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Two revolutionary technologies emerged 
nearly simultaneously in 1933. Nivarox and 
Incabloc addressed the key shortcomings of 
watches in daily use: accuracy and durability. 
Both were created by colourful engineers, 
and they reflected the transformation of the 
Swiss watch industry and materials science. 
Let us consider these technologies, created 
90 years ago and still with us today!

A lthough watches are no longer judged purely 
on their accuracy and reliability, these quali-
ties were key selling points in the 20th century. 
So it can be surprising to learn just how fragile 

they were a century ago. Changes in temperature, magnetic 
fields, and rough handling were enough to send a watch 
back for service, and proper time keeping required skill-
ful hand tuning. Although the basic materials 
used were familiar to us, the steel and brass and 
glass of the time was quite different in quality. 
Following the switch to mass production in the 
late 19th century, the next great leap forward was 
in materials science.
Turn-of-the-century watchmakers were keenly 
focused on a combination of critical components 
including the escapement, balance, and hairspring. These 
were historically produced and selected separately from the 
rest of the movement, and it was a high form of engineering 
art and science to bring these components together prop-
erly. This was a highly competitive field, and the best regula-
tors competed for prizes and acclaim in competitions held 
by observatories and schools.
The pride and care of these regulators made them skeptical 
of mass production and new technologies, but they all rec-

ognized that the hairspring and balance were far too suscepti-
ble to magnetism, temperature, and shock. Even minor fluctu-

ations of hot and cold due to daily wear impacted 
timekeeping, and this was amplified as watches 
moved to the wrist and were worn in more strenu-
ous activities. Changes in temperature caused the 
balance to expand and contract and affected the 
elasticity of the hairspring. The best they could do 
was match the spring and balance and tune them 
by hand to cancel out some of the error.

The regulators and watchmakers were aghast in 1895 when 
every maker of hairsprings merged as the Société des 
Fabriques de Spiraux Réunies (FSR), doubling the price 
and restricting the supply of these critical components. 
Watchmakers struck back at an 1898 meeting, funding 
a competing spring factory called the Société Suisse des 
Spiraux (SSS) and vowing to break the cartel. But a new 
spring material, introduced that same evening, promised to 
change the game entirely.
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Matris new firm quickly claimed patent protection for Incabloc, 
their revolutionary shock absorber. Surprisingly, most of the 
patents referenced in this September 1933 advertisement 
were not yet awarded or were incorrectly referenced!



Guillaume, Perret, and Invar

Charles-Édouard Guillaume is often credited as the great in-
novator in watch springs, and his research was rewarded 
with a Nobel Prize in Physics. But Guillaume was quick to 
share credit for the temperature-resistant spring material 
known as Invar with regulator and inventor Paul Perret, who 
was already a controversial figure in watchmaking. He in-
vented an automatic regulation machine in the 1880s that 
enabled his La Chaux-de-Fonds workshop to perform the 
task far quicker than competitors. The watchmaking estab-
lishment scoffed at his claims but his Campyloscope and 
Talantoscope ultimately proved to be useful tools for the 
next generation. But the theatrics of Perret and his support-
ers made him an outcast, notably his campaign for the es-
tablishment of patents in Switzerland and his camping out 
overnight to receive Swiss Patent number 1 in 1888!

Given his reputation, it is quite surprising that watchmakers 
and regulators allowed Perret to take the stage at all that 
night. But when he explained the benefits of Guillaume’s alloy 
of nickel and steel they immediately recognized the strategic 
and commercial possibilities. It helped that he had the sup-
port of chronometer specialists Paul-David Nardin and Paul 
Ditisheim, who showed that Invar could be used to make a 
resilient balance, as well as the endorsement of Guillaume 
himself. The alloy was named Invar for its “invariability” to 
thermal expansion, and Perret demonstrated that such a hair-
spring would beat true from 0º to 30º C when paired with a 
conventional split balance.
The watchmaking industry supported Paul Perret’s quest to 
productize a hairspring that would make the FSR cartel obso-
lete, but nothing went as planned. The forges at Imphy, France 
struggled consistently to supply the correct alloy and Perret’s 
Invar springs were soft and easily damaged. Shortly after set-
ting up a factory in Guillaume’s home town of Fleurier, Perret 
faced bankruptcy and died in 1904. The operation was pur-
chased by the FSR cartel in 1906, and Invar did not so much 
as dent their dominance.

Reinhard Straumann and Fritz Marti

The task of addressing the durability and reliability short-
comings of watches fell to the next generation. Reinhard 
Straumann and Fritz Marti have similar beginnings, with 
both born in 1892 to humble families in German-speaking 
Switzerland. Their legacy continues as well, with Nivarox 
springs and Incabloc balance settings nearly ubiquitous even 
90 years after they were introduced. But these two engineers 
were remarkably different.
Reinhard Straumann was a business leader for whom Nivarox 
was just one among many interests. After studying aeronaut-
ics in Lausanne, Straumann joined Thommens Uhrenfabrik 
in Waldenburg and quickly rose to become technical direc-
tor. An avid ski jumper, Straumann was hospitalized after an 
accident in 1925 and spent his long stay studying the cause 
of his injuries. He soon published papers on the structure of 
bone, theorizing new alloys for implantation, and perfecting 
the design of ski jumps and the form of jumpers. He spent his 
free time studying new alloys at his personal metallurgical 
laboratory in Waldenburg with his wife serving as his assis-
tant, secretary, and partner.
Friedrich “Fritz” Marti was a quiet and focused engineer 
who credited others for the commercial success of Incabloc, 
one of 130 patents he filed. Marti studied at ETH in Zurich, 

This illustration of the Incabloc system was published in 
Europa Star’s Eastern Jeweler in 1954, by which time it 
was found in over half of all Swiss lever watches
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where he served as an assistant to Albert Einstein for a time. 
Declaring that “knowledge has no age”, the president of the 
Technicum in La Chaux-de-Fonds hired the 23-year-old 
Marti as director after graduation. But Marti was tempted 
away from academia by his friend and classmate Georges 
Braunschweig, who needed help optimising manufacturing 
processes at his family’s mass-market watchmaking compa-
ny, Election. It was at Election that Marti realized that break-
age of the balance pinion was the most common reason that 
customer watches were failed.

The invention of Nivarox and Incabloc

The optimisation of alloys for balance springs crossed all of 
Straumann’s interests, so he naturally continued Guillaume’s 
research. He reached out to the German firm Heraeus to 
use their vacuum smelter in Hanau, developing an excep-

tional new spring material that was resistant to temperature, 
magnetism, and oxidation in 1931. Although the material was 
developed on his own time, the name Nivarox (“nicht vari-
abel oxydfest”, non-variable non-oxidizing) was registered by 
Thommens the following year. Nivarox balance springs were 
perfected in 1933, patented in 1935, and soon went into pro-
duction at Karl Haas in Schramberg, Germany.
Deeply concerned about German control of this promis-
ing material, the Swiss watchmaking cartel ASUAG pressed 
for native production. They funded a joint venture between 
Werner Ruch of Saint-Imier, who had avoided the cartel by 
focusing on other types of springs, and Straumann himself, 
who left Thommens in 1934. Ruch died suddenly the next year 
and the aggressive Straumann carved off his balance spring 
operation, which became Nivarox SA in 1937. By this time 
the properties of his material were well known and Nivarox 
springs would be adopted across the entire Swiss watchmak-
ing industry.

At the same time, Fritz Marti was developing an 
“incassable” (unbreakable) balance mount, with 
conical jewels capped with a movable block jewel 
under a metal clip. Seeing the commercial poten-
tial, the invention was patented by Marti in 1931 
and named Incabloc in 1933. Election was rocked 
by a financial scandal at that time, so Marti set up 
a new firm with his former student Henri Quaile 
to produce standard escapement components, in-
cluding his patented lyre-shaped Incabloc shock 
absorber. Georges Braunschweig officially joined 
his friend at Le Porte-échappement Universel SA 
once his name was cleared in 1934.

The legacy of Straumann and Marti

Reinhard Straumann was a bold polymath who 
built a notable art collection, promoted culture and 
musical performances in Waldenburg, and ran 
multiple companies. He was even elected district 
administrator but resigned after being pulled into 
a scandal in 1946. His personal research spawned 
an eponymous institute to study ski flying, materi-
als, and test equipment and is now mostly focused 
on dental implants as Straumann AG. 
Straumann died in 1967, just short of 75 years of 
age, and his legacy was continued by his son and 
grandson. Nivarox SA merged with the Fabriques 
d’Assortiments Réunis (FAR) in 1984 to become a 
technical cornerstone of Swatch Group known as 
Nivarox-FAR. Precision Engineering AG, founded 
by Reinhard Straumann’s grandson Thomas, now 

The Straumann Institute is likened to Oppenheimer’s Los Alamos 
in this 1958 article from Europa Star’s Eastern Jeweler
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produces precision escapement components in-
cluding balance springs using a new alloy known 
as PE 4000 alongside H. Moser & Cie. within the 
Moser Watch Holding group.
Fritz Marti lived a quieter life, though he was re-
membered for his many eccentric hobbies. He re-
mained involved in Incabloc production through 
the 1960s, when over 80% of all watches relied on 
his invention and many included the brand name 
on the dial. Among his other inventions was a 
workable electric clock licensed to LIP in France. 
While receiving an honorary doctorate from the 
University of Neuchâtel, Marti famously down-
played his legacy, saying that Incabloc was the 
only “beef” he produced and giving credit even 
for its success to others. His company, later called 
Portescap, would become one of the largest em-
ployers in La Chaux-de-Fonds and diversified into 
micro-motors. Fritz Marti died in 1983 at the age 
of 91. Incabloc was spun out as a separate firm in 
2003 with Portescap becoming part of the inter-
national conglomerate Danaher.

It is remarkable to consider the parallels between the lives 
and legacies of Reinhard Straumann and Fritz Marti. Born 
the same year, they followed similar paths into the world 
of watchmaking and invented key technologies that were 
introduced simultaneously 90 years ago. These two men, 
entirely different in character and personality, stand as ex-
emplars for the engineers, inventors, and businesspeople 
who brought accuracy and durability to Swiss watches in 
the 20th century.. 

TO FIND OUT MORE
Much of the research for this article came from The Watch 
Library, an essential tool for the watchmaking community 
which is now online. It contains more than 320,000 watch 
archives accessible online and constantly enriched with 
new content. Co-founded by Europa Star, the platform is 

hosted by a foundation that is commit-
ted to preserving and promoting the 
world's watchmaking heritage in order 
to foster creativity and innovation, for 
the benefit of all watch enthusiasts, to-
day and tomorrow.

This 1965 publicity photo shows Georges Braunschweig, Fritz Marti, 
and Philippe Braunschweig celebrating the opening of the new 
Portescap factory, the largest employer in La Chaux-de-Fonds!

Fritz Marti was happy to share the spotlight with Georges Braunschweig: 
The two had worked together since attending ETH in Zürich and the 
technically-focused Marti appreciated his old friend’s business skills.


