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radioactive isotopes as tracers in the investigation of physio-
logical and pathological problems, and of the use of a
Geiger-Muller counter as a clinical instrument are obvious
examples. It is not difficult at the same time, for instance,
to convey something of the potentialities of the quantitative
method, something of present ideas of the nature of the
atom or the ways in which experimental confirmation of
theory has been obtained.

Last year I was fortunate enough to see the results of
an exercise set by Dr. Joseph Hamilton to a student class
in the University of California at Berkeley in which each
student was required to set down in detail an account of
an e¶perimental investigation that he would like to carry
out with a radioactive tracer material and that had not
been suggested before in the literature. Nearly all were
reasoned, practical, original suggestions, and some were so
well presented and of such merit that the opportunity of
carrying out the experiment was being provided to these
students. It would be hard to find a better example of
the use of a method of applied medical physics as a means
for promoting a scientific outlook. It is difficult to believe
that such a result could be obtained with the methods
of training students in operation in most schools in this
country at the present time.

Practical Applications

Illustrations of the application of physics in medicine
naturally occur to me primarily in the field of radiation,
but many others can be found. Some of the applications
of optical principles, such as the measurement of erythro-
cytes by the haloes they cause around a source of light,
or microscopy from the optical microscope to the fascina-
tions of the electron microscope, where a virus may be
shown by means of a golden shadow, are good examples.
Electronics is invading medicine on a large scale and pro-
vides possible demonstrations for the student in such varied
fields as neurophysiology, the measurement of radiation,
the use of hearing-aids, electrocardiography, muscle-nerve
stimulation, colorimeters, pH meters, and even the
demonstration of surgical operations by television.
An obvious illustration in surgery is the importance and

means of counteracting the physical factors that interfere
with respiration and circulation when the chest is opened.
The dermatologist may be interested in the physical forces
which produce alterations in skin pigment, the psychiatrist
in electric-shock therapy, the ophthalmologist in the spectral
sensitivity of the various parts of the retina and the methods
of investigating night-blindness, the haematologist in elec-
trophoresis, the orthopaedic surgeon in the trajectories of
stresses in bone, and the otolaryngologist in the complica-
tions of vestibular mechanisms.
The difficulty is not to find illustrations but to distinguish

amongst the wealth of material available those most likely
to hold the student's interest and provide him with an
appreciation of the underlying physical principles con-
cerned, while unobtrusively developing his powers of criti-
cal examination of a problem and his desire and ability
to test a theory by experiment-in fact, providing him with
the capacity for logical, impersonal, objective thought.
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Nova et Vetera

SIR WILLIAM GOWERS
Sir Williaam Gowers. By Macdonald Critchley. (Pp. 118;
illustrated. 17s. 6d.) London: William Heinemann Medical
Books. 1949.

Dr. Macdonald Critchley's life of Sir William Gowers, who was
born in 1845, records the chief events of his career, illuminates
them with the reminiscences of those who were privileged to
be his pupils, and reviews his contributions to medicine. He
was born the son of a Hackney shopkeeper, and it was probably
the accident of his father's early death and his widowed
mother's migration to the neighbourhood of Oxford that set
his foot on the first rung of the educational ladder at Christ
Church College School. An apprenticeship to a general practi-
tioner in Essex was his entry into the profession to which he
was destined to contribute so much. Thereafter University
College Hospital and subsequently the National Hospital made
up the sphere of his activities. He played no great part in
medical affairs : neurology filled his working life, and hobbies,
especially shorthand, occupied his spare time. He died in 1915.
Gowers will be remembered as a great clinical observer. Dr.

Critchley points out that the early descriptions of many of the
nervous diseases which we recognize to-day with confidence
are due to his acumen. That this has not been more generally
recognized in the past is due to the fact that many such descrip-
tions were given casually in the course of his writings and it
was often left to subsequent observers to attach a label to con-
ditions which Gowers had discovered.

Dr. Critchley has written a valuable memoir which is short
encugh to make the reader wish for more. Ten illustrations
add to its interest, and it includes a bibliography.

RUSSELL BRAIN.

PIONEERS IN ORTHOPAEDICS
On the Contribuitions of Hugh Owen Thomas, Sir Robert Jones,
and Johni Ridlon to Modern Orthopaedic Surgery. By H.
Winnett Orr, M.D.; supplement by Arthur Steindler, M.D.
(Pp. 253. £1 5s.) Oxford: Blackwell Scientific Publications.

These three men, prominent in their generation, have added
much to orthopaedic surgery, and a critical examination of the
work of any one of them would be sufficient to satisfy most
writers. Dr. Orr has wisely not attempted to judge the value
of all their contributions to orthopaedics, but has confined him-
self largely to Thomas's writing on rest, and the reactions of
Jones and Ridlon to these principles. It is for this reason
that Jones and Ridlon appear not as original workers themselves
but rather as pale moons reflecting the light of the sun. The
book enables the reader to obtain a picture of the relations
between the three men, and it brings to the notice of the
profession once again the great advances made by Thomas
and the difficulties he encountered.

Dr. Orr's style of writing leads on occasion to some difficulty.
He does not finish his remarks on one personality before dis-
cussing others, and this results in a certain amount of confu-
sion which could readily have been avoided. He rightly
criticizes the many modifications and improvements of the
Thomas splint that have been suggested during and between
the two world wars, and states that it would have been prefer-
able if the authors of these suggestions had learned how to use
the splint in the correct manner. Directly after this con-
demnation Dr. Orr explains that "the use of skeletal fixation
pins (not wires) in plaster of Paris represents the only sub-
stantial improvement in the technique for maintaining correct
length-position-and rest-since Thomas himself."

It is unfortunate that with a subject in which the facts could
be so readily confirmed there should be a few obvious mistakes.
For example, Thomas was not trained by his maternal uncle
Owen Roberts, of St. Asaph, at the Liverpool Workhouse Hos-
pital, as stated in the text, and it is obvious that Dr. Orr meant
Sir Astley Cooper and not Sir Ashley Cooper. It is hard to
define the exact character of this book; it includes many
extracts from other authors and follows closely their opinions.

T. P. MCMURRAY.
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