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blood was assumed to play a part in this transition, 
which in our interpretation may be due to metabolic 
processes of the vector, inasmuch as Dermacentor 
andersoni requires up to forty-eight hours of attach
ment to the host to become infective. In the light 
of our observations this "unrecognized condition" 
might be caused by the enzymatic hydrolysis of 
blood proteins creating in the tick environmental 
factors unfavourable to bacteria, but suitable to 
the different metabolic requirements of parasitic 
rickettsioo. 

This work was aided by a grant of the Lilly Research 
Laboratories. An account of it was presented at a 
meeting of the Texas Branch, Society of American 
Bacteriologists, November 19, 1949, Austin, Texas. 
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INTERNATIONAL CONVENTION 
ON ULTRASONICS 

T HE International Convention on Ultrasonics, 
held in Rome during June 14-17, represented a 

milestone in the progress of ultrasonics and was an 
achievement in many respects. There were about 
one hundred -and twenty delegates from fourteen 
different countries, including Great Britain, the 
United States, France, Italy, Germany, Belgium, 
Holland and Switzerland. The Convention was 
organised by the Consiglio Nazionale delle Ricerche 
and the Societa Italiana di Fisica, supported by the 
International Union of Pure and Applied Physics and 
by t.he United Nations Educational, Scientific and 
Cultural Organisation. As was widely attested by 
delegates, much credit was undoubtedly due to 
Prof. A. Giacomini, director of the 0. M. Corbino 
Institute of the Italian National Research Council, 
for the inspiration and planning of the Convention. 
The arrangements were admirable and the programme 
was carried out smoothly and expeditiously. 

After an impressive official opening of the Con
vention at the Protomoteca Hall at the Capitol, 
with speeches by the Mayor of Rome, Prof. G. 
Colonnetti (president of the Italian National Re
search Council), Prof. P. Fleury (secretii,ry of the Inter
national Union of Pure and Applied Physics) and 
Prof. Giacomini, the scientific proceedings took place 
in the 0. M. Corbino Institute, a well-designed 
modern buildipg. comprising laboratories, offices, 
library and a.uditoria. The first paper gave a. general 
account of the present ultrasonic work1 at the 
Institute and the plans for future work there. Several 
of the applications described arose from the ultra
sonic grating method of light control, this method 
being used for communication systems involving 
modulation of light beams, for accurate measurement 
of velocity in liquids, measurement of Poisson's ratio 
in solids and for demonstration of acoustic lenses, 
while a possible use for flaw detection was forecast. 
Other activities included an ingenious use of a simple 
microphone for ·measurement of pulsed ultrasonic 
radiation, and work on elastic constants and anelasti
city of metals using ultrasonic vibrations. 

Among the main representatives were Prof. ]'. E. 
Fox (United States), Dr. L. Bergmann (Germany), 

Dr. F. Canac (France), and Prof. A. van Itterbeek 
(Belgium), and among other well-known workers 
in the field of ultrasonics were : Messrs. Biquard, 
Grabar, Lucas, Prudhomme, Kneser, Schaafs, de 
Groot, R. Pohlmann and P. Bordoni. The dele
gates from Great Britain were Messrs. Bell, Brad
field, Crawford, Hillier, King, Pickles, Stephens and 
Stanford. The Convention was so well attended 
that, apart from combined sessions for subjects of 
common interest, it was found necessary to use two 
auditoria simultaneously, in one of which subjects 
mainly of interest in physics and technology were 
discussed, and in the other, applications to biology 
and medicine. In this way, time was found for a 
total of ninety communications to be made in the 
period of four days. 

After Dr. J. W. F. Bell had given a brief account 
of the work2 at Newcastle upon Tyne on errors in 
interferometry, the behaviour of carbon dioxide and 
ethylene near their critical points, and absorption in 
tubes, Dr. Bergmann, author of "Der Ultraschall"3, 

gave an excellent survey of progress in ultrasonics, 
in the course of which he illustrated the Kelvin
Hughes and the Sperry ultrasonic flaw detectors, the 
American smoke-precipitating sirens and the Mullard 
ultrasonic soldering iron. Messrs. Chavasse and 
Lehmann then gave an account of the measurement 
and analysis of ultrasonic vibrations met in everyday 
life in aircraft engines and electric drills, and those 
emitted by insects. 

In the fundamental field of physics, emphasis was 
laid on the value of ultrasonics for precision measure
ment of velocity, accuracies of 0·05 per cent being 
achievable ; even · in small specimens a few milli
metres in length, 1 per cent accuracy is readily 
possible. The investigation of absorption in liquids 
is yielding valuable results on relaxation phenomena, 
and it seems possible that the association bonding 
energies of such organic components as acetic and 
propionic acids may be revealed by these means. 
Collision phenomena causing high absorption in 
binary liquid mixtures. are being thoroughly investi
gated. 

Relaxation phenomena in solids of the type dis
cussed by Ke4 involving viscous slip at grain bounc 
daries are being investigated at temperatures near 
the melting point of, for example, aluminium, using 
ultrasonic frequencies. Measurements of piezo
electric and dielectric properties of materials such as 
barium titanate seem likely to provide valuable 
information on dipole properties in solids. The 
Bergmann-Schafer technique for measuring elastic 
properties is now being successfully employed on 

. transparent piezo-electric materials, including those 
of the ferro-electric type. 

The complications arising when cavitation is 
present during . ultrasonic propagation were empha
sized. It was pointed out that if liquids are freed 
from air bubbles and other nuclei, cavitation does 
not take place ; but at the same time the ability to 
produce emulsions and the lethal action on bacteria 
are much reduced. These effects seem to depend on 
the intense shock waves arising when cavitation voids 
collapse. 

In technology the value of ultrasonic testing for 
flaws was emphasized, and experience of its use for 
many years in the aluminium industry was sum
marized. Success has been claimed for the ageing of 
spirits, for example, whisky, by ultrasonic irradia
tion. The usefulness of ultrasonic irradiation in the 
soldering of metals such as aluminium is now well 
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established. An interesting attempt was described 
to forecast by a model test using ultrasonics the per
formance at audible frequencies of an open-air 
theatre. 

The widespread use of ultrasonics in biological 
investigation and in therapy is noteworthy. It appears 
that many hundreds of ultrasonic equipments for 
medical purposes costing £100--£400 apiece have been 
manufactured and are in use on the Continent of 
Europe. In contrast, it seems doubtful whether even 
a single equipment is used for this purpose in Great 
Britain. The total amount of equipment involved 
is probably comparable to that used for ultrasonic 
flaw detection throughout Europe, and the import
ance of this field is reflected in the fact that slightly 
more than 50 per cent of all the contributions to the 
Convention were on biology and medicine. At the 
exhibition of ultrasonic equipment which accom
panied the Convention, it was noticeable that there 
was a great variety of therapeutic equipments pre
ponderating over all other types of apparatus, even 
over that for flaw detection. 

In biological applications the nature of the effect 
of ultrasonic radiation depends markedly on the 
intensity and on the frequency, which ranges from 
a few kilocycles to a few megacycles, and perhaps on 
whether pulsed radiation is employed. There appear 
to be broadly two effects, a heating effect and a 
mechanical effect. The former may differ markedly 
in its distribution from that when infra-red or radio 
short-wave radiation is used; for heat will be 
generated by the mechanical waves where absorption 
is most pronounced, while the depth of penetration 
will be less the higher the frequency employed. 
Thermal effects are more marked at high frequencies; 
but mechanical damage more often occurs at low 
frequencies. 

At lower intensities the mechanical effects of 
irradiation appear to be to cause acceleration of 
chemical reactions, liquefaction of thixotropic gels 
and an increased permeability of cell walls and mem
branes to the passage of natural fluids. These lower 
intensities are of the order of ½--3 watts/sq. cm. 
Above this level, prolonged irradiation causes irre
versible changes and can break up the protein 
molecules themselves, as was shown by the investiga
tions of several biological workers. Examples were 
cited of the irradiation of embryos, where the use 
of lower intensities accelerated development whereas 
higher intensity produced harmful and irreversible 
effects. The reaction of the nerve cells to radiation 
seems to involve a relaxation time, for it appears 
that the effect of stimulation continues even after the 
stimulus ceases. As a consequence, equipment has 
been developed which irradiates in successive bursts, 
the theory being that, while heating is reduced, the 
slowness of the physiological relaxation diminishes 
the effect of the gaps in transmission time, so favour
ing the mechanical effect in comparison with the 
heating effect. 

It is impossible in this brief account to discuss 
adequately the thirty papers on medical aspects of 
the use of ultrasonics. Some forty maladies were listed 
which are believed to have benefited by irradiation. 
These range from treatment of abscesses, arthritis, 
asthma, ischias, carbuncles and lumbago · to the 
treatment of neuralgia and spondylarthritis ankylo
poietica Bechterew. In general, the intensity used is 
1-5 watts/sq. cm., the treatment time varies from 
two to twelve minutes and the number of treatments 
from a few up to fourteen. Hundreds of treatments 

have been systematically examined, and there 
appears little doubt that benefit often results even 
in cases which have previously proved most obstinate 
to alternative treatments. G. BRADFIELD 
1 Richardson, E. G., Nature, 164, 73 (1949). 
• Richardson, E. G., Nature, 164, 772 (1949). 
3 Bergmann, L., "Der Ultraschall" (S. Hirzel Verlag, Stuttgart, 1949). 
• Ke, T. S., Phys. Rev., 72, 41 (1947). 

ASTRONOMY IN AUSTRALIA 
REPORT OF THE COMMONWEAL TH ASTRON

OMER FOR 1949 

T HE report of the Commonwealth Astnmomer 
for 1949* covers the year up to December 31 and 

is divided into the following sections : solar investi
gation, time service, astrophysical observations, 
Melbourne catalogue, 74-inch reflector, 48-inch 
reflector, workshop, ionospheric prediction service, 
publications, staff and general. As very full descrip
tions are given under the different sections, it is 
impossible to do anything more than notice a few of 
the more outstanding features in the report. 

Time service and astrophysical observations (the 
latter including seven sub-sections) occupy more than 
one-third of the report. During 1939 three additional 
frequency-standards were installed at the Postmaster
General's Research Laboratories, three at the National 
Standards Laboratory and three at Canberra. Im
proved methods of forecasting clock errors were 
introduced, and the radiated signals are now self
consistent to within 2-3 milliseconds a day. Under 
the heading of astrophysical observations, it is satis
factory to learn that the spectrophotometric gradient 
observations of brighter stars were completed, and 
the results for 166 stars have been prepared for 
publication. The observations have provided in
creased precision to the blue end of the spectrum
colour relation, as some very blue southern stars were 
included, and this is important in the study of 
interstellar reddening and also of the stellar tempera
ture scale. Many will await with interest the pub
lication of the results of the galactic radio emission 
at a frequency of 200 Mc./s. on which observations 
have been made and corrections for aerial beam 
width applied. 

Sir Howard Grubb, Parsons and Co. have the 
greater part of the heavy components of the 74-inch 
reflector ready for machining, and arrangements are 
being made for the contract for the supply and 
erection of the dome and building. The borosilicate 
glass disk for the 48-inch reflector has been cast by 
Messrs. Pilkington Bros., Ltd., and the optical work 
is in the hands of Messrs. Cox, Hargreaves and 
Thompson, Ltd. The Observatory workshop has 
been responsible for a number of major items, 
including: a three-prism slit spectrograph of dis
persion 10 A./mm. at Ha, which has been mounted 
in the Reynolds reflector ; plate holders ; a set of 
photometric sectors and mountings ; and photo
metric calibrating equipment, constructed for the 
faint-star magnitude programme. Mirrors have been 
resilvered, and also adjustments and repairs made to 
various instruments submitted by Government 
organisations in Canberra. 

• Commonwealth Observatory, Canberra. Report of the Common
wealth Astronomer for the·yea.r 1949. Pp, 6. (Canberra: Common
wealth Government Printer, 1950.) 
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