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laboratory. There were two main problems: (a) 
suitable raw materials for the glasses; and (b) 
suitable fire-clays for the pots. Fortunately, excellent 
sand was available in quantity, being in regular use 
for making flint glass for table ware. This sand 
contains less than 0·01 per cent iron oxides and the 
optical glasses made from it have proved to be 
almost ideal in regard to freedom from colour and 
turbidity. Other raw materials of high purity were 
soon located and removed further anxiety in this 
respect. The main experimental investigation was 
therefore directed to the selection of suitable pot
clays. About eighty specimens from various parts 
of Australia were examined as to refractoriness under 
load, shrinkage, chemical composition, especially iron 
and titanium content, texture and workability. 
From these about ten clays were selected for further 
trial ; these were suitably blended and fashioned 
into small open pots holding about 2 lb. of glass each. 
These pots were fired in a small gas furnace and the 
glass batch introduced through a silica tube into the 
pot at 1,400° C. until the glass was in quiet fusion. 
Mter stirring with a silica rod, the pot was heated 
a't a steady temperature (usually 1,450° C.) for 
12 hours, cooled down, cracked open and the glass 
examined for pot contamination. 

In such small pots, it was, of course, impossible to 
make optically homogeneous glass, but the resistance 
of the clays to glass attack and their. general quality 
under the severe test conditions could be readily 
ascertained. It was felt that the results of these 
tests could be applied to the construction of suitable 
large pots with safety, owing to the better volume
surface ratio in the latter and the lower and more 
controllable temperature to which they would be 
exposed.. These expectations were realized, and it 
was also found possible to slip-cast the large pots 
and dry them ready for the pot arch in about six 
weeks. As these pots can be raised to the temperature 
of the melting furnace in 4! days, a great saving in 
time is thereby accomplished. 

The pot-making and optical glass annexes have 
been very simply constructed to facilitate handling 
and reduce labour to a minimum.. The capacity of 
the former is amply sufficient to maintain a supply 
of pots for a one-day melting schedule for the glass, 
which in turn reduces shift problems and operating 
costs, while the pot-handling and the stirring equip
ment is simple and efficient. After inspection of the 
chunks of glass from the pot, they are softened and 
moulded into the required blanks in special steel 
moulds which produce a very clean product, thus 
requiring only small tolerances. These blanks are 
then annealed in electric annealers before being 
finally inspected. 

A most satisfactory feature of the production has 
been the high yield per pot (55-60 per cent) of usable 
glass, most of it of very high quality. For example, 
measurements by the National Standards Laboratory 
of Australia have shown quite remarkable constancy 
in optical properties of the glass from various parts 
ofan individual pot, combined with very satisfactory 
freedom from striation or other blemish. Tests on 
•light consecutive melts of borosilicate crown yielded 
a mean refractive index (Na) of 1·5100 ± 0 ·00023 
and barely detectable differences in dispersion. 
Indeed, the glasses now being produced fall in 
properties well within the tolerances set by the 
Australian Optical Munitions Panel, and ensure, 
therefore, an abundant supply of excellent material 
for munitions purposes. 

OBITUARIES 
The Very Rev. Sir George Adam Smith, F.B.A. 
THE VERY REv. Sm GEORGE ADAM SMITH died on 

March 3 at · his residence, Sweethillocks, Balerno, 
Midlothian, in his eighty-sixth year. A native of 
Calcutta, he was son of George Smith, who had a 
high reputation not only as a journalist but also as 
a biographer of missionaries. The young George was 
brought to Edinburgh, where he was educated at 
the Royal High School and the University. His 
university period does not seem to have been marked 
by any special distinction in examinations, though I 
fancy he must have taken a high place in the English 
class, if we are to judge by his writings. But he 
made valuable friendships there with such men as 
Henry DrUih:mond, R. W. Barbour, Thomas Shaw 
(afterwards Lord Craigmyle) and R. B. Haldane, the 
great philosopher and war minister. His attachment 
to Edinburgh remained deep to the last. As a member 
of the Free Church of Scotland, he naturally pro
ceeded to New College for his divinity course, when 
he had decided on the ministry as his life's work. 

These were days of high tension in ecclesiastical 
circles. Smith must long have felt a strong attraction 
to the Old Testament, which contact with the 
celebrated teacher, 'Rabbi' A. B. Davidson, could 
only tend to accentuate. At that time the name of 
William Robertson Smith was on every lip in Scot
land. He had imbibed in Germany what were then 
advanced views on the sources of the Pentateuch 
and on other Old Testament problems, and had set 
them forth in notable articles in the Encyclopredia 
Britannica. As a result he was tried for heresy by 
the General Assembly, and was ejected from his 
chair at the Aberdeen College. 

George Smith, who had studied at two German 
universities after his Edinburgh courses were finished, 
and had afterwards travelled in Egypt and Syria, 
became an assistant minister at Brechin, but was 
soon appointed to carry on the work of Robertson 
Smith's chair, and thus had his introduction to 
Aberdeen, where he was destined to spend a large 
portion of his life. The extension of the city west
wards had led to the erection of a very handsome 
church at the point known as Queen's Cross. The 
Aberdonians of those days were famous as church
goers and sermon tasters, and the members of this 
church were early convinced that Smith, who had 
been heard in various pulpits, must become their 
minister. He remained in this position for ten years, 
1882-92, and built up a lasting reputation as a 
brilliant preacher and faithful minister. 

Smith was able in the course of that period again 
to travel in Syria and east of Jordan, and subsequent 
visits served to confirm a knowledge of that region 
such as very few Hebraists in our time have attained. 
Not only was he the best interpreter of the Old 
Testament prophets to his generation, but also he had 
a very keen eye for the influence of geography on 
history. His "The Book of Isaiah" (1888-90), which 
grew in part out of his sermons at Aberdeen, made 
him known throughout English-speaking lands. The 
year 1896 was marked by the first of a number of 
visits to the United States, where as lecturer, preacher 
and public speaker he gained a high reputation. 
Perhaps the most notable of his works is his "His
torical Geography of the Holy Land" which, originally 
published in 1894, reached a twenty-sixth edition in 
1935. He set an example to other scholars by issuing 
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revised editions of several of his works, including 
this, some years before his death. 

On appointment to the chair of Old Testament 
languages, literature and theology in the United 
Free Church College at Glasgow, Smith had left 
Aberdeen in 1892. In Glasgow he found time to take 
an interest in social problems, such as the life of the 
very poor in that vast city. When in 1909 the Crown 
appointed him to succeed Dr. John Marshall Lang 
as principal of the University of Aberdeen, there was 
a good deal of ill-feeling in Church of Scotland 
circles, but this was soon lived down, especially as 
no one on the United Free Church side rejoiced more 
in the re-united Church of Scotland than Smith did. 
(He had been Moderator of the United Free Church 
Assembly in 1916-17.) It is perhaps too soon to 
sum up his twenty-eight years principalship, but 
t1Vo things may, I think, be said, that the relations 
between University and City were cemented as 
never before, and that the power of the University 
Court was increased at the expense of the Senatus. 

If Smith was a brilliantly successful man, he did 
not escape sorrow. The first and second of his three 
sons were killed in the War of 1914-18, and his 
second daughter died a few weeks before her father. 
He was a man of deep feeling and ceaseless activity. 
His life was as full perhaps as that of any academic 
person of his time. It merits and will no doubt 
receive an adequate biography. His portrait was 
painted at least three times, by Aiken, Orpen and 
Souter : the second is at King's College, Aberdeen, 
the third at Trinity Hall, Aberdeen. A. SoUTER. 

Lieut.-Commander L. C. Bernacchi 

LIEUT.-COMMANDER LOUIS CHARLES BERNACCHI 
was born in 1876 in Tasmania, and spent his early 
years in Melbourne, where his father was astronomer 
to the State Government. The call of physics, and 
especially of magnetism, therefore came naturally to 
him, and at the age of twenty-two he went as physicist 
to the first expedition which ever wintered on the 
Antarctic continent. This was the Newnes Expedition 
of 1898-99, led by Borchgrevink, which wintered at 
Cape Adare, within two hundred miles of the south 
magnetic pole. 

Bernacchi had only just returned from that 
journey when he joined the National Antarctic 
Expedition of 1901-4 under Captain Scott, and he 
was the author of several physical reports after its 
return. Magnetism is often thought to be one of the 
more sedentary sciences, but it took Bernacchi on a 
thirty-day sledge trip on very short rations out over 
the featureless Ross Barrier with a Barrow dip circle 
with which he took observations each night after 
man-hauling all day. Scott's narrative in fact nearly 
always associates the word "energy" with Bermicchi's 
name. Two magnetic huts which he built at Hut 
Point were, ten years later, to prove a godsend to a 
marooned party of men who found building material 
from them, bricks for blubber stoves, lamps and 
copper sheets and brass tubes, so that his name 
became a household word for anyone seeking such 
things. There was even cement in not too desperate 
a condition. 

Returned from the south, Bernacchi travelled 
again, this time in tropical regions, but a few years 
later found him forsaking physics and the wilds for 
a life in the City of London. But his interest in 

polar work never diminished, and in one way or 
another he was associated with most of the later 
expeditions. 

His energy and almost restless interests took him 
into many fields-economics, civics and politics-as 
well as leading him to serve on many committees and 
councils. 

After the War of 1914-18, in which he served in 
a special branch of the R.N.V.R., his polar interests 
crystallized in a very practical form by his taking a 
leading part in the formation of the Antarctic Club, 
of which he was the senior member. It is the pleasant 
custom of that Club at its annual dinner for the 
president to take wine in turn with the representa
tives of each successive expedition to the south. No 
member of the Club is likely to forget the sturdy 
figure with its genial smile which year after year 
rose to the first call of the evening : "The President 
wishes to take wine with the member of the Southern 
Cross Expedition of 1899, Commander Bernacchi" 

FRA1"K DEBENHAM. 

Dr. Adrien Loir, M.B.E. 
A DIRECT link with the life and work of Louis 

Pasteur was severed by the death in Paris of his 
nephew, Dr. Adrien Loir, on December 16, soon after 
he had entered his eightieth year. His father, who 
was professor of chemistry at the University of Lyons, 
trained him in laboratory technique so that he might 
help Pasteur in his experimental work. The youth 
was fortunate in having been chosen by his uncle to 
accompany him in September 1882 to Bollene in the 
Department of Vaucluse, where Pasteur and Thuillier, 
during the next two and a half months, investigated 
an outbreak of rouget (swine erysipelas). During 
1882-88 Adrien Loir assisted Pasteur in the little 
laboratory· in the Rue d'Ulm. This was a notable 
period in the active life of Pasteur, for it included 
his researches into the treatment of hydrophobia in 
man and the prev.ention of anthrax in domesticated, 
animals. 

Dr. Loir helped to establish a number of Pasteur 
institutes in various parts of the world : in St. 
Petersburg in 1886; in Sydney in 1889; and in 1893 
in Tunis, where he remained as director for nine: 
years. He held a chair in the University of Montreal 
during a two-year stay in Canada, and he then re
turned to France on his appointment in 1909 as 
medical officer of health of Havre ; he continued in 
this post until his retirement in 1939. 

Loir published papers on public health problems 
such as infant mortality and the prevention of typhoid 
fever ; and he had an international reputation for 
his knowledge of methods for reducing the rat popula
tion in seaports. He was hopeful that good results 
might be obtamed by the use of special breeds of rat· 
catching cats, but later he realized that the preven
tion of rat infestation and indirectly of the spread of 
plague infection consists essentially in applying 
general hygienic measures and, in particular, in 
making it impossible for rats to find food and shelter. 

Dr. Loir proved to be so helpful to the British 
authorities in the War of 1914-18, when Havre was 
an important base for British troops, that he received 
the award of the 1\LB.E. for his services. Many 
honours and distinctions, including the degree of 
doctor of laws of the University of Glasgow, were 
bestowed upon him during his varied and useful 
career. 
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