


Electrotechnology. A natural passion





Whose ideas is the world using today… yours,
or someone else’s?

Something operates unobtrusively to underpin all electrical

and electronic products and services. It helps manufac-

turers with their bottom line. It helps governments ensure

safety for the population. It helps every one of us every day

so that you can turn on lights, use appliances, ride in

elevators, and do all the other things that involve electricity. 

Without this ubiquitous thing quietly looking after us, life

would be frustrating and more expensive, perhaps even

more dangerous. Most people rely on it without even

knowing it’s there and, when it’s not, you become very

aware that it’s missing. 

Who decides that C-cell batteries everywhere will have

the same shape, size and power? We do. Who decides

that all compact discs must be the same diameter and

thickness? We do. You take it for granted that it won’t, but

why doesn’t your office equipment sometimes electrocute

you when you switch it on? Because we’re looking after

you. 

But “we” either means you or your competitors because

the IEC was created by industry for industry and it’s

industry that sustains us. If you’re involved in our work, it’s

your ideas, your inventions and your technology that we’re

standardizing. If you’re not involved, then they’re your

competitors’ ideas that the world is using.

i n t r od u c t i on
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The unobtrusive, ubiquitous thing in every bit of electrical

and electronic technology is an IEC standard.

Standards primarily concern safety and performance and

we standardize thousands of electrotechnologies. These

range from high-tension overhead cables and hydraulic

turbines, to microwave ovens, to lasers and magnetic

resonance imaging equipment, to solar panels, to plasma-

screen televisions, and on and on.

Batteries? We wrote the first standards for them in the

1930s. The compact disc? We standardized it in the

1980s. Office equipment? Been doing it for decades.

Nanotechnology? We’re involved. Marine energy

devices? We’re there, too.

Electricity: we’ve been doing it for more than 100 years.

It’s our natural passion.

If you’re already involved with the IEC, thank you for

helping us to become who we are. If you’re not involved,

isn’t it time you should be?

www.iec.ch
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The International Electrotechnical Commission (IEC)

was founded in 1906 to meet a growing need to

standardize the electrical machinery proliferating in

homes and factories across Europe, North America and

Japan. Two important domestic devices invented in

1907-1908 were the electric vacuum cleaner1 and

electric washing machine2. 

Such devices were commonly plugged into the only

power sockets available: electrical light fittings. But this

meant that householders generally had to use these

labour saving technologies during daylight hours. Even

more inconvenience arose as the design of lighting

sockets differed both between electrical suppliers

and from one country to another. The development of

general purpose electrical sockets thus presented the

first major opportunity for standardization of the

equipment required for spreading the application and

use of electricity.

Medical care was another arena in which rapid techno-

logical change highlighted the need to standardize

forms and techniques. The electrocardiogram (ECG)

was refined throughout the first decade of the

20th Century, supplying detailed quantitative analysis of

heart activity3.  

1 This was invented by American James Murray Spangler, cousin to the wife

of William Henry Hoover. The device was the first portable vacuum cleaner,

but a larger, non-portable but still practicable, vacuum cleaner had been

patented in 1901 in Britain by Hubert Cecil Booth.

2 This was invented by Alva Fisher (working at the Hurley Corporation).
3 Augustus D. Waller actually produced the first ECG in the previous century.

Einthoven developed the ‘string galvanometer’ (which Ader first invented)

for making ECGs. ‘String galvanometers’ are also important in the telegraph

cable industry. 

First electric
washing machine
Washing Machine

Museum (USA)
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Long before ‘sustainability’ entered the popular lexicon,

steam engines or hydroelectric turbines were required to

meet the rapidly increasing demand for electrical power.

Around 1913 Viktor Kaplan developed a major new form

of turbine that allowed low-head hydroelectric plants to be

developed. As with all other generating equipment, the

development of turbines prompted a move to standardize

power ratings.

The general availability of electrical power facilitated

developments in radio – or ‘wireless’ telegraphy as it was

initially known. Military usage during World War I gave

further impetus to new varieties of receivers and

transmitters. While the names of Marconi, Braun and De

Forest are often most closely associated with radio, so

many inventors and companies across the world have

participated in its development that it is a truly

international technology.

Applications of recently discovered forms of radiation

brought new concerns to standardize the measurement of

hazard. Following the invention of the Geiger counter in

the previous decade to measure intensity of radioactivity,

in 1915 the Röntgen Society delineated thresholds for

safe exposure to X-rays.

Radio
Czech National 

Technical Museum 
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Electric pump
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Turbines
Harris Shiffman

Early X-ray
IEC archives

IEC started work on:

1910 TC1 Terminology

1911 TC2 Rotating machinery

TC3 Information structures, documentation and graphical symbols

1913 TC4 Hydraulic turbines

TC5 Steam turbines

1919 TC6 Lamp sockets and caps*

TC7 Overhead electrical conductors

TC8 Systems aspects for electrical energy supply

*disbanded
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The first public demonstration of a television system took

place in Britain in 19264 and in the following year Philo T.

Farnsworth submitted the first American patent. Farnsworth

briefly worked with Vladimir Zworykin who designed the first

complete system of television transmission using the

cathode-ray tube developed by Karl Ferdinand Braun.

The analytical ultracentrifuge was developed by Theodor

Svedberg in work that won him the Nobel Prize for

Chemistry in 1926. By enabling the precise separation 

of particles of different masses, this device became a

crucial tool for determining the details of biological 

and chemical structures. Centrifuges were essential in

isolating radioactive isotopes and later in isolating DNA

for genetic analysis.

During this period, R. Rüdenberg developed the three–

phase bundle conductors for economic long-distance

power transmission at voltages up to 380 kV.

4 The demonstration was given by the Scottish inventor John Logie Baird.

1 9 2 0 -1 9 29

First television 
MZTV Museum

(Canada)

15





Meters 
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Science and Society
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IEC archives

IEC started work on:

1924 TC9 Electrical equipment and systems for railways

TC10 Fluids for electrotechnical applications

TC11 Overhead lines

1926 TC12 Radiocommunications*

TC13 Equipment for electrical energy measurement and load control

TC14 Power transformers

1927 TC15 Standards on specifications for electrical insulating materials

TC16 Basic and safety principles for man-machine interface, marking and identification

TC17 Switchgear and controlgear

TC18 Electrical installations of ships and of mobile and fixed offshore units

1929 TC19 Internal-combustion engines*

*disbanded
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By this decade, the CGS (Centimetre, Gramme, Second)

system of measurement had been in use for decades.

Extensions of the CGS system into the field of electricity

were the absolute electrostatic system and the absolute

electromagnetic system. This means that the electric and

magnetic magnitudes also had to be expressed by the

three mechanical units. Giovanni Giorgi formulated a

coherent four-dimensional system with the three

mechanical units Metre, Kilogram, Second, plus a fourth

unit of electrical nature.

Following Karl Jansky’s public announcement in 1933 that

regular disturbances to telephone circuits were due to

extraterrestrial sources, Grote Reber developed the first

working radio telescope in 1937. On the other side of the

Atlantic the use of microwaves for echo tracking was

investigated and codenamed ‘radar’ by its British

inventors in 1935.

In 1938 the development of the electronic computer was

underway in several countries, Howard Aiken collaborating

with IBM in the USA, and Konrad Zuse pursuing inde-

pendent research in Germany. 

Well before the outbreak of war in 1939 the jet engine was

independently co-invented in Britain by Frank Whittle,

where the first patent was granted, and in Germany by

Hans von Ohain, where the first jet-powered flight took

place.
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Aiken computer
Wikipedia

Tape recorder
EMTEC

IEC started work on:

1933 TC20 Electric cables

TC21 Secondary cells and batteries

1934 TC22 Power electronic systems and equipment

TC23 Electrical accessories

CISPR International special committee on radio interference

1935 TC24 Electric and magnetic quantities and units*

TC25 Quantities and units, and their letter symbols

1937 TC26 Electric welding

TC27 Industrial electroheating equipment

TC28 Insulation co-ordination

TC29 Electroacoustics

*disbanded
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In 1942, John Atanasoff and Clifford Berry in the USA built

the first fully functioning electronic digital computer. Its use

of binary arithmetic, regenerative memory and logic

circuits were displayed four years later in the ENIAC

(electronic numerical integrator and computer). This is

arguably the ancestor of most modern devices now known

generically as ‘computers’.

The same year saw Enrico Fermi and Leó Szilárd first

build a nuclear pile and demonstrate a controlled chain

reaction. Thirteen years later they shared a joint US patent

for the nuclear reactor.

Military conflict often stimulates novel technologies with

unexpected civilian applications. The post-war era saw

the American company Raytheon redeploy the cavity

magnetron from radar system to kitchen in the newly

invented microwave oven.5

The first colour television system was demonstrated in

1940, the work of Hungarian-born engineer Peter Carl

Goldmark. Though it was commercially superseded by an

all-electronic system, it still has important applications for

closed circuit television. In 1948 Goldmark also invented

the 331/3 rpm ‘long playing’ record.  

5 The process was invented by Percy Spencer.
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Electric fan
IEC archives 

Vacuum tubes
Dale Robins

IEC started work on:

1946 TC30 Extra-high voltages*

TC31 Equipment for explosive atmospheres

TC32 Fuses

TC33 Power capacitors

1948 TC34 Lamps and related equipment

TC35 Primary cells and batteries

1949 TC36 Insulators

*disbanded
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This period saw an enormous growth in the development

of both road transportation and air travel. This in turn

triggered the development of many new associated

electrical devices and systems for control and safety.

Following suggestions that aircraft should carry means of

recording flight data to diagnose the cause of accidents,

the first black box recorder (initially the ‘Red Egg’) was

created in 1954 and manufactured three years later. Its

inventor, David Warren, had lost his father in Australia’s

first civil air crash in 1934. 

Yet further applications of microwaves appeared: the

maser (‘microwave-amplified stimulated emission of

radiation’) was developed in 19546.  Masers typically

serve as high-precision frequency references in atomic

clocks. Significantly, masers were soon the practical

starting point for light-based successors known as ‘lasers’

– originally conceived by Albert Einstein in 1917.

The technology of optical fibres developed in the 1950s

facilitated the development of high-speed, interference-

free digital communication7.  Another important contempo-

rary development was the modem (modulator/ demodula-

tor) which enabled computers to communicate digitally via

telephone channels.

6 The maser was developed by Charles H. Townes and his brother-in-law

A.L. Schawlow.
7 The optical communications industry that developed in the 1960s is

credited to the work of Chinese electrical engineer Charles Kuen Kao.
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IEC started work on:

1951 TC37 Surge arresters

TC38 Instrument transformers

1952 TC39 Electronic tubes

1954 TC40 Capacitors and resistors for electronic equipment

1955 TC41 Protective relays* 

TC42 High-voltage testing techniques

1957 TC43 Electric fans for household and similar purposes* 

TC44 Safety of machinery - electrotechnical aspects

1958 TC45 Nuclear instrumentation

TC46 Cables, wires, waveguides, r.f. connectors, r.f. and microwave 

passive components and accessories

1959 TC47 Semiconductor devices

*disbanded
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In 1960, the 11th General Conference on Weights and

Measures in Paris adopted the Système international

d’unités (SI) based on units of Metre, Kilogram, Second,

Ampere, Kelvin (temperature) and Candela (luminous

intensity). Eleven years later the Mole (amount of

substance) was added to this list.  

The light-emitting diode (LED) invented in 1962 by Nick

Holonyak at G.E. Labs came to be deployed in remote

control devices, auto-focus cameras and alphanumeric

signs; it also served as a light source in optical fibre

communications. New means of computer-mediated

communication were later explored by the U.S. Defense

Department’s Advanced Research Projects Agency in the

‘Arpanet’, a major forerunner of the Internet. 

Gordon Gould built and named the first prototype ‘optical’

laser in 1958, although his patent was not granted until

1977; the first fully operational laser was constructed in

1960 at the American Hughes Aerospace Group8.  As both

computers and lasers became economically viable later in

the decade, barcode technology was applied to retail

applications, over twenty years after it was first patented.9

8 The Hughes laser was built by Theodore H. Maiman.
9 Norman Joseph Woodland and Bernard Silver took out their patent in 1949;

Woodland was later part of the IBM team responsible for the development

of the Universal Product Code.  
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IEC started work on:

1960 TC48 Electromechanical components and mechanical structures for electronic equipment

TC49 Piezoelectric and dielectric devices for frequency control and selection

TC50 Environmental testing*

TC51 Magnetic components and ferrite materials

TC52 Printed circuits*

TC53 Computers and information processing*

TC54 Household appliances for refrigeration and air-conditioning*

1961 TC55 Winding wires

1964 TC56 Dependability

TC57 Power systems management and associated information exchange

TC58 Methods of measurement of electrical properties of metallic materials*

TC59 Performance of household electrical appliances

TC60 Recording*

1966 TC61 Safety of household and similar electrical appliances

TC62 Electrical equipment in medical practice

TC63 Insulation systems*

1967 TC64 Electrical installations and protection against electric shock

TC65 Industrial-process measurement and control

TC66 Safety of measuring, control and laboratory equipment

1968 TC67 Analogue computing equipment*

1969 TC68 Magnetic alloys and steels

TC69 Electric road vehicles and electric industrial trucks

*disbanded
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During this period, interference between pieces of

electrical and electronic equipment was becoming

increasingly troublesome. The IEC thus began to

coordinate the standardization needed to help

manufacturers of electrical and users of electronic

equipment to establish electromagnetic compatibility.

Nuclear magnetic resonance imaging, first observed in

1946, was applied to human subjects and later became

widespread in medical diagnosis as ‘magnetic resonance

imaging’ (MRI).

The Intel Corporation introduced the first microprocessors

in 197110,  the subsequent development of which owed

much to intensive research on semiconductors. Later the

same year the technology of liquid-crystal display (LCD)

appeared in a wristwatch owing to the creative work of

James L. Fergason. Over the next decade LCD began to

displace the LED in a wide range of microprocessor

applications, notably the electronic pocket calculator and

the computer display screen.

Five years later Apple created the first home computer,

the Apple II, and by 1982 Microsoft's Kazuhiko Nishi

proposed the use of LCDs in the first generation of laptop

computers.

In 1979 the Sony Corporation produced the first personal

“Walkman” cassette player. The rise of such portable

electronic devices prompted the standardization of small

batteries (developed originally in the 1950s), and

eventually a wide range of other accessories. 

10The microprocessor was the work of Robert Noyce and his team at Intel;

although it was also independently invented elsewhere, this was probably

the most important locus for its appearance.
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IEC started work on:

1970 TC70 Degrees of protection provided by enclosures

TC71 Electrical installations for outdoor sites under heavy conditions 

(including open-cast mines and quarries)* 

TC72 Automatic controls for household use

TC73 Short-circuit currents

1972 TC74 Safety and energy efficiency of IT equipment*

TC75 Classification of environmental conditions*

TC76 Optical radiation safety and laser equipment

IECQ IEC Quality Assessment System for Electronic Components

1973 TC77 Electromagnetic compatibility

1974 TC78 Live working

1979 TC79 Alarm systems

TC80 Maritime navigation and radiocommunication equipment and systems

*disbanded
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IBM launched its first personal computer in 1981. This set

the parameters for many standardized ‘PC’ machines,

later versions of which adopted the Microsoft Windows®

operating system in 1985.  

The first Compact Discs were released in 1982 by Sony

and Philips as the culmination – with other companies – of

cooperative development on audio optical discs. Mobile,

or cellular, telephones also became commercially

available across the world, over 30 years after prototype

systems had been proposed.

In 1983 the ‘Internet Protocol’ was universally adopted,

opening up the new Internet to general communication

between all computers. Six years later the World Wide

Web was launched by Tim Berners-Lee using hypertext

mark-up language (HTML) to facilitate remote collabora-

tion among physicists. This combination of user-friendly

interfaces, universal programming languages (to which

Sun Microsystems added Java in 199511) and the connec-

tivity of the Internet created a global knowledge retrieval

system available to all.  

The phenomenon of superconductivity had first been

observed in 1911: electricity flowed without resistance in

mercury cooled to just 4 kelvins. By 1986 ceramic super-

conductors were developed to operate at up to 30 kelvins,

opening up substantial scope for medical and military

applications. The IEC first moved to establish supercon-

ductivity standards (terminology and classification of

superconducting materials) within three years.

11Originally Java was intended for use in an interactive, home-entertainment

controller with an animated touch-screen; however, as cable companies

showed little interest, it was redeployed as an Internet interface 
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IEC started work on:

1980 TC81 Lightning protection

1981 TC82 Solar photovoltaic energy systems

1982 TC83 Information technology equipment*

1983 TC84 Equipment and systems in the field of audio, video and audiovisual engineering*

TC85 Measuring equipment for electrical and electromagnetic quantities

1984 TC86 Fibre optics

TC87 Ultrasonics

1985 IECEE IEC System for Conformity Testing and Certification of Electrical Equipment

1987 TC88 Wind turbines

ISO/IEC JTC1 ISO/IEC joint technical committee for information technology

1988 TC89 Fire hazard testing

1989 TC90 Superconductivity

*disbanded
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The technology of digital video discs was initiated in 1994

in two competing formats: the Toshiba & Warner Super

Disc (SD) and the Philips/Sony Multimedia Compact Disc

(MMCD). Within a year (and with IEC support), the DVD

emerged as the single standard that accommodated the

best of both formats.

The IEC also worked to standardize reproduction of

colours in a wide range of technologies including DVD

players, digital cameras and computers. In 1996 the IEC

was rewarded with an engineering Emmy for its work on

the international standardization of JPEG and MPEG files

undertaken jointly with ISO, the International Organization

for Standardization.

Although the first solar panel had been patented by Tesla

in the early 20th Century, sustainability of energy supply

was by now a universal desideratum. In response to

renewed interest the IEC established the first technical

standards for solar voltaic power in 1998.12

A system of geostationary communication satellites has

circled the Earth since 1962, inspired by an Arthur C.

Clarke science fiction story. By combining satellite surveil-

lance with atomic clocks, the Global Positioning Systems

(GPS) developed into the most powerful navigation tool

ever known. Since 1996 its highest quality services have

been available free of charge to all.

12The IEC continued its involvement with sustainable energy (which began as

early as 1911) by setting up a technical committee for wind turbines (TC 88)

in 1987 and another for fuel cells (TC 105) in 1998.
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IEC started work on:

1990 TC91 Electronics assembly technology

TC92 Safety of audio, video and similar equipment*

1992 TC93 Design automation

TC94 All-or-nothing electrical relays

TC95 Measuring relays and protection equipment

TC96 Small power transformers, reactors, power supply units and similar products

1994 TC97 Electrical installations for lighting and beaconing of aerodromes

TC98 Electrical insulation systems*

TC99 System engineering and erection of electrical power installations in 

systems with nominal voltages above 1kv a.c. and 1.5kv d.c., 

particularly concerning safety aspects

1995 TC100 Audio, video and multimedia systems and equipment

1996 IECEx IEC system for certification to standards relating to equipment for 

use in explosive atmospheres

TC101 Electrostatics

TC102 Equipment used in radio communications for mobile services and for 

satellite communication systems*

TC103 Transmitting equipment for radiocommunication

1997 TC104 Environmental conditions, classification and methods of test

1998 TC105 Fuel cell technologies

1999 TC106 Methods for the assessment of electric, magnetic and electromagnetic 

fields associated with human exposure

*disbanded
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In 2005 the IEC published the latest edition of its Multi-

lingual Dictionary, containing nearly 20 000 definitions

of electrotechnical terms in French and English, with

equivalent terms listed in 13 other languages.

The introduction of MP3 (MPEG Layer III) in 2000

revolutionized the world of compressed digital audio

recording files. By drastically reducing the size of music

files required for hi-fidelity production, the scene was set

for Apple’s introduction of the iPod as the heir to the

Walkman in 2001.

Following nanotechnologists’ production of the famous

60 carbon atom ‘Bucky ball’, the first carbon nanotube

was made in 1991. In the 21st Century, standardization in

the field of nanotechnology relevant to the IEC will include

electromagnetics, electroacoustics, multimedia and

energy production.

It is not only standardization of new technologies that

concerns the IEC, but also continuing to improve

standards for new developments in existing technologies.

Hence the IEC continues to update standards for all

electrotechnical fields, such as electrical insulation, safety

and apparatus, into the long-term future. These activities

also include the withdrawal of standards which are no

longer of interest.

Carbon nanotubes
(under 
compression) 
Rensselaer/Cao 
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IEC started work on:

2000 TC107 Process management for avionics

2001 TC108 Safety of electronic equipment within the field of audio/video, information 

technology and communication technology

TC109 Insulation co-ordination for low-voltage equipment

2003 TC110 Flat panel display devices

2004 TC111 Environmental standardization for electrical and electronic products and systems

2005 TC112 Evaluation and qualification of electrical insulating materials and systems

2006 TC113 Nanotechnology standardization for electrical and electronic products and systems

2007 TC114 Marine energy – Wave and tidal energy converters



Flat screen 
technology 
Wojciech Plonka

Button icons
Edward Grajeda

iPod 
Apple Computer





Elect ro technology.  A natura l  pass ion.



Written by
Graeme Gooday, 

Berris Charnley, 

Leucha Veneer

Division of History & Philosophy

of Science,

School of Philosophy, 

University of Leeds, UK

Artwork and design
Thierry Clauson

www.clauson.ch



1906-1909

Washing machine

Source: 

Washing Machine

Museum. 

www.oldewash.com. 

Reproduced with 

permission. 




