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other. The point is passed round a closed curve in 
the ordinary way, and the distance between the 
positions of the hatchet edge before and after this 
operation is a measure of the area encompassed. H 
is claimed that this simple device can give an accuracy 
of 2 per cent. 

Surveying instruments included a tacheometer 
(Cooke, Troughton and Simms) in which the hori
zontal distance of a surveyor's vertical scale is given 
directly, allowance for the slope being made by an 
automatic cam-operated adjustment of the distance 
between the stadie lines in the focal plane of the eye
piece with which the image of the scale is compared. 
Dr. Hutchinson's goniometer (Swift and Son) was 
also worth noting on account of its versatility : it 
serves as an ordinary goniometer, an axial angle 
apparatus, a Kolrausch total reflectometer, and a 
prism refractometer. An ingenious balance (Oertling 
and Co.) called the " Chainomatic" dispenses with 
all weights and riders below o·I gm. by employing 
a cham attached at one end to an arrri of the balance 
and at the other to a pillar which can be raised and 
lowered to a measured extent without opening the 
case. The position of the pillar indicates how much 
of the weight of the chain is being borne by the 
balance arm. In the tank gauge made by Negretti 
and Zambra for indicating liquid levels, air is pumped 
mto a tube extending down into the liquid until it 
escapes from the bottom: the tube is then put into 
communication with a pressure gauge which registers 
the head of liquid in the tank. Another instrument 
of mechanical interest is the recording accelerometej: 
of the Cambridg-:- Instrument Co., in which an 
eccentric mass, the movements of which are made 
deadbeat by damping, records 
accelerations by the " stylus-on-celluloid " method 
developed by this firm. 

A fuller account of many of the exhibits will be 
found in the Dece?lber issue of the ] ournal of Scientific 
Instruments published by the Institute of Physics. 
The issue is entirely devoted to the South Kensington 
exhibition. 

The following firms participated in the.exhibition: 
C. Baker (optical instruments), R. and J. Beck, Ltd. 
(optical instruments), Bellingham and Stanley, Ltd. 
(optical instruments), W. Butcher and Sons, Ltd. 
(the optiscope projection apparatus and the auto
print photographic enlarger), the Cambridge Instru
ment Co., Ltd. (thermometric and various precision 
m struments), the Cambridge University Press, Carbic, 
Ltd. (the Otis King's calculator) , the Chromoscopt? 

Ltd. (the mutochrome, for v arying the colours 
m patterns and designs), Cooke, Troughton and 
S1mms, Ltd. (surveying instruments), A. C. Cossor, 
Ltd. (thermionic valves), Creed and Co., Ltd. (print-

ing t elegraphs), Crompton and Co., Ltd. (electric 
laboratory apparatus), George Culver, Ltd. (opticians' 
goods), J. H . Dallmeyer, Ltd. (cameras and lenses), 
the Damard Lacquer Co., Ltd. (" Formite " bakelite 
synthetic resin products for insulation, etc., the hard
ness of which is suggested by a humorist to have 
given rise to the company's name), Darimont Electric 
Batteries, Ltd., F. Davidson and Co. (optical instru
ments), the Dubilier Condenser Co. (1921), Ltd. 
(impedances), Edison Swan Electric Co., Ltd. (pointo
lite lamps), W. Edwards and Co., Ltd. (vacuum 
pumps) , Elliott Bros. (London), Ltd. (electrical 
testing apparatus), Everett, Edgecumbe and Co., 
Ltd. (electric testing apparatus), Evershed and 
Vignoles, Ltd. (electric tests, wireless, traction 
recorder for electric trains) , Foster Instrument Co. 
(pyrometers), E. B. Fry, Ltd. (time measuring and 
lantern slides), A. Gallenkamp and Co., Ltd. (electric 
furnaces, etc.), Gambrell Bros., Ltd. (electric testing), 
F. H arrison Glew (radio-active apparatus and cpbalt 
steel magnets), John J. Griffin and Sons, Ltd. (potentio
meters, etc.), W. H. Harling (drawing instruments), 
Adam Hilger, Ltd. (optical and spectrographic instru
ments), Henry Hughes and Son, Ltd. (compasses, 
range-finder, etc.), Igranic Electric Co., Ltd. (wireless 
parts) , the India Rubber, Gutta Percha and Tele
graph Works Co., Ltd. (telegraph apparatus), Geo. 
Kent, Ltd. (air, gas and steam meters), Kodak, Ltd. 
(cameras, etc.), H . K. Lewis and Co., Ltd. (scientific 
publications), · Macmillan and Co., Ltd. (scientific 
publications), Marconi's Wireless Telegraph Co., Ltd., 
the M. 0. Valve Co., Ltd. (wireless valves), the 
Mullard Radio Valve Co., Ltd. (Holweck molecular 
pump and valves), Nalder Bros. ancl Thompson, Ltd. 
(electric testing instruments, etc.), Negrettiand Zambra 
(meteorological instruments), Newton and Co. (optical 
projectors), L. Oertling, Ltd. (balances and the 
Eotvos torsion balance), Ogilvy and Co. (microscopes 
and W. Ottway and Co., Ltd. (surveying 
instruments, etc.), Record Electrical Co., Ltd. (switch
board apparatus), Ross, Ltd. · (optical and photo
graphic instruments), Short.and Mason, Ltd. (meteoro
logical instruments), SieiJ.lens Bros. and Co., Ltd. 
(electric thermometry), H . W . Sullivan, Ltd. (high 
frequ ency, cable and other electric testing apparatus), 
J . Swift and Son, Ltd. (industrial microscopes, etc.), 
H. Tinsley and Co. (electric testing, etc., apparatus), 
Watson and Sons (Electro-Medical), Ltd. (X-ray 
apparatus), W. Watson and Sons, Ltd. (optical instru
ments) , Weston Electrical Instrument Co., Ltd. 
(electric testing apparatus), Wireless Press, Ltd., 
Th e Wireless World and Radio Review, Wray (Optical 
Works), Ltd. (cameras, lenses, and the nephelometer 
for m easuring opalescence), Zenith Manufacturing Co. 
(resistances, etc.). 

Annual Meeting of the Science Masters' Association. 
"[HE twenty-fifth annual meeting of the Science 

Masters' Association was held on January 5, 6, 
and 7 at the Umversity of Leeds, at the kind invita
tion of the University authorities. Members were 
h oused at the University Hostels, an act of hospitality 
whtch was very much appreciated. The fact that the 
meeting was held at Leeds gave those members 
residing in Scotland and the North of England an 
excellent opportunity of attending, and the number 
present was very large. The meeting began with a 
dinner in the Refectory, at which the Association was 
en tertained by the lJniversitv. Afterwards there was 
a reception in the Great Hall by the \'ice-Chancellor, 
Dr. J . B . Baillie, and the President of the Association, 
Sir Berkeley Moynihan, Bart., professor of clinical 
surgery in the University. 
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After a delightful speech of welcome by the Vice
Chancellor, which was suitably acknowledged by the 
chairman of the Association, Mr. E. A. Gardiner 
(Louth Grammar School), Sir Berkeley Moynihan 
delivered his presidential address. The subject he 
chose was the debt which science owes to medicine, 
and was introduced by an historical survey of the 
progress of medicine from the earliest days to the 
present time. Claiming that Hippocrates and Galen 
were the inventors of the inductive and deductive 
methods respectively in science, the president passed 
in rapid review the events of succeeding centuries 
and astonished his audience by showing how many 
eminent m en of science had been physicians or 
surgeons. Although, for several centuries, the growth 
of medicine scarcely kept pace with that of the slowest 
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of her intellectual children, the establishment of 
pathological anatomy at the hands of John Hunter 
and others, and, in more recent times, the great work 
of Lister, finally resulted in the reunion of the two 
methods of scientific inquiry-observation and ex
periment-so long divorced in medicine. 

After referring to the great difficulty in medicine of 
obtaining an accurate anamnesis, the president 
expressed his views on the nature of the help which 
might be expected from researches carried out in the 
laboratory. He pointed out that discovery of the 
cause of a disease, though often extremely valuable, 
does not necessarily mean that we can immediately 
effect a cure, or even that we should be able to devise 
a more efficacious method of treatment. Treatment 
of tuberculosis, for example, has been very little 
changed by the discovery and isolation of the tubercle 
bacillus. In the same wav, even if science solves the 
problem of the cause of "cancer, it does not follow 
that that fell disease will at once become curable. So 
far as cancer is concerned, indeed, Sir Berkeley said 
that we should never forget that we already know how 
to cure it in almost all parts of the body in which it 
commonly occurs. Nothing in clinical practice is 
more certain than this-that cancer in the first 
instance is a local disease, and that, with few ex
ceptions, an early operation for any cancerous growth 
is attended by only the slightest risk, if indeed by 
any, and may confidently be expected to confer a 
permanent immunity from a return of the disease. 

The chairman then called upon Prof. A. Smithells, 
past president of the Association, to move the vote of 
thanks. Prof. Smithells referred feelingly to the 
warm friendship which had existed for so long between 
the president and himself, and expressed the thanks of 
the Association in very happily chosen words. The 
vote was seconded by Prof. H. E. Armstrong, who has 
been a staunch friend of the Association, no less than 
its tireless mentor, since its inception a quarter of a 
century ago. The audience showed its appreciation 
of Sir Berkeley's address by carrying the vote with 
enthusiasm. 

Tuesday morning was devoted to the business 
meeting, and to lectures given to the Association by 
Profs. J. H. Priestley, R. Whiddington, and R. W. 
Whytlaw-Gray. During the afternoon and evening, 
pemonstrations were given in the laboratories by 
members of the University staff, and tours were made 
through the Departments of Textile Industries, 

Leather Industries, Colour Chemistry, and Engineering. 
Members of the Association expressed great pleasure 
at the laboratory demonstrations, where thev obtained 
many new ideas for their own courses at school. 
Spec.ial mention must be accorded to the delightfully 
simple apparatus devised for showing the Brownian 
movement in tobacco smoke, which attracted a great 
deal of attention and requires nothing more elaborate 
than two good microscope objectives and a suitable 
source of light. 

On Wednesday there was a fruitful discussion on the 
connexion between science teaching in schools and 
universities, in which both sides were well represented. 
The discussion was opened by Prof. Smithells, who 
was followed by Dr. Terry Thomas (Head Master of 
Leeds Grammar School), Mr. F. S. Young, Mr. 
Willings, Mr. F. B. Stead (H.M.I.), Prof. W. P. Milne 
(University of Leeds), and others. In the afternoon, 
excursions were made to the Leeds Forge, the York
shire Copper Works, the Yorkshire Iron and Coal Co., 
Ltd., the West Ardsley Collieries, Messrs. Ackroyd 
and Best (glass-blowing), the Prospect Mills (spinning, 
weaving,· dyeing, and finishing), and Messrs. J. 
Nicholson and Sons, Ltd. (sulphuric acid works). 
The educational importance of these visits, which 
enabled members to realise more closely the relation
ship between science and industry, can scarcely be 
exaggerated, and thanks were expressed to the various 
firms for their kindness in receiving the Association. 

During the whole of the meeting there were excellent 
exhibitions of books, chemicals, and scientific apparatus 
by the leading firms, among which the exhibit by the 
local house of Reynolds and Branson may be specially 
noted. There was also a stall devoted to books 
written by members of the Association, which testified 
to their literary activity. A noteworthy feature was 
a list of books suitable for school science libraries, 
which should prove of great value to those engaged in 
teaching science in schools. 

It was announced that the Bishop of Birmingham 
had been asked, and had agreed, to act as president 
for the coming year. 

The meeting was one of the most successful in the 
historv of the Association, and warm thanks were 
conveyed to the Vice-Chancellor and all other members 
of the University who had done so much to make 
the visit a memorable one. Congratulations were 
also offered to the University on its recent jubilee 
celebrations. 

Automatic Telephony and Teletyping.1 

J T may be doubted whether the present generation 
works harder than the last, but, at any rate, it 

works at a much higher speed, and all kinds of devices 
are used to accelerate its rate of working. Whether 
this movement is altogether for theultimate benefit 
of the human race is a moot question, but that it 
exists every one knows who has had experience of 
modern business methods: The incentive is the 
increase of profits that comes from doing an increased 
volume of work in a given time, bv the aid of 
machinery. Speed and haste have very different 
meanings, and if the quality of the work does not 
suffer by the higher rate at which it is done, then the 
increase is beneficial, especially when it increases the 
time of the worker for exercise and recreation. 

Amongst the devices for speeding up business, 
automatic telephony and printing telegraphy, or 
teletyping, will play a prominent part in the future. 
It is perhaps not generally known that the work of 
converting the manually operated telephone system 
of London into an automatic switching system has 

1 From the Presidential Address to the Junior Institution of Engineers, 
delivered by Dr. Alexonder Russell on Wednesday, January 7. 
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already been started. The task is a stupendous one, 
and it will take fifteen years to complete. 

The accuracy of the service given in any telephone 
exchange, whether manual or automatic, depends 
largely on the ability of subscribers to use the telephone 
properly. The delays that occur at present are often 
due to a lack of clearness in articulating both the 
name of the exchange and the number, and to the 
congestion of traffic during the "busy hour." In 
an automatic, or, as the Americans more properly call 
it, a machine switching exchange, these difficulties 
do not arise, and if we make the probable assumption 
that a well-looked-after machine is more accurate 
than a human being, it seems certain that the machine 
switching system will give a better service than the 
manually operated system we have at present. 

During the progress of conversion a called sub
scriber will often be connected with a manually 
operated exchange. The calling subscriber operates 
his instrument in the usual way, and the call passes 
to an operator at the manual exchange. Fitted to 
the panel in front of this operator is a group of forty 
lamps divided into four sections of ten lamps each, 
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