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Introduction

The scientifi c investigation of galaxies began only a little more 
than the ‘three score years and ten’ of a biblical lifetime ago, in the 
1920s, when it was fi rst established that many of the fuzzy blobs of 
light seen through telescopes are islands in space made up of vast 
numbers of stars, far beyond the boundaries of the Milky Way, our 
own island galaxy. Without telescopes, we would never have been 
able to explore the Universe beyond the Milky Way and investigate 
the nature of galaxies, but it had taken nearly four hundred years 
for telescopes to be developed to the point where the true nature 
of galaxies became clear.

As far as anyone knows, the fi rst person to use a telescope to 
look at the night sky was Leonard Digges, an Oxford-educated 
mathematician and surveyor, who invented the theodolite some 
time around 1551. He kept his use of the telescope (essentially, a 
theodolite pointed upwards) secret, because of the value of the 
theodolite in his work, but he wrote one of the fi rst popular books 
of what would now be called science in English. This included a 
description of the Ptolemaic Earth-centred model of the Universe. 
Leonard died in 1559, but his son, Thomas Digges, carried on 
where his father left off. Born in the 1540s, Thomas became a 
mathematician, and in 1571 arranged posthumous publication 
of a book by his father in which a telescope was described for 
the fi rst time in print. Thomas Digges also made astronomical 
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observations, and in 1576 published a revised and expanded 
version of his father’s fi rst book, which included the fi rst printed 
description in English of the Sun-centred Copernican model of 
the Universe.

In that book, Prognostication Everlasting, the younger Digges 
said that the Universe is infi nite, and included an illustration of 
the Sun, orbited by the planets, at the centre of an array of stars 
extending to infi nity in all directions. Since we know Digges had 
at least one telescope, the natural inference to draw is that he had 
used one to look at the band of light across the sky known as the 
Milky Way, and had discovered that it is composed of uncountable 
numbers of individual stars.

The story of Leonard and Thomas Digges may come as a surprise, 
since the person usually credited both with making the fi rst use 
of an astronomical telescope and with the discovery that the 
Milky Way is made of stars is Galileo Galilei, at the end of the fi rst 
decade of the 17th century. In fact, the telescope was invented 
independently several times in north-west Europe, and news of 
the invention only reached Italy, from the Netherlands, in 1609. 
With only a description of the instrument to go on, Galileo built 
one of his own – the fi rst of many – and among other things 
turned it on the heavens. His discoveries were published in a book 
titled Sidereus Nuncius (The Starry Messenger) published in 1610. 
This made him famous, and is the source of the popular myth that 
he was the fi rst astronomer to use a telescope. But, like Thomas 
Digges before him, Galileo did indeed observe that the Milky Way 
is made up of a myriad of stars.

The next step towards an understanding of our place in the 
Universe was made by Thomas Wright, an English instrument 
maker and philosopher, in the middle of the 18th century. But, 
like that of the Digges, his contribution was almost forgotten. 
The Milky Way forms a band of light across the night sky, and in 
his book An Original Theory or New Hypothesis of the Universe, 
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published in 1750, Wright suggested that it is made up of a slab 
of stars, which he likened to the shape of the grinding wheel of 
a mill. Even more impressively, he realized that the Sun is not at 
the centre of this disc-shaped slab of stars, but out to one side. 
He even suggested that the fuzzy blobs of light visible though 
telescopes, known as nebulae from their resemblance to clouds, 
might lie outside the Milky Way – although he did not make the 
leap of imagination that would have been required to suggest that 
the nebulae might be other star systems like the Milky Way itself. 
Immanuel Kant, another philosopher-scientist, picked up these 
ideas from Wright; he did take the extra step, and suggested that 
the nebulae might be ‘island universes’ like the Milky Way. The 
idea was not taken seriously.

As telescopes were improved, more and more nebulae were 
discovered and catalogued. One reason for the careful cataloguing 
was that astronomers of the late 18th and early 19th centuries 
were eager to fi nd comets, and at fi rst sight the fuzzy blob of a 
nebula looks like the fuzzy blob of a comet. So people like Charles 
Messier, in the 1780s, and William Herschel – who completed a 
catalogue in 1802 – identifi ed the positions of nebulae in order 
that there should be no confusion. Herschel’s catalogue included 
2,500 nebulae, most of which we now know to be galaxies. Over 
the next 20 years, he tried to fi nd out what the nebulae were made 
of, but even his largest telescope, with a mirror 48 inches (1.2 
metres) in diameter, was unable to resolve the fuzzy patches of 
light into stars. He died in 1822 convinced that the nebulae really 
were diffuse clouds of material within the Milky Way.

The next observational step was made by William Parsons, the 
third earl of Rosse, who built an enormous telescope with a mirror 
72 inches (1.8 metres) across in the 1840s. With this instrument, 
he found that many of the nebulae have a spiral structure, like 
the pattern of cream stirred into a cup of black coffee. Over the 
following decades, some nebulae were fi rmly identifi ed as glowing 
clouds of gas within the Milky Way, and some were resolved into 
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clusters of stars, on a much smaller scale than the Milky Way and 
associated with the Milky Way. But the spiral nebulae did not fi t 
either category. The development of astronomical photography in 
the second half of the 19th century made it easier to study spiral 
nebulae, but the photographs were not good enough to reveal 
their true nature.

At the beginning of the 20th century, the vast majority of 
astronomers agreed that spiral nebulae were swirling clouds of 
material surrounding a star in the process of formation, like the 
cloud from which the Solar System was thought to have formed. 
But over the next two decades the island universes idea gained 
enough supporters to encourage the US National Academy of 
Sciences to host a debate on the subject, with Harlow Shapley, 
then of the Mount Wilson Observatory in California, speaking 
for the majority view against the island universe idea, and Heber 
Curtis, of California’s Lick Observatory, speaking for it. Held 
on 26 April 1920, this became known to astronomers as ‘The 
Great Debate’. Although it failed to resolve the issue, it marked 
the moment when the modern scientifi c investigation of galaxies 
began.




