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‘Eventually everything connects – people, ideas, objects. The quality of the connections is the key to quality per se.’
Charles Eames
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PREFACE
BY NICOLAS GODIN

For my generation, a quartz watch was an absolute icon – consigning our trusty old analogues to a drawer, we got ready to fully embrace the 1980s. For me, this came in the form of a magnificent Seiko A638–5000 in brushed steel that I received on Christmas Day 1982 and never tired of admiring. As is so often the case, a happy union of technology and design had given birth to a classic; for me, on the cusp of adolescence, it was a revelation.

The appearance of quartz watches on our wrists heralded a sea change in everyday electronic devices; the synthesizer market was the same. Some analogue models had already featured an LED display, but these were soon supplanted by digital instruments that, with their oscillators, frequencies and even resonance, had a vocabulary much in common with electronic watches. The point of no return for musical instrument manufacturers came in 1983 with the advent of the Yamaha DX7 synthesizer; this was the year that musicians – much like the owners of Seikos and Casios, who had no further use for rotary winding crowns – stopped twiddling knobs and started pressing buttons.

In the recording studio, everything had to be immaculate and pristine; precision and accuracy were the standards to which musical production aspired – or became the constraints by which it was bound, depending on whether you saw yourself in the futurist or old-school camp. Personally, I have always refused to choose between them.

In the 1990s, the new technology of digital sampling allowed my generation of musicians to combine musical influences from any number of eras on a single recording; releases such as Portishead’s Dummy, Beck’s Odelay or, in my case, Air’s Moon Safari, still bear witness to this joyous free-for-all.

Therefore, both my recording studio and my watch collection are now home to objects of desire from different decades, each distinct in their technology and their features – two inseparable aspects guaranteeing a functionality that will ensure they never end their days in a design museum.



[image: Clément Mazarian wears a watch with a black strap, crosses his arms, leans against a wall and smiles for the camera.]


FOREWORD

Exceptional Watches, my first book, saw us take a journey together through the ages to explore the watchmaking complications they spawned. This voyage of discovery showed us that watchmaking is not just about creating utilitarian objects; as we turned the pages of history we saw that this noble industry has brought the world a gift far greater than simple tools to count the hours – in short, watches do a lot more than just tell the time.

Humanity’s quest for precision has never let up; our need to know for certain has remained an element of essential, indeed existential, importance to most human beings, companies and areas of activity. Electronic watches were invented in response to this need to anchor ourselves with absolute accuracy, to tell the exact time. Although their story begins with electric watches in the 1950s, it was to take its most important turn two decades later, with the advent of quartz movements. This tiny oscillator was solely responsible for revolutionizing the industry, shaking up the established order and bringing the mighty Swiss watchmaking empire to its knees – to the benefit of ambitious and creative Japanese entrepreneurs with a passion for technology. It is this unparalleled period in history (known variously as the quartz crisis and the quartz revolution), its origins, consequences and lessons, that this new volume will explore though a selection of watches.

The choices made for Quartz Watches will always be coloured by the subjectivity of the author, his relationship with their history, and his own taste in…well, watches. Just as in Exceptional Watches, each piece has been captured by the expert lens of Henry Leutwyler; many of them bear the marks of time and some have even ceased to measure the minutes for eternity. As the illustrious Nicolas Godin, one half of the band Air, has pointed out, ‘It is precisely at the moment a watch stops working that a collection becomes art.’ This is all the more true as great names such as Dieter Rams, Giorgetto Giugiaro, Gae Aulenti, Keith Haring and the like have left their mark on the iconic timepieces presented on these pages.

Whether you devour this book in a single sitting or explore it at a slower pace, I hope you will find everything you are looking for in its pages, from taking a deep dive into the electrifying history of these watches to using it as a useful support in which to prop open the case that displays your personal collection!


TIMELINE

From the first electric watch – unveiled to the public in 1952 – to the Apple Watch, the history of these timepieces is a rich one. Take a look back over many years of exceptional creativity and skill.





	1927

	FIRST QUARTZ CLOCK

W Marisson and J W Horton of Bell Laboratories invent the Crystal Clock 




	1952

	INTRODUCTION OF THE FIRST ELECTRIC WATCH

Calibre R27 (LIP) and calibre 722 (Elgin) 




	1957

	HAMILTON | 500

First electric watch to be sold globally 




	1958

	LIP | R27

Calibre R27 brought to market in the LIP Electronic

―

FIRST QUARTZ TRAVEL CLOCK

Patek Philippe unveils a forerunner of the Naviquartz




	1960

	BULOVA | ACCUTRON

Introduction of the diapason (tuning-fork) movement




	1961

	LAUNCH OF THE FIRST SWISS ELECTRIC MOVEMENT 

Ébauches SA/Landeron Calibre L-4750




	1967

	CEH BETA PROTOTYPES

July 1967: Beta 1

August 1967: Beta 2

―

ÉBAUCHES SA | DYNOTRON

Cal. 9150: first Swiss movement with a balance system using a transistor




	1969

	SEIKO | ASTRON

First quartz watch launched on 25 December 1969




	1970

	CEH | BETA 21

10 April 1970: first mass-produced Swiss quartz movement, incorporated into around 20 models from various brands associated with the Centre Électronique Horloger (CEH)




	1971

	LONGINES | ULTRA-QUARTZ

This model had been initially introduced and marketed in 1969




	1972

	DAINI SEIKOSHA | CAL. 39

―

GIRARD-PERREGAUX | GP350

First movement to feature a quartz crystal oscillating at a frequency of 32,768Hz

―

GOLAY | MICRO QUARTZ

―

INTRODUCTION OF THE FIRST LCD WATCHES 

1972 saw Optel, Texas Instruments and Microma launch various projects using dynamic display technology

―

PULSAR

The first digital watch with an LED display comes to market




	1973

	INVENTION OF THE FIELD EFFECT LCD

This technique, initially used by Gruen for its Teletime model, was subsequently adopted by other brands




	1973

	FIRST LCD WATCH WITH A SIX-DIGIT DISPLAY

Seiko LC V.F.A. 06LC




	1974

	CASIO | CASIOTRON

First Casio wristwatch (LCD)

―

OMEGA | MEGAQUARTZ 2400

Calibre 1500 high-frequency Megaquartz. The 1511 variant featured in the first wristwatch to be certified as a marine chronometer.

―

OMEGA | MEGAQUARTZ 32KHZ

Calibre 1300

―

SUWA SEIKOSHA | CAL. 48




	1975

	DERBY | SWISSONIC

―

PULSAR | CALCULATOR

First calculator watch with a digital display (LED)




	1976

	BULOVA | COMPUTRON

―

GIRARD-PERREGAUX | CASQUETTE

―

LIP | MACH 2000 LED

―

OMEGA | CHRONO-QUARTZ

First chronograph with a digital (LCD) and an analogue display

―

TISSOT | IDEA 2001 LCD

1971: launch of the IDEA 2001 range featuring a mechanical movement made of plastic

―

ZENITH | FUTURE TIME COMMAND

Analogue watch with an LED display for seconds




	1977

	CARTIER | MUST

―

OMEGA | 4.2 MHZ PROTOTYPES 

―

EBEL | SPORT CLASSIC

―

ROLEX | OYSTERQUARTZ




	1978

	SEIKO | QUARTZ DIVER
―

SUWA SEIKOSHA | KING TWIN QUARTZ




	1979

	DELIRIUM TREMENS

Forerunner of the Swatch

―

SEIKO | WORLD TIME ATLAS




	1981

	CHROMACHRON | COLOUR TIME

Launch of quartz models after a short run of mechanical watches 




	1982

	AM RADIO

This model was used by prop-makers to create the famous K.I.T.T. Commlink watch for the Knight Rider television series

―

BULOVA | THERMATRON

―

SEIKO | TV WATCH




	1983

	CASIO | G-SHOCK

A new range from Casio that became an icon of ruggedness, water resistance and extended battery life




	1983

	SEIKO | 7A28

Robust and repairable quartz movement developed over many years

―

SEIKO | 7A38

Same architecture as the 7A28, with day/date display

―

SEIKO | DATA 2000

LCD watch with a programmable memory 

―

SWATCH




	1984

	SEIKO | FIELD MASTER ‘CONTRA’




	1985

	CASIO | DATABANK

Calculator watch with an LCD display and data storage capacity

―

TISSOT | ROCKWATCH 




	1986

	SEIKO | 8T23

Hand-wound quartz watch 

―

SEIKO | GOLDEN TUNA 1,000M

1975: Automatic Hi-Beat ‘Grandfather Tuna’

1978: Quartz 300m ‘Tuna‘ and 600m ‘Golden Tuna‘




	1987

	FLIK FLAK 




	1988

	JUNGHANS | MEGA

Radio-controlled digital watch allowing reception of time from atomic clock. It was launched as a digital/analogue watch in 1991.

―

LE PHARE-JEAN D’EVE SAMARA

Automatic quartz 

―

LOUIS VUITTON | MONTEREY

―

SEIKO | KINETIC

AGM (automatic generating movement) technology introduced in 1986 and marketed in 1988 as AGS (automatic generating system)




	1989

	BRAUN | AW 10

―

CASIO | F-91 LCD

Today this is the world’s bestselling watch




	1990

	SEIKO | 7T

Quartz movement capable of measuring time to one-hundredth of a second




	1993

	IWC PORSCHE DESIGN TRAVEL




	1996

	SHELLMAN | COMPLICATIONS




	2007

	CATHODE CORNER NIXIE WATCH




	2015

	APPLE WATCH




	2017

	EONE BRADLEY




	2019

	CITIZEN 0100

Movement varying by +/- one second per year




	2022

	SWATCH | MOONSWATCH
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THE PRE-QUARTZ ERA
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At a time in the dim and distant past, between the invention of traditional mechanical watches and the advent of entirely electronic quartz watches, experts and the public alike were beguiled by a now almost-forgotten technology: electric watches.

ELECTRIC VS ELECTRONIC

Within the broader history of watchmaking, the period referred to in this book as the pre-quartz era corresponds with the arrival of the first electric watches. Despite the name, such watches still measured time mechanically, relying on a balance wheel or a metal diapason (tuning fork). But they nonetheless differed from the movements that preceded them in their source of energy: the mainspring had been replaced by an electric current.

Electronic watches, which appeared later, should not be confused with their electric counterparts. These used electronic circuitry and were regulated by a quartz crystal resonator (hence they were known as quartz watches). This crystal oscillator generates a precise time signal of an accuracy far superior to that of mechanical watches (see here).

BALANCE SPRING OR TUNING FORK

Although there are many different kinds, electric watches with balance springs all retain a regulating component similar to that used in classic watches: a balance wheel attached to a spiral spring oscillating at a frequency of around 3Hz. In a classic mechanical movement, the balance wheel functions only as a regulator limiting the movement of the escape wheel. In an electric movement, it also functions as a motor and it drives the entire mechanism.

The electric diapason watch first appeared in the form of the Bulova Accutron, invented by Max Hetzel. Before this development, the balance wheel of an electric watch had been almost identical to that of a classic watch, with almost no gain in precision – although this didn’t stop the manufacturers of the time making accuracy part of their sales pitch.

Hetzel was determined to do better, and designed another component to regulate a movement, a 24.85mm-long metal tuning fork with a frequency fixed at 360Hz that improved accuracy. Watches with this feature had two essential characteristics: the second hand swept evenly, rather than advancing in fractions of a second, and the usual tick-tock associated with the traditional escapement was replaced by a gentle vibration. This was so distinctive that the US advertising campaign presented the Accutron as ‘the watch that hums’.

DISAPPEARANCE WITH QUARTZ

Many brands played a role in the rise of electric watches during the 20th century: LIP in France (see here), Hamilton in the United States (see here) and Ébauches SA in Switzerland (see here), for those based on a balance system; Bulova in the United States (see here) for those based on a metal tuning fork. All of these were in fact electromechanical watches.

Clockmakers wasted no time in incorporating electric power into their creations, however; the first timepiece with an electric balance wheel was designed by Alexander Bain in 1840. More than eight decades later, in 1921, the Shortt clock introduced a free-swinging pendulum in a vacuum chamber unconnected to the mechanism, the operation and display of which were electromechanical. For a long time this was the most accurate way to measure time. In another development, in 1934 LIP and Ericsson worked together to bring to market a desk clock with a mechanical escapement powered by an electric motor. Ultimately it was electric wristwatches that broadened the appeal of these movements slightly by miniaturizing their components, coils and contacts, but the sector gradually faded away with the advent of electronic quartz models.




ELECTROMECHANICAL WATCHES

FACT SHEET N°1

Unlike mechanical watches, electromechanical watches derive their power from a source of electricity rather than a mainspring.
Despite this fundamental difference in energy supply, the way they measure time, which relies on a balance wheel or a metal tuning fork, is still mechanical.



BALANCE-DRIVEN ELECTRIC WATCH

The first research into electric watches dates back to the end of World War II. At the time, in the absence of a miniature, metal tuning fork (which would be invented and developed over the next few decades) efforts were concentrated on the creation of balance-driven electric watches. While the exploration of this technology gave rise to a range of different models, they all retained one common feature – a regulator similar to that found in traditional watches; that is, a balance wheel connected to a spiral spring that oscillated at a frequency around 3Hz.

What was new here was the way the movement was driven by the balance wheel through the addition of an electromagnet.

In a traditional mechanical movement, the balance wheel does no more than act as a regulator limiting the movement of the escape wheel; in a balance-driven electric movement, however, the balance plays the dual role of powering and triggering the entire mechanism. There are two kinds of balance-driven electric watch: those with moving coils and those with fixed coils.

FIXED COIL AND MOVING COIL

Moving coils (see here) were launched in 1957 by Hamilton. It produced watches featuring its calibre 500 in which the electromagnet was contiguous to the balance wheel; two wires mounted on the main plate made contact with brushes fixed to the balance, resulting in a current that passed through the coil and generated an attraction via a magnet mounted on the main plate. This created continuous motion. It did not take long for this new kind of engineering to attract the attention of other brands, starting with Russia’s Slava, which copied the movement invented by Hamilton, and Timex, which built it into affordable electric watches.

The fixed coil was launched by LIP with its calibre R27 in 1958 (see here) and then by Ébauches SA in 1961, with the calibre L-4750. In these models, the electric circuit is made and broken in alternation (see illustration), opening when the balance wheel, driven by the spiral spring, is in normal motion, but closing when the balance wheel arrives at a horizontal position and the plate to which it is attached displaces the contact wire. In this position, the assembly made up of the magnetic core and the balance form a circuit in which the coils act as electromagnets.

As a final touch, there is a diode that prevents any electric discharge of too violent a nature when the circuit is broken again.

THE TRANSISTOR

Whether using coils that were fixed or in motion, the movements of this first generation of electromechanical watches all suffered from the same major Achilles heel: the spark produced at the end of the contact wire with each alternation of the balance wheel entailed a high consumption of electricity, limiting the life of the batteries.

The second generation of fixed-coil movements overcame this flaw by eliminating mechanical contact. Instead, the magnet passed over the coils, inducing a very weak current that was amplified by a transistor. This crucial component had been invented at the end of the 1940s and, from 1954, was initially used in portable radio receivers before being adopted by other sectors such as clockmaking. Although the system had been used by LIP in its calibre R50, the invention of the balance-driven movement using a transistor is credited to Ébauches SA with its calibre ESA 9150, known as the Dynotron.



EXPLODED VIEW OF A LANDERON L-4750 ELECTRIC MOVEMENT

[image: An illustration of the exploded view of a Landeron L-4750 electric movement consisting of screws, gears and circuits. Some parts are highlighted.]
The electric parts of the movement are shown in bold. The other components are mechanical, so this was known as an electromechanical movement.



OPERATION OF A FIXED-COIL, BALANCE-DRIVEN ELECTRIC WATCH

[image: An illustration of open and closed circuits in an electric watch containing magnetic core, batteries, coil, permanent magnet, contact plate and finger and wire.Arrows mark the direction of electric currents.]


ELECTRONIC R27

LIP – 1958

The first working prototype of the calibre R27 movement was unveiled in 1952. It was sold commercially from 1958 and was made popular by ‘General de Gaulle’ but was something of a misnomer – it was actually electromechanical.



	MANUFACTURER

	LIP




	1. SEE HERE




	YEAR

	1954 MODEL




	MODEL

	NO NAME




	CALIBRE

	R27




	MOVEMENT

	ELECTROMECHANICAL




	PRODUCTION

	PROTOTYPE




	MATERIAL

	CHROMED BRASS




	STRAP

	N/A




	2. SEE HERE




	YEAR

	1958 MODEL




	MODEL

	ELECTRONIC DE GAULLE




	CALIBRE

	R27




	MOVEMENT

	ELECTROMECHANICAL




	PRODUCTION

	SOLD COMMERCIALLY




	MATERIAL

	YELLOW GOLD




	STRAP

	LEATHER






[image: An illustration of the electric movement of a LIP Calibre R27 watch containing gears, a bar-shaped balance and a wheel.]

LIP
CALIBRE R27

First electric movement presented to the public. The electric circuit is closed when the bar-shaped balance wheel is in a horizontal position.



1952: THE FIRST ELECTRIC WRISTWATCH

Founded in Besançon in 1867, LIP is a French watchmaking manufacturer whose reputation is based on the mechanical watches and bold choices it has made over the years. Having gravitated towards electric power from the mid-1930s, it forged a partnership with the telecommunications firm Ericsson that gave rise to an electric desk clock with a mechanical escapement powered by an electric motor. Research and development for an electric wristwatch moved up a gear after World War II, but miniaturization remained a tough challenge as the batteries were so large and with insufficient voltage. LIP was aiming for a service life of a year and, to achieve this, the brand developed a hybrid mechanism in which the oscillation of the traditional spiral balance wheel was powered electrically. The initial (electric) part of the movement was made up of two fixed coils, a diode, an electric circuit and two batteries, while the other (mechanical) section featured the classic set-up of an escapement and a wheel train; the balance wheel served to link the two. While its competitors were still focusing on new automatic watches, LIP (in collaboration with Elgin in the United States) unveiled the world’s first electric wristwatch on 19 March 1952.

1958: MARKET LAUNCH OF THE CALIBRE R27

The model presented in 1952 was still a prototype, however, and the design of the batteries and coils remained a tricky issue. A relentless research programme was continued, first led by Jean-Georges Laviolette and Paul Dargier de Saint-Vaulry, and then by Jean Pommier, under conditions of the strictest secrecy – the entrance to the laboratory was even kept under armed guard. The first electric watch to be made in Europe, incorporating the calibre R27 movement, was not launched until 1958. Elgin launched an electric version featuring the calibre 722 in the United States a year after the moving-coil Hamilton 500. The case for the LIP R27 was designed to be circular, with bean-shaped batteries, but was eventually adapted and extended to accommodate an adaptor with circular batteries that were more reliable than their predecessors. This was a highly appropriate stylistic quirk for a watch named Electronic even though, in reality, it was one of the first electromechanical watches.

ON THE WRIST OF CHARLES DE GAULLE

In 1958, the French president General Charles de Gaulle received two models of this watch directly from the hands of Fred Lip, the brand’s visionary chairman; one to be worn and the second to be kept in the office so that the general always had the correct time to hand. The LIP R27 was also gifted to Dwight D Eisenhower, the president of the United States, joining the Rolex Day-Date and the Vulcain Cricket (see Exceptional Watches) in the elite ranks of US presidential watches. It should be noted that the ‘General de Gaulle’ model featured in the LIP collection at the time of publication is a reproduction of a 1970s model, not the 1958 version.



[image: Close-up of a watch in chromed brass with a circular, cream dial. The watch has three hands, for hours, minutes and seconds.]
1. LIP R27 – 1954



[image: Close-up of a watch in yellow gold with a circular, shiny cream dial and a glossy black leather strap.]
2. LIP MODEL – R27 – 1958
SIMILAR TO THE GENERAL DE GAULLE MODEL

Fred Lip, the iconic chairman of the Besançon watchmaking firm LIP, presented one of these watches to General de Gaulle, and later to the his American counterpart, General Eisenhower.



[image: Close-up of the back of a watch in yellow gold with a leather strap that has a brown back. The back of the watch has multiple scratches.]
2. LIP R27 – 1958



H500

HAMILTON – 1957

With its moving-coil, balance-driven movement, the Hamilton 500 was the first electric calibre to be sold commercially. Notably it was featured in the Ventura model created by the American designer Richard Arbib.



	SEE HERE

	1957 MODEL




	MANUFACTURER

	HAMILTON




	MODEL

	VENTURA




	CALIBRE

	H500




	MOVEMENT

	ELECTROMECHANICAL




	PRODUCTION

	SOLD COMMERCIALLY




	MATERIAL

	WHITE GOLD




	STRAP

	LEATHER






[image: An illustration of the electric movement of a Hamilton Calibre H500 watch containing gears, wires, brushes and a balance wheel.]

HAMILTON
CALIBRE H500

The first electric movement to be sold commercially. Two wires attached to the main plate are positioned to make contact with brushes mounted on the balance wheel.



DEVELOPING THE CALIBRE H500

Under the leadership of George Luckey, the Hamilton brand set about designing a moving-coil electromechanical watch in 1946. Of the two prototype versions constructed at this time, the company’s management chose the one created by head physicist Philip E Biemiller and master technician James H Reese, which went by the name of Project X. A team was then formed around research director John Van Horn to build this watch, which was as revolutionary as it was complex. The principal technological challenge was essentially to find a battery suitable to supply the movement with electricity, and the brand turned to the National Carbon Company (now Energizer, and a global household name) to address this shortcoming. They nonetheless decided to produce all the components apart from the case in-house.

1957: COMMERCIAL LAUNCH OF THE FIRST ELECTRIC WATCH

After 11 years on the drawing board, Hamilton unveiled its creation on 3 January 1957 with much pomp and circumstance, including a press conference attended by more than 120 international journalists at the prestigious Savoy Plaza Hotel in New York City. Amazed by the electric timepiece that had been revealed to them, the reporters immediately dubbed it the ‘watch of the future’ – and rightly so, as the device amounted to no less than the greatest technological breakthrough in the field in centuries. Contemporary press reports even described it as the ‘first improvement in watchmaking’ in the 477 years of the craft’s history (taking as their starting point the invention of the watch by Peter Henlein at the turn of the 16th century (a date that has since been called into question). This revolution was all the more radical as it managed to keep its promises; despite occasional recourse to the company’s after-sales service, customers found that the Hamilton 500 worked well and it became a resounding commercial success.

RICHARD ARBIB AND ELVIS PRESLEY

More than 11,500 watches fitted with the calibre 500 were sold between 1957 and 1963, with both the innovative technology and the cutting-edge design of the Everest, Pacer and Ventura models appealing to fans. These had been dreamt up by the industrial designer Richard Arbib and were worn by A-list celebrities; the Ventura notably made an appearance on the wrist of Elvis Presley in the musical film Blue Hawaii (1961). Thirty-six years later, the electromechanical model passed the Hollywood baton on to the quartz version that was worn by the characters in the movie Men in Black.



[image: Close-up of a watch in white gold with a triangular black dial that has a zig-zag line at the centre and a glossy black leather strap.]


PRÉ 475

ÉBAUCHES SA – 1954

Following its launch in 1952, the LIP R27 paved the way for electric watches. It inspired the Swiss to develop electromechanical movements of their own, and Ébauches SA led the field.



	SEE HERE

	1954 MODEL




	MANUFACTURER

	ÉBAUCHES SA




	MODEL

	NO NAME




	CALIBRE

	PRÉ 475




	MOVEMENT

	ELECTROMECHANICAL




	PRODUCTION

	PROTOTYPE




	MATERIAL

	BRASS




	STRAP

	LEATHER






[image: An illustration of the back of an Ébauches SA Pré 475 with a crown and batteries on the strap, above and below the case.]

ÉBAUCHES SA
BATTERY-POWERED PRÉ 475

The earliest known Swiss electric watch with an electromechanical movement. The batteries are located on the strap, above and below the case.



ÉBAUCHES SA

The French term ébauche has a very particular meaning in watchmaking. It refers to the components that go to make up the movement of a watch, with or without jewels, but not including the regulating mechanism, mainspring, dial and hands. In 1927, a number of Swiss firms specializing in the manufacture of watch parts decided to join forces and found a holding company. Its name – Ébauches SA – was a fairly obvious choice. The conglomerate began pooling knowledge and, from the end of the 1940s, took an interest in electronics and semi-conductors, with the upshot that one of its divisions, Oscilloquartz, was even involved in creating large atomic clocks using caesium. This was enough to cement the reputation of Ébauches SA’s mechanical parts, and the firm took an active interest in the development of electric wristwatches from the early 1950s.

THE OBJECTIVE: TO CREATE A SWISS ELECTRIC MOVEMENT

It must be said that its timing was propitious. France’s LIP and the Elgin in the US had unveiled the world’s first balance-driven electric wristwatch in 1952 (see here), and Max Hetzel had filed a patent in Switzerland for the Accutron a year later. This electric watch used a metal tuning fork instead of a balance wheel to regulate its mechanism (see here), but the system to be used in this future watch was still being developed by a research and development division in New York, the American bastion of watch manufacturing. This was not enough to satisfy Ébauches SA, whose aim was clear: the company had set its heart on developing the first electric movement of 100 per cent Swiss origin, little caring that other major Swiss manufacturers were fighting shy of the technology, considering it a diversion and, frankly, less than reliable. The pioneering spirits at Ébauches SA had an unshakable faith in the principle and set about creating a balance-driven electric watch that used fixed coils.



[image: Close-up of a watch in brass with a circular cream dial and a glossy black leather strap. Brass sections extend above and below the dial.]


ESA 475

ÉBAUCHES SA – 1958

Playing catch-up on the French and Americans, the Swiss unveiled their first electric movement in 1954 with a range from Ébauches SA that featured an electromechanical solution involving some rather original designs.



	SEE HERE

	1958 MODEL




	MANUFACTURER

	ÉBAUCHES SA




	MODEL

	MONTRE A COUILLES (’WATCH WITH BALLS‘)




	CALIBRE

	ESA 475




	MOVEMENT

	ELECTROMECHANICAL




	PRODUCTION

	PROTOTYPE




	MATERIAL

	BRASS




	STRAP

	N/A






[image: An illustration of the movement of an Ébauches SA ESA 475 watch with a cruciform balance wheel, a bar-shaped balance and gears.]

ÉBAUCHES SA
CALIBRE ESA 475

Here, the batteries are located to the left of the case. The operating principle is similar to that of the R27, but with a cruciform balance wheel.



INSPIRED RESEARCH

When research for this movement began in 1952, the spec sheet was unambiguous. The developers wanted and needed to create a watch at a price point less than or equal to that of an automatic watch – but with satisfactory timekeeping. The research, led by André Beyner and René Besson, was conducted in collaboration with Landeron, a subsidiary of Ébauches SA. After an exploratory phase lasting a year, the project presented viable prototypes that, both mechanically and in appearance, were closely similar to those produced by LIP. However, the look that the Swiss researchers eventually settled on was unexpected in both the differences it introduced and the reaction it elicited.

SURPRISING ELECTROMECHANICAL SOLUTIONS

Despite their similarities, these watches embodied an originality of design that bordered on the eccentric. The electric circuits and the battery that replaced the mainspring as the energy source ensured the regular oscillation of the balance wheel by mechanical means, which entailed a surprising choice of location for the batteries. While an electromechanical movement does not require any great changes to the calibre, the batteries do have to go somewhere, and the cells of the time were as large as they were low-voltage.

The solution chosen by the engineers was to site the batteries outside the case. In the first-generation prototypes, they were built into the strap, as LIP had also intended. In other versions, the batteries were located on the side of the case, giving the whole thing a shape that was anatomically somewhat suggestive and inspired a vulgar but amusing nickname among collectors, who called them montres à couilles, or ‘watches with balls’. Other – more discreet – versions featured a solution that included a rechargeable cell (manufactured by Leclanché) built into the back of the case rather than the side array.



[image: Close-up of a watch in brass with a circular cream dial. A wing-shaped structure is to the left of the dial that contains batteries.]


ELECTRO-CHRON

WITTNAUER-LONGINES – 1961

After years of research, the first electric movement of Swiss origin was finally brought to market as the calibre L-4750. It was built into models by a number of different brands, including Wittnauer.
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	1961 MODEL




	MANUFACTURER

	WITTNAUER-LONGINES




	MODEL

	ELECTRO-CHRON ‘ELECTRIC’




	CALIBRE

	L-4750




	MOVEMENT

	ELECTROMECHANICAL




	PRODUCTION

	SOLD COMMERCIALLY




	MATERIAL

	STEEL




	STRAP

	N/A




	FIRST COMMERCIAL SALES

	



	1957

	HAMILTON 500 (USA)




	1961

	L-4750 (SWITZERLAND)





DESIGNING AND MARKETING THE L-4750

In the quest for the first electric movement of Swiss origin, Landeron produced a succession of prototypes under the supervision of André Beyner and René Besson. This division of Ébauches SA eventually filed its first patent (CH345611) on 27 March 1959. This was followed by a second (CH346828), granted on 20 April 1960. Both were inspired by the same ambition – to present the first electric watches of 100 per cent Swiss origin at the Basel trade fair, which opened its doors on 15 April 1961.

The L-4750 electromechanical movement featured a balance wheel that was both a regulator and a motor. The power to drive the movement of such a calibre can come from two different sources: a battery or a rechargeable cell. Unlike the prototypes that preceded it, the L-4750 featured batteries that were built into part of

THE WITTNAUER ELECTRO-CHRON




[image: Close-up of a watch in steel with a circular black dial. The minute and second hands are shaped like an electric bolt. The hour hand is circular with a diamond shape on one side.]


DYNOTRON





	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	










THE INTRODUCTION OF TRANSISTORS


MECHANISM AND PRODUCTION


THE CUTTING EDGE OF DIGITAL TECHNOLOGY




[image: Close-up of a watch in yellow gold with a rounded rectangle cream dial. A small window for the date is on the bottom right corner.]



THE TUNING FORK





MAX HETZEL’S INVENTION



MECHANISM


REVOLUTIONARY – IF SHORT-LIVED – SUCCESS






[image: An illustration of the components on the dial side and reverse of a Diapason watch. The dial side has eight parts and the reverse has six parts.]

Description





[image: An illustration of an electric Diapason watch mechanism containing an RLC circuit, a 1.35V battery, an NPN transistor, permanent magnets, a ratchet, an escape wheel train, a tuning fork and screws.]


ACCUTRON





	
	



	
	



	
	



	
	



	
	



	
	



	
	



	
	










THE SECOND GENERATION OF ELECTRIC WATCHES



BULOVA AND MAX HETZEL


MARKETING





[image: Close-up of a watch in steel and yellow gold with a circular black dial that has sharp corners and three hands, for hours, minutes and seconds.]


[image: Close-up of the components in the dial side of a watch. Some of the components are a tuning fork and drive coils.]


[image: Close-up of the components in the reverse of a watch. Some of the components are a battery and a regulator.]
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