer’s “Connected”

Jean-Claude Biver’s announcement echoed like a thunderbolt at Baselworld in 2015: 
TAG Heuer, Intel and Google, he said, were collaboratively developing a smartwatch. 
The “Connected” then made its debut on November 9, 2015. Aficionados instantly 
identified its 46 mm case as the Carrera, while a scratch-resistant sapphire crystal 
touchscreen assured a lastingly clear view. A high-performance microcomputer 
inside the case can be connected to an external keyboard and a full-size monitor, and 
many choices are available after it has booted up. The installed software supports 
various dials: depending on one’s fancy, these options include three hands and a date 
display, a GMT display with an additional 24-hour hand, or a chronograph in typical 
Valjoux 7750 style. Along with these fairly standard dials, famous TAG Heuer brand 
ambassadors have also designed downloadable dials. This watch can accordingly 
change its face several times a day. On the next functional level, users find special 
time-measuring apps for stopwatch, timer, and alarm functions, all of which are 
 independent of the smartphone. These are followed by sensor-controlled “complica-
tions” such as sleep monitoring, speed measurement, and the Google Fit health- 
tracking platform. TAG Heuer’s “Connected” requires much more precise external 
sensors to measure its user’s heart rate. There’s also a huge spectrum of diverse apps 
from the Google Play Store, which can be set to fill the entire monitor or to show 
up as mini displays on the “classic” dials. 
Two options are available to connect this 
watch with a telephone: for one, the user can 
access the Internet and the cloud directly via 
Wi-Fi to download apps or to store data, 
including spoken notes that the watch has 
recorded; for another, TAG Heuer’s “Con-
nected” can use Bluetooth to communicate 
with sensors, SoundBox, or smartphones. In 
the context of a relevant partnership, this 
smartwatch also sends interesting facts about 
the German national soccer league directly to 
its wearer’s wrist.

The first-generation 
TAG Heuer Connected
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TAG Heuer’s Connected Modular 45:
Prioritizing Diversity

The second generation of TAG Heuer’s “Connected” smartwatch debuts in 2017, but 
this newcomer’s introduction doesn’t make the discontinued version from 2015 any 
less relevant. TAG Heuer’s collaboration with Intel and Google naturally continues 
to thrive in this newest version, but the electronics with integrated GPS and NFC 
functions are now fabricated in Switzerland. The first feature that catches the eye is a 
new high-resolution AMOLED display, and 30 different dials are initially available for 
it. Android Wear 2 also guarantees full compatibility with iPhone. The “Connected 
Modular 45” is unprecedentedly versatile thanks to a clever concept for its case, and 
TAG Heuer offers ten different standard variants. Four different sets of lugs, a titanium 
and a ceramic bracelet, eight rubber straps, and three leather straps, complemented 
by two different clasps, are guaranteed to nip boredom in the proverbial bud. And 
if the customer’s taste runs more toward classic mechanics, TAG Heuer says, “No 
problem!” A luxury set with the latest “Connected” also comes with a titanium 
container, which can be interchanged in just a few seconds to install the unbeatably 
priced Caliber Heuer 02T, a manufacture chronograph movement with one-minute 
tourbillon. This complex horological work of art is based on truly unique automatic 
Caliber Heuer 02. A special aspect of this chronograph, which relies on friction 
coupling and naturally also includes a column wheel, is that no screws are needed 
except those that secure the column wheel and the chronograph bridge. All compo-
nents in the chronographic mechanism are intelligently plugged or fitted together. 
The tourbillon, visible through an aperture at the 6 o’clock position in the dial, is 
no less innovative: its lightweight yet sturdy carriage is crafted in carbon fiber. The 
balance installed inside it has variable inertia and completes 28,800 semi-oscillations 
per hour (4 Hz frequency). The fact that each of these movements undergoes the 
COSC’s official chronometer test is likewise extraordinary. TAG Heuer received 
the one-thousandth rate certificate for this movement comprising more than 230 
individual parts in late 2016.

Titanium, self-winding movement, 
tourbillon, AMOLED display
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Exclusively at Wempe Jewelers and Fine Watchmakers: 
The Masters of Time

Wempe’s Zeitmeister watches uphold a proud tradition that began in the 1950s: the 
philosophy behind the watches that bear this name is to provide ample value for one’s 
money. Wempe Jewelers and Fine Watchmakers docked into this successful formula in 
2006 when it celebrated the renaissance of a formerly well-known but meanwhile 
somewhat forgotten insignia. All the more surprising were the immediate successes 
of the new Zeitmeister models, which were conceived, designed, produced, and tested 
according to contemporary standards. Available in an impressively broad spectrum, 
most of these watches are powered by Swiss mechanical movements, although a few 
rely on Swiss-made quartz calibers. Top quality and precision distinguish each and 
every one as they also undergo diverse modifications, optimizations, and finishing 
touches in the secluded valley of the Müglitz River. These post-processing tasks are 
indispensable for two reasons: first, a watch that bears the predicates “Glashütte I/SA” 
and “made in Germany” on its dial must gain over 50 % of its value from domestic 
craftsmanship; second, clearly defined rules for the watch’s equipment and precision 
must be upheld if a watch is to qualify for – and hopefully also pass – the strict 
German chronometer tests, which are administered at Glashütte’s observatory. 
Wempe makes no exceptions: every customer who opts for a Zeitmeister timepiece 
receives the watch together with an official chronometer certificate. Unlike Switzer-
land’s testing authority, the COSC, which accepts the submission of specially prepared 
movements, nothing but completely assembled and encased watches may be submitted 
to the German authorities, Thuringia’s State Office for Consumer Protection (TLV) 
and Saxony’s State Office for Metrology 
and Verification (SME), on the behalf 
of which Wempe exclusively acts. The 
moment of truth arrives after 15 days of 
testing: the prestigious title is conferred 
only if the watch’s average daily rate has 
not lost more than four or gained more 
than six seconds during the aforemen-
tioned interval. 

Wempe Zeitmeister advertisement from 1955
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Wempe Glashütte I/SA Goes Bronze: A New Version of 
the Zeitmeister Sport Diver’s Chronograph

The name “Wempe Chronometerwerke” has been recorded in the annals of precise 
time measurement for no fewer than 112 years, during which time countless marine 
chronometers and other precise timepieces were manufactured to serve aboard ships 
on all Seven Seas. Bronze was and is seldom used for such timekeepers. On the other 
hand, few seagoing vessels – whether powered by the wind in their sails or the engines 
in their hulls – make do without this corrosion-resistant alloy, which is used for im-
portant parts of the rigging and powerful propellers. The close affiliation between 
nautical science and the house of Wempe builds the basis for a limited series of the 
Zeitmeister Sport Diver’s Chronograph, whose downright mighty 45 mm case outfitted 
with a dive-time bezel that can be rotated in only one direction is crafted from highly 
resilient aluminum bronze. This alloy gradually acquires a patina, a fact that will lend 
a unique look to each of the 100 watches in this limited series. Its screwed-down case 
back is made of antiallergenic titanium and adorned with a skillfully crafted relief 
engraving depicting Glashütte’s observatory, where all of the chronographs – which 
are manufactured and finely adjusted in the adjacent ateliers – undergo a 15-day 
German chronometer test. Thanks to this procedure, the wristwatch’s future owner 
can be sure that his or her example will neither lose more than four nor gain more 
than six seconds per day. Automatic Caliber ETA 7750, a 44-year-old chronograph 
movement, is ensconced deep inside the case that is water-resistant to 30 bar. The 
movement paced at four hertz can measure elapsed intervals ranging from a mere 
eighth of a second to twelve full hours with the 
help of two buttons (one on each side of the 
crown) to command the chronograph function-
ality. This chronograph can also measure elapsed 
intervals under water. Super-Lumi-Nova coating 
on the dial and hands assures optimal legibility, 
even under unfavorable visibility conditions. But 
we’ve saved the best for last: if our research is 
correct, there has never before been a Glashütte-
made wristwatch with a bronze case.

Bronze, self-winding movement, 
chronograph, chronometer
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Navigation Made Easy:
The Lindbergh by Longines

Lieutenant Charles A. Lindbergh was just 25 years old when he and his Spirit of St. Louis
began the world’s first nonstop f light from New York to Paris on May 20, 1927. A 
jubilant crowd greeted him when he landed at Le Bourget near Paris 33 hours and 
30 minutes later. This flight not only earned him the princely sum of $25,000, but also 
gave him ample experience with long-distance f lying and the problems posed by 
precise time measurement, which was a prerequisite for navigation. He summarized 
his insights in sketches and showed them to specialists at the Longines watch manu-
facture, which was established in 1867. He chose Longines because he felt that this 
manufacturer, which had much experience with athletic timekeeping, would be best 
able to competently transform his ideas into a functional pilot’s watch. Lindbergh was 
not disappointed; he had bet on the right horse. Longines’ engineers and watchmakers 
set to work with verve and dedication. After scrupulously analyzing the airman’s 
highly specific suggestions and augmenting these with their own ideas, they began 
developing a downright revolutionary watch. By 1932, nothing more stood in the way 
of the launch of the Hour Angle, a large wristwatch that measured 47.5 mm in diameter, 
could be worn over the sleeve of a f light suit, and was readily operable even while 
wearing gloves. A clever system of adjustable dials and a rotating bezel provided long-
haul pilots with valuable assistance in determining longitude. A rotatable seconds 
subdial enabled the pilots to instantly detect rate deviations, which they could take 
into account. The equation of time – the daily deviation between mean and true solar 
time – could be preset before takeoff by adjusting the rotating bezel: the pilot simply 
turned it to the right for a “plus” 
value or to the left for a “minus” 
value. Hand-wound Caliber 37.9, 
which powered this historic watch, 
was 7.7 mm high, 37.9 mm in diam-
eter, equipped with an indirect 
central second hand, and relied on 
a balance beating at a frequency of 
2.5 Hertz.

Lindbergh pilot‘s watch with a sketch by Charles A. Lindbergh
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Homage to a Pioneering Airman: Longines’ 
The Lindbergh Hour Angle Watch – 90th Anniversary

Ninety years after Charles Lindbergh’s spectacular crossing of the Atlantic from west 
to east, Longines commemorates the valiant airman’s in-flight achievement and his 
subsequent conceptual brilliance. Tribute is also paid to Longines’ erstwhile employees, 
who spent several years translating the pioneering pilot’s theoretical concepts into 
ticking horological reality. This homage to a grand past is justifiably named The 
Lindbergh Hour Angle Watch – 90th Anniversary. With a diameter of 47.5 mm, this 
jumbo timekeeper is anything but petite – its titanium case and steel bezel coated 
with black PVD attract admiring attention to its wearer’s wrist; the bezel is calibrated 
to take into account the equation of time when determining the Greenwich Hour 
Angle. The bold appearance is underscored by an eye-catching dial with the cleverly 
designed indexing that greatly assisted pilots in navigation’s pre-GPS era. The inner 
circle can be rotated to synchronize the display of seconds with a time signal. Thanks 
to this system, pilots are able to verify the accuracy of their watches at a glance. The 
design of the rest of the dial orients itself on the earth’s rotations. The indexing, in 
tandem with the hands for the hours, minutes and seconds, helps a pilot speedily and 
accurately calculate three angular values to the nearest minute of arc. Adding these 
values yields the Greenwich Hour Angle relative to the sun. A sapphire crystal with 
multiple coatings of antireflective treatment improves the legibility of the various 
data. To accurately power the three hands, Longines opted for 16-line automatic 
Caliber L699.2, approximately 37 mm in diameter, with a 46-hour power reserve. 
Connoisseurs know that this is an ETA A07.L01 movement with 24 functional jewels 
and a balance paced at four Hertz. While this pilot’s watch isn’t suitable for deep dives 
under water because its case resists pressure only to three bar. The aviation-style 
leather strap can be easily lengthened for wearing it over the sleeve of a flight suit.

Titanium, self-winding movement
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Montblanc’s Watches: 
Born from Ideas

Watches, including Montblanc’s, begin in a person’s head – or, to be more precise, in 
several people’s heads. Anything goes in this conceptual phase, but the first feasibility 
studies raise fences around the imagination. After these hurdles have been mastered, 
a list of specifications is drawn up. Ideas morph into concrete sketches in the design 
departments. Speedy graphic computers, custom-tailored software, and people who 
have mastered both are now called upon. Rotate, pivot, enlarge, shrink, measure, 
weigh, animate motion sequences, create renderings and 3D prints: nothing is 
impossible nowadays. If the images on the monitors look functionally feasible, 
prototypists and experienced technicians are called in, and their competence shows 
whether theory can be translated into reality. Wearing checks and stress tests in the 
brand’s own labs or at independent institutions disclose potential weaknesses. If 
improvements are needed, they can be made now; if the situation is seriously bleak, 
thorough revisions are unavoidable. The green light is lit to begin developing the 
product to the point where it can be serially manufactured only after the prototypes 
have functioned impeccably over a lengthy interval. Paths necessarily diverge in a 
collection as diverse as Montblanc’s. Industrialized mechanisms and movements – 
meaning those that will later be manufactured in larger quantities – require different 
approaches and sequences than, for example, chronographs, which result from a long 
tradition and are still made mostly by hand. Montblanc has mastered both methods, 
even if they seem worlds apart. At the end of the genesis of a high-quality wrist -
watch, it must prove itself in special ateliers. The usual monitoring of functions and 
precision is only part of the story here be-
cause Montblanc’s product philosophy 
def ines loftier values, verif ied during a 
demanding 500-hour ordeal applied to the 
complete watch and not just its movement. 
This thorough scrutiny includes fluctuating 
temperatures, precision in various positions 
and, if the wristwatch has a chronograph, the 
timekeeper’s performance while its stop-
watch function is running. Design drawing from the Montblanc atelier
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The Bronze Age at Montblanc:
1858 Chronograph Tachymeter Limited Edition 100

Three characteristics of Montblanc’s 1858 Chronograph Tachymeter Limited Edition 
100 instantly come to mind: 44 mm diameter, a real eyecatcher, and eminently func-
tional. And this model’s name tells much of its story: Minerva, a watch manufacture 
founded in 1858 with inarguable competence in chronographs, came under Montblanc’s 
aegis in 2007. Its diverse spectrum of capabilities not only includes fine and reliable 
movements with integrated stopwatch function, but also dials for a wide variety of 
applications. Those including tachymeter scales have become especially popular: 
along with a chronograph second hand that can be started, stopped, and instantly 
returned to zero, a tachymeter scale enables a driver to quickly determine a car’s average 
speed over a measured kilometer. If the chronograph is switched on when the vehicle 
passes one milestone and switched off when the next marker is reached, the tip of the 
chronograph’s second hand will point to the automobile’s speed on the tachymeter 
scale that wreathes the dial. Manufacture Caliber MBM 16.29 embodies precise 
watchmaking and the utmost craftsmanship. A viewing window on the bronze case 
back invites connoisseurs to admire its visible qualities. What can be seen through 
this pane raises the pulse of connoisseurs with an affinity for choice mechanisms. 
The meticulously decorated microcosm is 38.4 mm in diameter and its height isn’t 
unduly tall at just 6.3 mm. The chronograph relies on the traditional method of 
horizontal coupling with wheels. A column wheel controls the stopwatch’s functions. 
The 14 mm screw balance and its Breguet hairspring, made in-house, oscillate at a 
majestically leisurely pace of 2.5 Hertz, which means that the chronograph’s second 
hand advances in increments of one-fifth of a 
second. Three of the 22 functional jewels of the 
252 meticulously finished components are set in 
chatons, and the mainspring needs manual wind-
ing after a maximum of 55 hours. There is only one 
f ly in the ointment: as this model’s name states, 
Montblanc will cease production after 100 of these 
watches have been made.

Bronze, self-winding movement, 
chronograph
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“Swinging” Autonomy:
Nomos Glashütte and Its Own Escapement 

Numbers often speak louder than words: Nomos Glashütte, the watch manufacture 
that Roland Schwertner founded in 1990, more than doubled its revenues in 2013, 
2014, and 2015 alone. And plans call for this doubling to continue through 2018. Some 
300 employees are presently on the payroll. Nomos Glashütte’s credit rating speaks 
volumes, too: for the fifth time, the German Central Bank rated the company as 
“federal bank eligible,” which is equivalent to a “AA+” from rating agencies and 
assures low interest rates on loans to finance investments. Over the past seven years, 
Nomos Glashütte has invested 11 million euros in research and development for its 
escapement, the Nomos Swing System. Comprising balance, hairspring, pallet lever, 
and escape wheel, the escapement is essential for every mechanical watch, which is 
the only kind that Nomos Glashütte has made since 1992. Now Nomos Glashütte’s 
own escapement ensures the brand’s independence from Swiss suppliers. The only 
part that Nomos Glashütte doesn’t make on its own is the blank for the hairspring, 
although these springs are precisely calculated in the brand’s own workshops. HAAS
is onboard as a reliable partner: like Nivarox-FAR, this veteran German hairspring 
specialist knows all the secrets of the base material. The reason: the metal alloy was 
developed by Reinhard Straumann and Carl Haas in 1933. The alloy consists of 39% 
nickel, 8% chrome, 1% manganese, 1% titanium, <1% beryllium, and 0.5% silicon; 
iron comprises the remainder. Alongside an outstanding ability to compensate for 
temperature fluctuations, the alloy also has good antimagnetic properties. In nomen-
clature introduced together with DUW (Nomos Glashütte Deutsche Uhrenwerke), 
each caliber’s name states whether or not Nomos Glashütte’s own escapement 
“swings” inside it. Nomos Glashütte is optimally prepared to boost production levels. 
Theoretically, it could even supply third parties 
with these rate regulators, which can be finely 
adjusted to keep time with chronometric accuracy. 
But plenty of water will have f lowed down the 
Müglitz River before then because all capacities 
are presently used in-house to support Nomos 
Glashütte’s own growth.

The NOMOS in-house designed 
and built swing system
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Daily Manual Winding:
Metro 38 by Nomos Glashütte

Caliber α (alpha) breathes ticking life into the sleekly simple but nonetheless impressive 
Metro 38, a movement that looks back on 12 years of continuous evolution at Nomos 
Glashütte; both the name and the external appearance have evolved. In the beginning 
– 1992 – when Nomos Glashütte first attracted attention with its purist Tangente, this 
wristwatch was powered by a hand-wound Peseux 7001, which is 23.3 mm in diameter 
and 2.5 mm high. ETA had taken over manufacturing this caliber in the wake of the 
Quartz Revolution. More than 2.2 million units of the Peseux 7001 had been fabricated 
since the start of its production in 1971. This fact gave a noble touch to the Tangente’s 
movement, which relies on a balance with a frequency of three Hertz, but Nomos 
wasn’t content to make do with standard Swiss merchandise forever. This discontent 
developed into a philosophy. Salient features of the first upgraded version, which was 
christened 1T, included a matte gold-plated base plate, bridges, and cocks; some blued 
screws; a sunburst pattern on the ratchet and crown wheels; and a Triovis fine adjust-
ment mechanism. A special mainspring ensured a 43-hour power reserve. Among its 
99 components, version 1 TS also included a mechanism to halt its balance. Caliber 
1 TS Super 30 followed in 2004: Nomos manufactured its base plate, which was en-
graved with an individual serial number flanked by the Greek letter α (alpha). Nomos 
was responsible for making the entire construction, including a handsome Glashütte 
three-quarter plate, beginning in 2005. Caliber α (alpha), which has been available 
ever since, transformed Nomos Glashütte into a genuine manufacture that fully de-
serves this prestigious appellation. This movement, which relies on a Swiss oscillating 
system to subdivide each hour into 21,600 semi-oscillations, ticks inside the 38.5 mm 
steel case of the Metro 38. The affordable results of fine Glashütte watchmaking are 
visible through a pane of sapphire crystal on the case back, which remains water- 
resistant to three bar. 

Stainless steel, hand-wound movement, 
small seconds subdial
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Parmigiani Fleurier:
Fine Watchmaking for Discriminating Connoisseurs 

Artist, perfectionist, and aesthete: these three words aptly describe Michel Parmigiani, 
who was born in 1950 and trained at the school of watchmaking in Fleurier, the Tech-
nikum in La Chaux-de-Fonds, and the school of engineering in Le Locle. When quartz 
movements wrought havoc on mechanical watchmaking, he began a career as a free-
lance watchmaker, repairing and restoring antique timepieces with his peerless 
technical acumen and subtle sensitivity. The Sandoz family, famed for its pharma-
ceuticals, joined his clientele in the 1980s. On their behalf, Parmigiani reanimated a 
precious and ostensibly irreparable Sympathique by Abraham-Louis Breguet in 1991; his 
subsequent professional ascent was predestined. In addition to occupying himself with 
traditional mechanisms, he diversified his activities to include devising new calibers 
and designing complex modules and mechanisms for other manufactories. Sandoz 
Foundation chairman Pierre Landolt encouraged him to dare even greater career 
independence in 1994, and two years later the foundation became the exclusive 
newcomer’s majority shareholder. These auspicious beginnings accompanied the 
debut of Parmigiani’s first collection on May 29, 1996. It was based on a clear and 
memorable philosophy: small numbers of units, abundant handcraftsmanship, the 
finest quality, the utmost fidelity to detail, and a judicious dose of pure luxury. These 
traits still distinguish every timepiece that leaves his firm’s headquarters on Rue du 
Temple in Fleurier. But times change, and their changes also cross the threshold into 
Parmigiani’s hallowed halls. Modern, computer- 
controlled machines make a nearly indispensable 
contribution to the production of precise compo-
nents for watch movements, but not on the premises 
of Parmigiani Fleurier. Under Sandoz’s aegis, they 
perform their tasks in the buildings of sister supply 
companies Vaucher, Atokalpa and Elwin. Together 
with these specialists, the manufacture achieves 
vertical integration in excess of 90%. The product 
portfolio includes extremely elaborate plates for 
highly complex movements, their accompanying 
bridges and cocks, and sophisticated escapements.

Sympathique clock no. 257 
with pocket watch no. 4745, 1845
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Extraordinary Hands of Time:
The Pantographe Table Clock from Parmigiani Fleurier

The roots of the most salient feature of Parmigiani Fleurier’s new Pantographe table 
clock can be traced to the late 18th century. The eye-catching aspect that we have in 
mind here is the clock’s hands, which slowly and continuously extend and retract to 
conform with the dial’s oval periphery while they perform their revolutions around 
the dial. Michel Parmigiani’s inspiration for this was an oval pocket watch with tele-
scope hands that he restored in 1997. The two English watchmakers Verdon and Sted-
man had fabricated this piece of timekeeping art in Merry Old England in 1780. What 
looks appealing, logical, and simple at first glance turns out to be a highly complex 
undertaking. This especially applies to the hands’ delicate joints, which must move 
smoothly and with little friction, yet simultaneously permit only the least possible 
play among the individual elements of the articulated pointers. Only this assures that 
the hands never graze or scrape each other or the clearly designed dial below them 
during their tireless rotations above its plane. The mechanism, which includes one 
cam for the hour hand and a second cam for the minute hand, resembles a familiar 
pantograph, from which this elegant timepiece derives its name. Numerous studies 
guarantee lastingly reliable functionality and ensure that the minute hand never be-
comes as short as the hour hand. Assembling the 60 components that comprise these 
sophisticated hands is an extraordinarily demanding task: tolerances of just fractions 
of a millimeter must be upheld. The clock’s nickel- 
plated brass case is 239 mm tall, 183 mm wide, and 
82.5 mm deep. It is powered by hand-wound Caliber 
PF925 with a 15-day power reserve, the momentary 
status of which can be read from the barrel. The opus 
consists of 196 individual parts, including a so-
called échappement with Swiss lever escapement and 
screw balance, which is responsible for subdividing 
precious time into fifth-of- a-second segments. 
Parmigiani provides an unobtrusive little drawer in 
the base as a home for the double key, which can be 
inserted into a concealed opening in the rear crystal 
to wind the mainspring and reset the hands.

Hand-wound calibre PF925
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Erwin Sattler:
Excellence in Clocks

The name Erwin Sattler is almost always mentioned whenever modern clocks are dis-
cussed, regardless of whether the timekeeper hangs on a wall, ticks atop a sideboard 
or table, or independently stands on the floor. A monumental precision pendulum 
clock adorns the façade of the modern factory building where some 25 employees 
single-mindedly devote themselves to satisfying sophisticated clients around the 
world. The maxims of this family business are design, quality, craftsmanship, reli-
ability, the most accurate rate achievable by contemporary technical means, and, of 
course, longevity. From the first ideas and sketches to the finished product, absolutely 
nothing is left to chance. With a very few historically justified exceptions, Erwin 
Sattler categorically refuses to purchase clockworks from ex-
ternal suppliers. Whatever his clients find inside the fine cases 
of their clocks was manufactured with a vertical integration 
of about 90 % under Erwin Sattler’s own roof. The brand has 
thus far developed and manufactured more than 18 of its own 
calibers, whose spectrum ranges from simple and thus af-
fordably priced clocks through specimens that run with the 
utmost precision, all the way to the most highly complicated 
devices. Precise, high-quality machinery that can work to the 
nearest hundredth of a millimeter helps to assure horological 
excellence in every detail. The clockmakers labor with the 
utmost conscientiousness as they slowly and meticulously 
assemble many individual parts into a functional whole. Re-
ducing expenses by cutting corners on materials is taboo in 
Gräfelfing, a small town in the suburbs of Munich where 
Erwin Sattler is at home, because nothing else would uphold 
the firm’s philosophy, which insists that only the best can 
satisfy the owners’ ambitions. The Erwin Sattler manufactory 
has never fabricated its products in large series; since its 
founding in 1958, this maker has prioritized small and man-
ageable quantities. And this policy is not expected to change 
anytime in the foreseeable future.

Precision regulator wall clock
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For Home Sweet Home:
The Sorella from Erwin Sattler

Sorella, the brand-new table clock from Erwin Sattler, enlivens its owner’s home with 
a reminiscence of the Roaring Twenties, a decade distinguished by an exuberant lust 
for life that expressed itself through functional precision, understated color schemes, 
metallic gleam, and clear contours. This trend was strengthened by the Exposition 
internationale des arts décoratifs et industriels moderne in Paris in 1925. Perhaps not 
everybody, but a great many people, were talking about the concept of Art Déco at that 
time, which this clock expressively reflects. Sattler’s ticking “sister” embodies diverse 
interior and exterior virtues. Crafted from noble hardwoods with contrastingly colored 
inlays, its straight-lined case is most impressive. It has a moderate height of 18 cm, a 
width of 14 cm, and a depth of 9.5 cm. In accord with Art Déco style, four facetted 
panes of mineral glass offer unobstructed views into its interior. Meticulously crafted 
in every detail, the clock’s anodized aluminum face provides a handsome background 
for the tireless circling of the hour and minute hands. But the most luscious features 
of this ticking artwork are hidden inside its protective case: Erwin Sattler equips each 
of the 50 clocks in this unique small series with manufacture Caliber CAR 98, a hand-
wound clock movement dating from 1998 and relying on a strong mainspring that can 
be manually wound with a key and square shaft. This 
movement was manufactured by S. Haller, a German 
specialist working exclusively for Sattler at the time. 
Those movements remaining from Haller’s original 
production have determined this strictly limited series. 
A special feature of the high-quality mechanism with 
golden wheels is a so-called échappement, a subas-
sembly consisting of the rate-regulating organs. The 
balance and balance spring oscillate at a classical pace 
of 2.5 Hertz. Their horizontal positioning markedly 
contributes to the accuracy of the rate because gravity, 
which exerts its ill effects on a balance in a vertical 
orientation, is rendered harmless here.  

Walnut with maple wood inlays, 
limited to 50 clocks
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If an item in this book has sparked your interest, please contact us. 
We would be pleased to help you make your wishes come true.
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