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Brunel and the Crystal Palace Water Towers
Isambard Kingdom Brunel was an enthusiastic supporter of the 1851 Great

Exhibition scheme from the beginning. In consideration of his experience and
expertise he was appointed as a both a member of the Committee of the Section of
Machinery and of the Building Committee. While the Machinery Committee was
aimed at classifying all the objects that were to be displayed in the Machinery
department, for the Building Committee he took a very active role in the selection of
the designs for the Great Exhibition Building. Like others at the time, he expressed
strong criticism towards the Committee design, particularly in regards to the cost
and the amount of brick work associated with it.
Brunel was convinced that the structure should not rely on elevation and other
classical architectural features to achieve the desired effect, and advocated instead
the construction of a building in what he defined as “railway shed style” which could
impress through its new architectural solutions and choice of materials.
For this reason it is easy to understand why, when Joseph Paxton finally submitted his design, Brunel was an instant
admirer of it and was convinced that it was the best of all the designs received by the Commission. For Brunel,
Paxton’s design was the one that best matched the objectives and aims of the Great Exhibition and he was
fascinated by the combination of its simple form and its use of materials. Following the closure of the Exhibition, he
maintained his interest in the building and its re-erection. He frequently travelled to Sydenham to check on progress
and suggested new solutions to practical issues, such as the introduction of column spacing and the transepts.
Before Brunel himself took on the design of the Crystal Palace Water Towers, one of the main issues to be resolved
during the construction of the park was the supply of water. The neighbourhood at the time did not have access to
any nearby water source and it was argued that even digging wells would not be enough to feed the water apparatus
required by the new facilities and park. In July 1852 feasibility studies and proposals were assessed and the most
realistic plan seemed to be to extend pipes to Sydenham from the closest London water-works company. In addition
to that, the Crystal Palace company opted for the sinking of an artesian well at the bottom of the hill. The reservoir
was supplied by rain water which percolated through clay, sand and chalk and was then ‘trapped’ by greensand at
the bottom. Once the problem of the water-supply was solved, it still remained to be seen how to bring enough
water from the bottom to the top of the hill and to elevate it enough for the fountains. Three reservoirs were
created at different levels of the sloping ground: The top reservoir would supply water for the building and the
residue would flow directly, through gravitational force, to fountains placed at a lower level. The intermediate and
bottom reservoirs were both provided with engines that returned the water to the upper reservoir on the top level
perpetuating the cycle. The majestic water towers were the key to the water system rising at the side of the building
they contained the tanks that would ensure adequate flow and pressure to power the fountains’ jets.
Brunel was not immediately involved in the design of the towers. Fed by the three reservoirs the original towers
were conceived by the then chief engineer Charles Heard Wild. Wild was suffering health problems at the time that
could have severely impacted his ability to calculate and assess the structural soundness of his plan and sadly the
towers –entirely made of bricks- collapsed under the weight of the tanks. After this first disastrous attempt, Brunel
stepped in with his own project for the towers that were finally completed only in 1855.
Placed on each side of the building, they were erected upon a ring of concrete with a diameter of 60 feet and
surmounted by a circular wall of brickwork laid in cement. The foundations were a crucial element of the project as
the tanks held 1,200 tons of water, placed at a height of more than 200 feet, for a total load of 3,000 tons each,
resting on the soft clay soil of the hill. Moreover, Brunel envisaged the possibility that a pipe might burst causing a
slip in the ground, such foundations were therefore carried down to a considerable depth.
On the foundations rested 24 columns placed in pairs, 4 feet apart, connected together by filling-in frames,
extending from the base up to the tank at the top for a total height of 282 feet. The space between the columns was
filled with glazed sashes similar to the style of Crystal Palace building.
The buildings were divided into ten floors, separated by wrought iron diaphragms and the pipes ran through the
interior of the tower and not inside the columns, to avoid the risk of unequal support to the structure caused by
temperature and expansion of the materials.
Thanks to Brunel’s genius, the towers could feed the Park fountains with 120,000 gallons of water per minute and a
year after their completion, Paxton’s fountains with their 11,788 water jets could be unveiled.
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Unlike Wild’s original structures they withstood the test of time and survived disasters, being in fact, the only feature
of the Crystal Palace to survive the 1936 fire.
Up until that year, the South tower also
played a crucial role in the development of
British television, having been used for
three years by John Logie Baird to carry out
transmission experiments. Brunel’s Crystal
Towers came to an end not because of
accidents and devastation but due to
planned demolition. Sadly, during the
winter of 1940-1, it was decided that both
towers should be destroyed. Because of its
proximity to the main road, the South tower
was dismantled in sections while the north
tower was detonated in April 1941. The
remains of one of the basements can still be
observed next to what is today the Crystal
Palace Museum.
[The Crystal Palace destroyed- Wikimedia Commons]

As impressive and majestic as they were, Brunel’s
water towers for the Crystal Palace Park were but a little part
of his unrivalled achievements in the field of engineering
during Britain’s industrial age.
A key player in the development of the world’s first railway network,
his inventiveness, innovations and creativity gave shape
to Victorian Britain through the creation of the infrastructure
upon which it rested.

[Remains of the Crystal Towers today]
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