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The Jacobean Time Machine


Chris Dolley



Old
Todger’s experiments on the nature of time shocked and captivated the Jacobean
world. Today we marvel about experiments using synchronised atomic clocks that
show a difference of a few hundred nanoseconds when one remains on the ground
while the other is flown around the world in a supersonic jet. Yet in the 1650s
Old Todger could produce time differentials of several hours.



And his
insight into the true nature of time—and its component parts—was both inspired
and revolutionary.



His first
experiment, conducted at his rooms in Oxford in the summer of 1650, involved
three identical candle clocks. All were placed on a large table and lit at the
same time. Two were then covered by specially prepared bell jars and the joins
between the table and the jars were sealed with wax. Todger then introduced
oxygen (at the time known as spiritus
nitroaereus) into one jar and carbon dioxide (spiritus sylvestre) into the other. Time was seen to speed up
inside the oxygenated jar whilst it slowed in the other.



The results
were spectacular. The time differential between the three clocks was measured
in hours. The oxygenated candle burned down to nothing before the slow-burning
carbonated candle had reached its first hour mark!



Like many
early scientists, Todger was not averse to testing his theories on people. He
may not have been able to find a bell jar large enough to contain a person,
but, with the use of a mask, he was able to observe the effects of spiritus nitroaereus and spiritus sylvestre on humans. Todger
observed that the gentleman breathing the oxygenated mixture appeared much
excited and more animated than usual, whilst his companion appeared very
sluggish. Extremely sluggish. To Todger, this was further proof of his theory
that time was being speeded up and slowed down by breathing the gas.



Not
everyone agreed. The relatives of the man breathing spiritus sylvestre accused Todger of murdering him. Todger
maintained that the man was far from dead, but ‘living very slowly.’



Todger published
his findings in the paper, New
Observations and Experiments upon the Nature of Time.



He was
lauded by fellow members of the ‘invisible college’—the forerunner of the Royal
Society. Robert Boyle successfully repeated Todger’s experiment to a packed
audience at Gresham College in October, 1650.



But that
success proved to be short lived. In 1651, Athanasius Kircher, the German
Jesuit scholar and inventor of the cuckoo clock—a clock entirely powered by
small cuckoos—attempted a variation on Todger’s experiment using three cuckoo
clocks. Although the initial experiment appeared to corroborate Todger’s
theory, Kircher was devastated when he couldn’t speed up the ‘living very
slowly’ cuckoos by placing them in an oxygenated bell jar. Something was very
wrong with Todger’s theory.



Kircher
went on to repeat Todger’s experiment using three identical water clocks and
found no appreciable difference between them.



Todger was
much troubled by this news, but from his black despair came his greatest
notion. What if Time was not a single entity? Perhaps time, like the elements,
was composed of Fire, Water, Earth and Air? Todger’s gases were Air elements.
The water clocks were unaffected by them because they were ruled by Water-Time.



This led to
Todger’s most productive period. He built his own water clocks and tested them
extensively, trying to isolate the Water-Time element.



After a
year, he found it.



Temperature
was the key. Todger found that if he placed one water clock in a cold room and
another in front of a fire, that time for the cold clock slowed down. And the
greater the temperature difference, the greater the temporal difference. When
Todger packed ice around one clock and placed the other in a bain-marie, bringing the water almost to
boiling point, he found that time for the heated clock passed seven times
faster than for the cold clock!



Todger was
soon struck by another notion. He had shown that heat was the key to
Water-Time, but wasn’t heat a form of Fire? Had he discovered that Fire was the
temporal controller of Water?



This led
him to re-evaluate his theory on Air-Time. What if the candle clock was a Fire
element? This would make Air the temporal controller of Fire. Were all the four
elements controlled thus? Each element controlling and, in turn, being controlled
by another?



Todger
began his search for Earth and Air clocks. The hourglass was the obvious choice
for an Earth clock, but Air? Would that be a sundial?



He began
experimenting on hourglasses. If his theory held true, then the temporal
controller for an Earth clock would be either Earth or Water—with the latter
being the most likely, or else Earth would be controlling Earth, and Todger
couldn’t believe that God would allow such an inelegant solution to exist. The
temporal controller of Earth had to be Water and Air’s controller had to be
Earth.



But what
were they?



Todger soon
discovered a way of slowing down Earth-Time—the addition of water to the sand
in the hourglass made it wet and slowed the flow. Sometimes it even made time
stop altogether! But he couldn’t make time speed up. He wondered if perhaps an
hourglass filled with dry sand was measuring ‘fast time,’ and that slightly
moist sand was ‘normal time.’ But when he added even more water, the sand and
water mixture began to flow faster and time accelerated.



It was
about this time that Todger’s health began to fail. He was working all hours,
missing meals, and rarely left his rooms. He was obsessed with finding a
solution to the four faces of time. He knew he was close, but he was beginning
to doubt his ability to make that final breakthrough.



In
desperation he decided to curtail his Earth-Time experiments and commence a
study of Air-Time. But was there anything that could speed up or slow down the
passage of the sun through the sky? If his theory held, the answer would be an
Earth element.



Months
passed with little progress being made. And then he hit upon the idea of using
a prism to bend the light of the sun. Glass was that elusive Earth element he’d
been searching for! Using a combination of prisms, lenses and mirrors, he found
he could both speed up and slow down the passage of time on a sun dial. Not
only that, he could also make time go backwards!



Todger was
quick to publish his findings. Some say too quick, for the reaction to his
publication was far from universally favourable. He was accused of trying to
pass off common trickery as science. Time, they said, was not being slowed or
reversed. His manipulation of sunlight was no different to someone moving a
strong candle around a sundial in a darkened room and claiming they were
affecting time.



Todger
refused to accept this criticism, and decided that the best way to convince his
doubters was to conduct a human experiment. This experiment would be the very
culmination of a distinguished career and demonstrate, for the first time, the
use of time multipliers. Man—being composed of Fire, Water, Earth and Air
elements—would be susceptible to all four temporal controllers. And if all four
were combined together at the same time then their effect would be multiplied.



The first
experiment, designed to demonstrate slow time, had to be abandoned for lack of
volunteers. People, remembering Todger’s first human experiment, did not relish
the idea of ending their days as ‘the man living even more slowly.’



Like a true
pioneer, Todger decided to experiment on himself. And, ever desirous of the
spectacular, decided he’d demonstrate fast time…and put on a real show.



The mix of
extreme heat, a lens, a lack of water and an overabundance of oxygen was
certainly spectacular. Robert Boyle, who observed the experiment, told the
coroner that Todger’s remaining years had passed before the assembled onlookers
in a ball of flame, and even the attempts of his friends to slow time down by
throwing water on the speedily expiring Todger, were insufficient to haul back
the years. Boyle estimated that Todger’s age at death would have rivalled
Methuselah.



Fittingly, the coroner ruled the cause of Todger’s death to
be ‘living too fast.’







_______________
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