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nomena observed has been published in East Africau. 
Activity was most strongly developed on the western 
and southern sides of the crater area, where almost 
continuous parallel lines of fumaroles were found 
associated with extensive beds of crystalline sulphur. 
Emission of sulphurous and acrid-smelling gases was 
so copious that they could be detected a considerable 
distance away. The temperature of the fumaroles 
varied from 52° to 78° F. It was found that parts 
of the ground were warm and soft, so that the 
mountaineer frequently sank to his knees : the 
broken surface gassed freely, and it was clear that 
the gas emission was by no means confined to the 
obvious vents. 

It is evident from these observations that the 
fumarole activity is increasing to a considerable 
volume, and there can be no doubt that the mountain 
should not be classified as extinct. The central pit 
in the crater first photographed by Mittelholzer is one 
of the most perfectly preserved vents in Africa, com
parable with the pits in the craters of some of the 
active Mufumbiro volcanoes in Uganda. It may well 
have been formed within the last few hundred years, 
although the presence of a permanent ice cap may 
have had a protecting effect and the fresh appearance 
may be somewhat deceptive. 

The presence of active volcanoes in East Africa 
makes one wonder whether there will ever be a 
recurrence of the great eruptions when enormous 
areas of the highlands were flooded with lava and 
covered with layers of volcanic ash. The active 
volcanoes occur in three widely separated areas : 
west of Kilimanjaro, the mountain Doinyo Ngai has 
erupted at intervals during the last fifty years; far 
to the north in Kenya, Teleki's and Andrew's vol
canoes at the southern end of Lake Rudolf have been 
occasionally active; and in Uganda, Nyamlagira of 
the active Mufumbiro group discharged a lava flow 
into V:tke Kivu in 1938. In the intervening areas hot 
springs are known in many places, for example along 
the shores of Lakes Hannington, Magadi, Natron and 
Manyara (most commonly on the western shores, for 
some unexplained reason), and steam jets at Eburru 
in the Njorowa gorge and in the volcanoes Longonot 
and Meru show that underground temperatures are 
still high over a wide area. 

It is usually supposed that the localized activity of 
the volcanoes is a last dying glow, the remnant of the 
great eruptions which produced the plateau lavas. 
But there is much geological evidence to show that 
lavas were produced during two separate periods 
which were separated by a time of quiescence prob
ably as marked as that of the present day. There 
may, in fact, be a third upwelling of the lava from 
below over the highlands of East Africa. If there 
is, one can be sure that it will develop gradually 
and-if it happens at all-it is not to be expected 
until many centuries have passed. 
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OBITUARIES 

Prof. H. F. Newall, F.R.S. 
THERE passed away peacefully at Cambridge on 

February 22, at the age of eighty-six, an astro
physicist of real distinction, who by his personal 
work in stellar and solar spectroscopic observations 
and in the design of spectrographs, by his discoveries 
and by his fine character had a marked influence on 
astrophysics at Cambridge, both in establishing it as 
a university study and in attracting younger workers 
into the field in which he himself had been so notable 
a pioneer. The first professor of astrophysics at 
Cambridge, he was a true natural philosopher, who 
had survived into an era of specialists from a more 
gracious and spacious age, in which he could study, 
unhurried, t,he whole world of Nature and of art. 

Hugh Frank Newall was born at Gateshead-on
Tyne on June 21, 1857, a son of Robert Stirling 
Newall, F.R.S. His mother was the daughter of 
Hugh Lee Pattinson, F.R.S. R. S. Newall (born at 
Dundee in 1812) was the head of a considerable firm 
engaged in the manufacture of wire ropes, which he 
had himself invented ; this firm made the first 
Atlantic cable, laid by the Great Ea11tern. Pattinson, 
likewise, had invented a commercial process-the de
silverization of lead. R. S. Newall saw two rough 
disks of crown and flint glass exhibited at the 
Exhibition of 1862, acquired them and had them 
made into a lens of 25-in. aperture, which he caused 
to be erected at Gateshead as part of an equatorial 
refracting telescope, of focal length 29 ft. Here it 
was visited by the great and learned of the day. In 
March 1889-the year in which he died-he offered 
the telescope to the University of Cambridge. 

His son, Hugh Frank, had been educated at Rugby 
(1872-76) and Trinity College, Cambridge (1876-80) 
and had then gone as an assistant master to Welling
ton College (1881-83). The next three years he spent 
partly abroad, and while he was at Perugia in 1886 
an invitation came from the then Cavendish Professor 
(J. J. Thomson) to become his assistant and demon
strator at the Cavendish Laboratory. This offer 
coincided with Newall's natural tastes and inclin<1tions 
and he occupied the post thus offered from 1886 
until 1890. 

The University of Cambridge was at first not eager 
to accept R. S. Newall's offer of the big telescope, 
partly on grounds of expense, partly because of want 
of a suitably qualified person to take charge. H. F. 
Newall's own desires were for a career in pure physics, 
more particularly in spectroscopy-he was much 
attracted by the inquiries suggested by J. J. Thom
son's discovery of the electrodeless discharge through 
rarefied gases-but he sacrificed those desires and 
resigned his post at the Cavendish in order to super
vise and indeed operate the Newall telescope. It was 
more than a sacrifice of personal inclination: he not 
only became henceforward a worker without stipend, 
but also he paid for the expense of removal of the 
Newall telescope from Gateshead to Cambridge out 
of his own share of the family patrimony. From 
1891 onwards he was the Newall Observer, and in 
1904 he became assistant director of the Cambridge 
Observatory under Sir Robert Ball. The first 
"Report" on the proceedings with the Newall tele
scope was dated 1892. His first paper in the Monthly 
Notices of the Royal Astronomical Society appeared in 
1894, entitled "Notes on some Photographs taken 
with a Visual Telescope". Papers on astrophysics 
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followed m a regula,r stream. Ffe never, however, 
relinquished his original interest in spectroscopy for 
spectroscopy's sake, and he had the honour of a 
paper in the first volume (1895) of the Astrophysical 
Journal, on the spectrum of argon, then newly dis
covered by Ramsey and Rayleigh. 

Newall's first thoughts, on being put in charge of 
the Newall telescope, were to adapt it for photo
graphing and measuring the spectra of the stars. He 
began by constructing a one-prism spectrograph (the 
Bruce Spectrograph) for attachment to the eye-end. 
This, it is interesting to recall, was named after an 
American benefactor who gave funds for such instru
ments. It was in action in 1895. Newall also added 
a correcting lens to the 25-in., to obtain an improved 
colour curve in the photographic region. The descrip
tion of the Bruce Spectrograph was published in the 
Monthly Notices of 1896, and reprinted in the Astro
physical Journal (Vol. 3) for the same year. With 
this, and more especially a later four-prism spectro
graph which he also designed and put into use in 
1899 (thoughhedidnotformallydescribe ituntil1905), 
Newall began systematic observations on the radial 
velocities of the stars, through the Doppler effects in 
their spectra. For the accurate determination of 
wave-lengths in stellar spectra, an iron arc comparison 
spectrum was used. To astrophysicists of the present 
generation, this may seem a routine matter. But 
anyone who reads W. W. Campbell's "Stellar 
Motions" will appreciate the difficulties that dogged 
the footsteps of the early measurers of stellar wave
lengths, when striving for an accuracy sufficient to 
give an error of only a few km. per sec. in the line 
of sight velocity. There were difficulties due to 
flexure of the tubes of telescopes when heavy spectro
scopic apparatus was clamped on to thorn-apparatus 
for which they had not been designed. There were 
difficulties due to temperature variations. There were 
difficulties with the production of a comparison 
spectrum which had to be formed from the same slit, 
and to be derived from the same spectroscopic train, 
as the light from the star. There were difficulties 
even in viewing the stellar image sufficiently clearly 
to afford accurate guiding. All these, Newall with 
his own unaided instrumental good sense and sound 
principles of optical design, and his consummate skill 
with his hands, triumphantly overcame. He deserves 
the greatest possible credit for his pioneer work in 
this field. Newall showed that high-precision stellar 
spectroscopy was possible, and possible in Great 
Britain. Without Newall's devotion to a subject not 
of his own choosing, without his sacrifice of the career 
in physics which was opening before him, Great Britain 
would have lagged behind the work then being done 
by Vogel at Potsdam and Campbell at Lick. 

The fruits of this work appeared in 1899 when 
Newall announced (Mon. Not., 60, 2; 1899) his dis
covery that the star 0( Aurigoo (Capella) was a spectro
scopic binary ; the same discovery was made 
simultaneously and independently by W. W. Camp
bell at Lick. Newall's substantive paper "On the 
Binary System of Capella" appeared in 1900 (Mon. 
Not., 60, 418; 1900). 

Meanwhile Newall had been gaining experience as 
a solar observer. He took part in an expedition (with 
E. H. Hills) to Pulgaon, India, to observe the total 
solar eclipse of Jan. 22, 1898; and in an expedition 
to Algiers for the eclipse of May 28, 1900. There was 
also the expedition to Sumatra for the eclipse of 
May 17-18, 1901 ; and we may mention here the 
expediti.on to Guelma (Algeria) for the eclipse of 

Aug. 30, 1905, at which he obtained a splendid 
photograph of the solar corona (a slide of which, by 
an apt coincidence, was thrown on the screen in the 
course of a discussion at the same meeting of the 
Royal Astronomical Society as that at which his 
death was announced ; see p. 454 of this issue). His 
later expeditions, to the Crimea (eclipse of Aug. 20-21, 
1914) and to Norway (June 29, 1927), were frustrated 
by weather. 

Newall's work was recognized by his election to the 
Royal Society in 1902. During 1905-7 solar instru
ments were purchased out of the Frank McClean 
Bequest, and added as an annexe to the Newall 
dome. These included a 16-in. crelostat and a 14-ft. 
plane-grating spectrograph of Littrow type, pro
ducing a 6-in. solar image. Again, in I 908 the Royal 
Society offered the Huggins telescopes from Tulse Hill 
(a 15-in. refractor and an 18-in. reflector on the same 
mounting) to the University of Cambridge, and these 
came under Newall's care in 1909. He was president 
of the Royal Astronomical Society during 1907-9. 

This period of Newall's most intense activity was 
fittingly crowned by his appointment in 1909 as 
professor of astrophysics at Cambridge (without 
stipend) and his election as a fellow of Trinity. In 
I9ll, on the retirement of Sir Norman Lockyer from 
the directorship of the Solar Physics Observatory at 
South Kensington, it was decided to transfer that 
observatory to Cambridge; and in April 1913 the 
move was effected. Henceforward the old Solar 
Physics Observatory was fused with the Astrophysics 
Department and the Newall telescope, and, under 
Newall as director, the combined Solar Physics 
Observatory left the control of the University 
Observatory. Newall held the posts of professor of 
astrophysics and director of the Solar Physics 
Observatory until 1928, when he retired and was 
succeeded by Prof. F. J. M. Stratton, who had been 
formerly one of his assistant directors. It is under
stood that the chair was endowed through the 
generosity of Newall. 

Newall observed the spectrum of Nova Aquiloo in 
1918. In 1916 he had identified (with F. E. Baxandall 
and C. P. Butler) the G-band in the solar spectrum 
with a band due to hydrocarbons. Later he occupied 
himself with problems of solar rotation and the 
relations between successive spot-cycles, and he 
devised a promising method for obtaining differenti
ally the departures of the law of rotation of the sun 
from that of a rigid body. 

Newall was an honorary D.Sc. of Durham, a 
foreign member of the Spectroscopisti Italiani, and 
a collaborator on the editorial board of the Astro
physical Journal. In 1925, he was a vice-president 
of the International Astronomical Union for its 
Cambridge meeting. 

Newall married, first, in 1881, Margaret, daughter 
of the Rev. A. T. Arnold, a house-master of Rugby. 
Mrs. Newall was an experienced eclipse-observer, 
accompanying Newall on all his expeditions. She 
died in 1930. He married, secondly, in 1931, Dame 
Bertha Surtees Phillpotts, sometime head of West
field College and mistress of Girton. She died in 1932. 

Newall was something very much more than the 
sum of his published papers, or the bare record of his 
activities. All who came in contact with him recog
nized him as a man for whom science stood for 
something large and gracious, a mistress to receive 
court, to be adorned in lovely garments, not to be 
soiled by grim contacts with grim workaday life, to 
hold converse with at leisure, to be reverenced with 
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serenity. As I have already written and must write 
again, he was a true natural philosopher, of a kind, 
I think, more common in the last century than this, 
to whom curiosity about Nature on the broadest 
scale was the overmastering motive. In the Newalls' 
home at Madingley Rise, Cambridge, one heard 
science talked about in a queenly way, as an intrinsic 
part of the good life, in partnership with art and 
music. Sooner or later one met at the Newalls' every
one who counted in astrophysics and the allied parts 
of physics, and a dinner there was a true meeting of 
minds, where thoughts could be exchanged on a new 
phenomenon, a new flower, some development in farm
ing, a Stonehenge discovery or a new star. Newall was 
the friend of Huggins, Michelson and Hale, and in 
his knowledge of optical design not their inferior. He 
was the friend, too, of many younger workers in 
astrophysics, who received from him hospitality, a 
captivating welcome and much sound sense as to the 
directions their should take. Withal he was 
a conservative, loth to embrace modern theories, 
seeing Nature rather as a complicated spectacle of 
phenomena than as a stamping-ground for principles. 
He belonged to the disappearing school which thought 
that insight into the phenomena apparent in the 
stars could be gained by consideration of simple 
laboratory experiments. 

Newall was the most modest of men, never referring 
to his own achievements. Although generally un
reserved in his conversation, he clung to reticence 
about deeper things as to the dress of decency. He 
was generous in praise of others, and generous and 
self-sacrificing in all matters of personal conduct. 
How he would have hated the thought of this his 
obituary being written ! His distinguished personal 
appearance was the index of a true distinction of 
mind. We shall long mourn one of the fathers of 
astrophysics in Great Britain. E. A. MILNE. 

Dr. J. McKeen Cattell 
DR. J. McKEEN CATTELL, for the past fifty years 

editor of Science, the weekly journal of the American 
Association for the Advancement of Science, died in 
January, aged eighty-three, at Lancaster, Penn
sylvania. He was long known as the "dean of American 
science", although his own subject strictly was 
psychology. In concurrently editing various period
icals his industry was immense ; but he won renown 
no less as teacher, research worker, and compiler of 
scientific reference books. 

Son of the president of Lafayette College, also in 
Pennsylvania, Cattell after taking his degree there in 
1880 went to study in Gi:ittingen, Leipzig, Paris and 
Geneva, then returned to Leipzig to gain his Ph.D. 
in 1886. Two years thereafter he was lecturing in 
Cambridge, during which time he married Miss 
Josephine Owen, of London. Psychology as a 
separate study was in those days in its early develop
ment in the United States under Prof. William James 
of Harvard, and when Dr. Cattell received a call 
from Philadelphia, to fill a similar chair in the 
University of Pennsylvania, he went home to his 
career. In 1891 he proceeded to Columbia University, 
New York, where for twenty-six years he taught both 
pupils and teachers, engaging at the same time in 
researches upon measurement of behaviour, individual 
and group differences, measurement of psycho
physical time, intensity and extensity, perception, 
fatigue, memory, and association of ideas. 

Within about ten years after assuming the editor-

ship of Science, Cattell began to edit also The American 
Naturalist, devoted to the biological sciences, and 
compiled the first edition of his "American Men of 
Science", a "Who's Who" of research workers. (This 
book, now grown to 28,000 names, unfortunately 
and surprisingly lacks a subject-index, and the same 
is true of its companion volume, "Leaders in Educa
tion", first published in 1932.) 

Cattell was always a man who pertinaciously stuck 
to causes or views which he believed in, regardless of 
what might happen to himself therefrom. In October 
1917, six months after the United States had entered 
the War of 1914-18, he wrote to various members of 
Congress "not to require drafted men to fight in 
Europe against their will". For this he was dis
missed from his professorship at Columbia. Was such 
dismissal, when the United States was at war, a 
violation of academic freedom ? Eminent colleagues 
of Cattell's, Prof. John Dewey the philosopher, and 
Profs. James Harvey Robinson and Charles A. 
Beard the historians, protested furiously, and Prof. 
Beard resigned. Cattell later explained that he 
meant his letter to apply to conscientious objectors 
only ; but he was not reinstated. Having been a 
member of the staff for a quarter of a century, Cattell 
t.hen applied for his pension. It was refused him. 
Whereupon he sued the University for 150,000 
dollars. The case was settled out of court by the 
award to Cattell of 45,000 dollars. 

But by this time Cattell was so deeply occupied in 
editing his various publications that the loss of his 
post made little difference to him except to give him 
several additional hours per week to edit still others. 
Even while the last War was being fought out he 
began, from an office in the high tower of Grand 
Central Terminal, New York, to edit School and 
Society, which in the twenty-five years of his direction 
grew to be perhaps the leading educational journal 
in America. Longer still-- forty years-was his tenure 
of the editorial chair of The Scientific Monthly, 
and during a critical period he presided also over 
Popular Science Monthly. In these multitudinous 
activities two of Cattell's foor sons ably assisted him, 
and survive to carry on a considerable proportion of 
his work. 

If, as some have said, there is in the United States 
no such thing as a school-leaving age, the gospel of 
unlimited educational opportunity owes much to the 
preaching of it by Cattell. But, completely enveloped 
in science as he was, he tended to attribute to it all 
the blessings of America and none of the diffi
culties. "The industrial applications of science," he 
said in one of his prefaces, "have quadrupled the 
productivity of labour, abolished slavery, the sub
jection of women, and child labour, and have made 
possible universal education even to the age of 18 
or 20." 

In his long career Cattell was chosen president of 
many learned societies, including the American 
Association for the Advancement of Science, nor did 
his stand in the War of 1914-18 deter the French 
from electing him a Commander of the Legion of 
Honour. WILLARD CoNNELY. 

WE regret to announce the following deaths: 
Prof. Karl Schuchhardt, formerly director of the 

Prehistoric Department of the Folk-Lore Museum in 
Berlin, aged eighty-four. 

Dr. C. H. Townsend, director during 1902-37 of 
the New York Aquarium, on January 28, aged eighty
four. 
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