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calibrated by the U.S. National Bureau of Standards, 
with an accuracy of four millionths of an inch. These 
blocks a re used only as reference standards, never in 
actual production, and are themselves checked 
regularly against the Chicago laboratory's master set, 
used for that purpose only and accurate to two 
millionths of an inch. Both internal and external 
comparators with accuracies of ten and twenty 
millionths of an inch are included. Two optical 
contour projectors, for shadowgraph observations of 
profiles at magnifications of lO to 100, can be used 
in measurement of radii, angles and leads on screw 
threads, or any contours that can be laid out. Other 
instruments include a length-measurement machine 
for determining directly diameters or lengths up to 
48 inches to an accuracy of ten millionths of an inch, 
optical flats, supermicrometers, hardness testers, 
toolmakers' microscopes, height gauges, sine bars for 
measuring angles such as those of taper gauge plugs, 
and a variety of callipers, levels, and calibration 
instruments. 

Although the Division of Physics and Electrical 
Engineering of the National Research Council of 
Canada during the War has carried out some testing 
and calibration of the same type, there has been no 
corresponding link up of such testing and training 
work there or in Great Britain. The growing im
portance of precision instruments in all fields of 
industrial and scientific research should stimulate 
similar developments in Britain ; and it should be 
noted that at a recent conference of the Instrument 
Society of America the further suggestion was 
advanced by Dr. R. H. Muller of New York University 
for the establishment of an Institute for Instrument 
Research embracing studies in all fields of instru
mentation. 

SOCIAL LIFE IN ROMAN BRITAIN* 

ROMAN ritain is only the prelude to the drama 
of ' glish history, of which the first scene must 

be E and after the Saxon conquest. The Romans 
va ed, leaving their roads, their ruins, and here 

d there the potent Christian seed. But they · did 
not found England as Cresar founded France. 

The social life of the Province was divided geo
graphically into two parts : the Civil Zone, in
habited by a partially Romanized society, dwelling 
among the gently undulating and fertile lands of the 
Midlands, the south and the east ; and the Military 
Zone of the more barren and mountainous north and 
west. In the Civil Zone st ood the towns and the villas 
that carried Roman civilization into the country
side; it was a region of peace and safety, with few 
armed men and few fortified dwellings. In the 
Military Zone, on the hand, the army of 
occupation, based on the fortress towns of York, 
Chester and Caerleon, patrolled Wales and the Pennine 
moorlands, and guarded the Great Wall that stretched 
from Solway to the mouth of Tyne. 

This distinction between the Civil and Military 
Zones in Roman Britain answered to the primary 
geographical difference between south-east and north
west, which since earliest ages had dictated the place 
and character of human settlement, and the speed 
and extent of each successive conquest of the 
island. 

• Synopsis of a Friday evening discourse by Dr. G. M. Trevelyan, 
O.M. , delivered on November 16. 

But although the south-east could show a greater 
number of inhabitants and a higher stage of civiliza
tion, even in that favoured half of the Province of 
Britain, n ot very much was done under the rule· of 
the Cresars to reclaim new la nds. The heavy clay 
soils with their forests of oak and impenetrable 
tangle of underwood, and the marshy bottoms of 
the valleys, still prevented human settlement in 
regions that were afterwards the richest cornlands 
in England. 

Indeed, taking the island as a whole, the map of 
human occupation was not very different in Roman 
times from the map of the Iron Age. 

But if the denser forests set a limit to Roman 
agriculture, nothing could turn aside the Roman road. 
The Imperial highways, constructed by those in
defatigable and skilled engineers, the soldiery of 
Rome, were the chief weapon of her military and 
political rule ; and they were essential to the planta
tion of the cities which formed the chief contribution 
of the conquerors to the economic and social life of 
the barbarian island. 

Combined into one society by the system of old 
and new r oads, primitive and Romanized Briton 
dwelt beneath the shadow of that august Empire, 
international in its large, hard heart, tolerant of all 
save rebellion ; for Rome, while she erected her own 
monumental civilization in cities, forts, villas, in
scriptions and statues up and down the conquered 
land, spared to the subject his own gods, his own 
tribes, his chieftains and his ways of life, hoping 
merely that the barbarian would learn to imitate the 
civilized model so impressively set up before his 
eyes. 

These little towns were planted and watered by 
the Government in the hope that they would grow, 
and soon be able to carry the weight of a ll this 
municipal building and expense. But their economic 
development hung fire, and the rural hinterland, 
itself but thinly inhabited, continued to pay in taxes 
for the exotic urban display. The cities remained 
parasitic on the countryside. Except London, with 
its cosmopolitan port, they were none of them great 
makers of wealth, and their public buildings were 
out of all proportion to their economic life. It is not, 
therefore, surprising that in the middle of the third 
century A.D. the cities began to decay, and Rome's 
policy with regard to them changed. As on the 
Continent of Europe at the same period, the Imperial 
Government began to neglect and oppress the towns 
that had formerly been its favourites. Henceforth 
the rural villa with its farm life was regarded as 
better than the city as a means of Romanizing a 
passively recalcitrant countryside. 

The Roman villa stands in rural solitude, amid its 
own fields and woods. It is a self-contained agri
cultural and social unit. Its owner is a Romanized 
Briton. His dwelling-house, where he lives with his 
family and his domestic slaves, resembles one of the 
town houses, with red-tiled roofs, corridors, mosaic 
and tessellated pavements, and chambers warmed by 
hypocausts. The whole establishment bears some 
resemblance to a 'country house' with its home-farm 
in later England, and the owner's life, divided be
tween field sports and directing the operations of 
agriculture, is not altogether unlike that of a 'squire'. 
But the atmosphere is less free and neighbourly, for 
there are no tenant farmers and there is no 'village' 
attached to the villa. It is all one large home-farm, a 
little too like one of the ill-omened latijundia of 
Italy, for it is cultivated chiefly by slaves. 
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We must not suppose that the villa was the 
commonest, though it was the most remarkable, type 
of agricultural life in Roman Britain. The greater 
part of the population still lived, as of old, either in 
isolated farms of a primitive kind, or in native village 
communities. The inhabitants still cultivated their 
small, enclosed fields, the ghostly lines of which have 
been revealed by air-photography cutting athwart 
the larger fields of a later Britain. 

What was the total population of Roman Britain ? 
We do not know. Scholarly conjecture has placed it 
sometimes at half a million, sometimes at a million. 
At any rate there were many fewer inhabitants than 
at the end of the Saxon period, when a vast acreage 
of the best land had been won from the wilderness, 
and hundreds of villages had been planted on land 
that was forest or marsh when the Romans left the 
Island. Students of Domesday Book have calculated 
that there may have been a million and a half folk 
in England in the age of Harold and William of 
Normandy. Even that estimate may be incorrect, 
though it has something to go upon. But whatever 
the numbers may have been in the England' of 
Domesday, it is certain there were many fewer in the 
Britain ruled by the C::esars. 

JOHANN LUDWIG STEINER AND 
THE HISTORY OF THE 

ACHROMATIC LENS 

T HE Naturforschende Gesellschaft in Zurich was 
ugust 31, 1746 (see Nature, October 

19, p. 559). A the first eleven members was 
teiner-perhaps the originator of 

y..-a watchmaker and optician in Zurich. 
i his "Farbenlehre" says in a survey of the 
of achromatic lenses that the pr&ctical and 

theoretical work of Boscovich and Steiner will not 
be forgotten ; but Steiner's has already been forgotten. 
This comment by Goethe has been followed up by 
Prof. D. Brinkmann, of the University of Zurich, 
and in an article entitled "Johann Ludwig Steiner, 
a forgotten founder of the Naturforschende Gesell
schaft in Zurich", he has published the results of his 
investigations (Prisma, No. 5, 1946). 

Steiner, the watchmaker and optician, visited Eng
land as a young man and was in touch with members 
of the Royal Society. The impression he received 
never left him, and probably induced him to propose 
the foundation of the Swiss Society, and in one of 
his books, a kind of encyclop:.edia, which he pretends 
to have translated from the English, he makes this 
proposal. Two years later the Society was founded. 

Steiner's contribution to the development of 
achromatic lenses is contained in his book "Abhand
lungen von den Vergrosserungsglasern" (1753), 
which is partly a translation of Henry Baker's book 
''The Microscope Made Easy'' ( 17 43). In an appendix, 
Steiner develops his own ideas on lenses and micro
scopes. Baker, who received the Copley Medal of the 
Royal Society for his work on crystallization in salt 
solutions, was a son-in-law of Daniel Defoe, with 
whom he edited the Spectator and Weekly Journal. 

Steiner (l7ll-79) was a splendid artisan. He 
surpassed Vaucanson in the construction of artificial 
automats. He built microscopes with exchangeable 
lenses, rotating concave and plane mirrors and 

apparatus for the projection of the magnified picture 
on a screen. He constructed also the first magic 
lantern with moving pictures. 

A third of Steiner's books refers to the treatise of 
the famous mathematician Leonhard Euler at the 
Academy of Science in Berlin, which for the first 
time showed theoretically the possibility of the 
construction of achromatic lenses. Newton had 
denied this possibility. To prove that Newton was 
right, the optician J. Dolland in London made a 
practical experiment with flint and crown glass
and constructed in this way, against his wish, the 
first real achromatic lens. Steiner supplemented 
Euler's treatise with his own experiences and inven-
tions. ARNOLD HAHN 

tcrff, 

NORSE CULTURE IN GREENLAND 

T HE first of the works1 under notice* is an 
elaborate surve of all the ancient Norse buildings 

known in Gr e , together with a summary of 
the relic f hem and an estimate of the stock 

$
if)9. ach farm. It is a most valuable and 
t;_e sive work, and no student can hope to 

u the Norse colonization of Greenland 
without consulting it. 

The second book2 is a clear and valuable account 
of the excavation of several Norse farms in the old 
Eastern settlement and should be read in connexion 
with Aage Roussell's earlier work. 

The remaining two works3 •4 are of very great 
anthropological and also historical importance. In 
them such knowledge as can be obtained from the 
comparatively few skeletons of the old Norse colonists 
which have so far been recovered is carefully examined 
and summarized. The conclusions arrived at by 
Fischer-Moiler in the first work are very definite and 
give us a completely different picture from that 
suggested by the late Dr. Hansen, who examined the 
fragmentary human remains found at Herjolfsness 
in the extreme south of the country. Hansen sup
posed that the Norse colonists died out from mal
nutrition, degeneracy, disease and inability to breed. 
Fischer-Moller, while not denying that there may 
have been some degeneracy and malnutrition at 
Herjolfsness, is emphatically of the opinion that there 
is no trace of this in the northern (called 'western' 
by the medieval Norsemen) settlement up to the 
time when it was found to be abandoned about the 
middle of the fourteenth century. He suggests, with 
proper caution, that all the evidence goes to show 
that the population was not killed off by disease or 
by the Eskimos, that it did not merge in the Eskimo 

•Meddelelser om Gmnland udgivne af Kommissionen for Videns
kabelige Unders0gelser i Gronland. 
1 Bd. 89, Nr. 1 : Farms and Churches in the Mediaeval Norse Settle

ments of Greenland. By Aage Roussell. Appendix : The Osseous 
Material from Austmannadal and Tungmeralik, by Magnus 
Degerb0l. (Researches into Norse Culture in Greenland.) Pp. 
356. 17 kr. 

• Bd. 90, Nr. 1 : Inland Farms in the Norse East Settlement
Archooological Investigations in Julianehaab District, Summer 
1939. By Christen I-eif Appendix: Animal Bones from 
Inland Fanns in the East Settlement, by Magnus Degerb"J. 
(Researches into Norse Culture in Greenland.) Pp. 120. 5.50 kr. 

3 Bd. 89, Nr. 2 : The Mediaeval Norse Settlements in Greenland
Anthropological Investigations, by K. Fischer-Moller. (Researches 
into Norse Culture in Greenland.) Pp. 84 +22 plates. 5 kr. 

• Bd. 89, Nr. 3: The Mediaeval Norsemen at Gardar-Anthropo
logical Investigation. By K. Briiste and K. Fischer-M01ler ; with 
Dental Notes and a Chapter on the Dentition, by P. 0. Pedersen. 
(Researches into Norse Culture in Greenland.) Pp. 62 +30 plates. 
4.50 kr. 
(Kobenhavn: C. A. Reitzels Forlag, 1941-1944.) 
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