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than ever. Factories such as the 
Lever Brothers’ Port Sunlight soap 
factory in Cheshire or the great 
John Player and Son’s cigarette 
works in Nottingham were not 
using processes that required 
advanced timekeeping, but they 
nonetheless spent large sums on 
electrical clocks and bells. Out 
went the old hand-wound 
mechanical clocks. Modern 
factories invested in the latest 
electrical “slave clocks”, each 
showing exactly the same time 
throughout the works.

 AIn addition to conventional 
clocks, factory owners were 
starting to invest in the 

newly-invented time-card recorders. 
These recorders were developed by 
Willard LeGrand Bundy in the 
United States in the 1880s and used 
cards and time stamps to keep a 
record of when each employee 

entered and left the works. In addition to 
simplifying the task of recording the pay due 
to each worker, they also provided employers 
with a means of measuring the productivity 
of individual workers. In the early twentieth 
century, Bundy’s time-clock business merged 
with a company specializing in punch-card 
technology, and in 1924 the company was 
renamed International Business Machines. 
IBM pioneered the use of punch-cards and 
timekeeping devices to assist businesses in 
the management of people and information. 
The company steadily expanded its range of 
timekeeping products: job recorders, dial 
recorders, recording door locks, time stamps, 
tra�  c recorders, and time-control systems 
for schools were just some of the devices they 
marketed in the � rst half of the 20th century. 
No less importantly, IBM’s research and 
development in timekeeping and punch-
cards fed into the development of computers 
in the second half of the century.

 And as companies like IBM realized, it 
was not just factories that needed to keep 
track of the time. The same was true of any 

organization with deadlines to meet and a 
workforce to manage. The Daily Mirror 
installed a system of electric clocks at the 
turn of the century to ensure its papers were 
published on time. The General Post O�  ce 
installed clocks in all its branches to assist in 
the punctual delivery of the post. Bus and 
tram companies purchased time-clocks to 
check that their vehicles left the depot on 
time. Government departments, universities, 
schools, hospitals, prisons, department 
stores, shops, banks, insurance companies—
all were investing in the latest electric clocks 
and time-clocks. In the 20th century, modern 
business meant time management.

The discovery of quartz crystal 
oscillators in the 1920s marked a leap 
forward in terms of precision 
timekeeping. Accurate to within one 
or two thousandths of a second per 
day (the best pendulum clocks kept 
time to only about a tenth of a second 
a day), the quartz clock was nothing 
less than a revolution in the history of 
timekeeping. Initially, the new 
counting electronics were housed in 
bulky vacuum tubes. Their price and 
size limited their use to theoretical 
research and laboratory settings. By 
the 1960s, however, cheap 
semiconductor digital logic led to 
steep falls in production costs and 
enabled their miniaturization for 
commercial use. Within a couple of 
decades, the quartz crystal clock had 
swept all before it. The technology 
could be found not just in clocks and 
watches, but also in kitchen timers, 
navigation systems, locks, munitions 
fuses, computers and countless other 

devices that keep time. In the past 20 
years, the growth of mobile phones and 
GPS tracking systems have provided 
demand for quartz clocks from a new 
quarter. Our appetite for cheap and 
portable timekeeping technology is now, it 
seems, completely insatiable.

The technology of timekeeping does not 
stand still. In the second half of the 
twentieth century, precision timekeeping 
reached new heights with the invention of 
the caesium atomic clock. Our most recent 
atomic clocks will remain accurate to the 
second for at least 20 million years. This is a 
degree of accuracy far beyond the 
requirements of most individuals and 
industries and such devices are reserved for 
specialist use in navigation, the military, 
space exploration, and theoretical research. 
But if the age-old conundrum of telling the 
time is now largely solved, that of what we 
do with it is anything but. Keynes’s 15-hour 
week has obviously not come to pass. While 
we have mastered the art of measuring 
time, we still don’t have enough of it. �

OVER CENTURIES AN 
ENTIRELY DIFFERENT CULTURE OF 

TIMEKEEPING HAD EVOLVED IN JAPAN

could use as well.
As timekeeping became affordable for 

all, its impact became far more widely felt 
throughout the economy. In industry, for 
example, cheap and reliable timers and 
stopwatches allowed manufacturers 
fundamentally to rethink the way that 
goods were made. Rather than have one set 
of workers make an item from start to 
finish, the assembly line, introduced in 
Britain in XXXX, kept workers stationary 
at one point in the production process and 
passed the partially worked goods before 
them. Timers were used so that the goods 
passed through at the right pace. In the 
metal industry, from XXXX the 
continuous wide-strip roll ing mil l 
(punctuation?) ended the need to take 
partially worked metal out of one machine 
repeatedly and feed it into the next: a thick 
coarse ingot was fed into the machine and 
f lattened into a smooth sheet in one 
continuous process. As the metal is 
progressively worked, the speed of the 
rollers needs to change—a task that can 
only be achieved with accurate 
timekeepers. Elsewhere, timers were 
developed to switch on and off separate 
parts of the machines. They proved to be 
both more reliable and cheaper than their 
human counterparts.

�Once production had moved over to 
assembly lines, not only did 
knowledge of t ime al low 

manufacturers to run their machines more 
e�  ciently, it also permitted them to run the 
people operating them more e�  ciently too. 
The “time studies” of Frederick Winslow 
Taylor in XXXX and mass-production 
techniques of Henry Ford, fully introduced 
in 1913 (chk), involved using a stopwatch to 
time each component part of a job and 
then rearranging the parts into the most 
e�  cient method of working. As such, the 
humble stopwatch played a powerful role in 
pushing up productivity throughout the 
manufacturing sector. By the 1930s, the 
productivity gains were so large that 
observers started to speculate about where 
it would all end. Surely, John Maynard 
Keynes mused, workers would soon be able 
to complete their work in a fraction of the 
time it currently took them? Keynes 
foresaw a drastic reduction in working 
hours as machines took over the work and 
workers opted for leisure instead, 
concluding that working hours might fall as 
low as 15 hours a week by 2030.

With the move over to mass production, 
the factory clock became more important 

TOP OF THE LINE

From top: a Ford Model A on 
the assembly line, 1928; 

Henry Ford (left), c.1945, in 
the � rst Ford car; a Ford 
Magneto assembly line at 

Ford Motors, 1913 (right); a 
woman using the time clock at 
the Mare Island Navy Yard; 

the IBM Standard Dial 
Recorder (left); punch cards 
(right); a Junghans Astro-
Chron quartz desk clock, 

1967. Opposite page: 
illustration of men at work in 
a factory, by L. Glinndwin  
from The Wonder Book of 

How It’s Done, from the early 
1950s (top); a Caesium 

atomic clock, 1955.
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