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SAFETY IN OPERATING THEATRES AND
ANAESTHETIC ROOMS,

MEMORANDUM BY INSTITUTION OF ELECTRICAL ENGINEERS
In February, 1938, papers were read before the Institution of
Electrical Engineers by the late Prof. W. M. Thornton and Dr. E. H.
Rayner, and as a result the question was raised whether the Institu-
tion ought not to take the initiative in arranging for the discussion
of safety in the electrical equipmeDt of operating theatres and their
ante-rooms, where there would apoear to be danger of explosion of
anaesthetic vapours. The Council was impressed with the wisdom
of this course, and it was agreed that the Institution should set up a
suitable committee to consider: (1) The electrical conditions and
design of equipment necessary for the elimination of the risk of
explosions. (2) The desirability of a Code of Safety Rules. (3) The
arrangements which are appropriate for ensuring that safe equipment
is installed and safe conditions are maintained.
Under the chairmanship of Mr. H. T. Young, the Operating

Theatres Electrical Apparatus Committee was formed and appointed
two technical subcommittees to carry out its work, one to deal with
questions of static electrification, and the other to deal with
apparatus, installation, and maintenance, with Dr. E. H. Rayner of
the National Physical Laboratory and Mr. 14. W. Swann of the
Home Office respectively as chairmen. These committees began their
investigations in February and March, 1939, but before much pro-
gress had been made the deteriorating political situation and the
evacuation of many large hospitals from London caused the suspen-
sion of the work. However, in May, 1943, a communication was
received from Dr. C. F. Hadfield, on behalf of the Council of the
Association of Anaesthetists of Great Britain and Ireland, requesting
that the work of the committee should be resumed, and a ready
response was forthcoming from the council of the Institution.

It had become clear at an early stage that the elimination of
danger from anaesthetic explosions must depend mainly upon the
provision of safe electrical conditions and apparatus, and that, to
achieve this, arrangements would need to be made to ensure that
safe equipment was installed and that safe conditions were main-
tained. After having considered the advisability of drawing up a
brief safety code, the committee unanimously adopted a suggestion
put forward by Mr. Swann, that the detailed recommendations of
the committee should be expressed in the form of a distinctive Warn-
ing Notice of a size and form adequate for display in operating
theatres and similar locations where explosion risks might exist, so
that its guidance should be constantly before not only the anaesthe-
tists and surgeons but also the nursing and other staff employed.

In November, 1943, the Warning Notice in its final form was
submitted to the council of the Institution, when it was decided that
it should be sent to the Minister of Health with a request for dis-
tribution by the Ministry to hospitals, nursing homes, etc., in
England and Wales; it was further agreed that, if it were adopted
by the Ministry of Health, it should also be sent to the Scottish
Office and to the Government of Northern Ireland for a similar
purpose.

In March, 1944, the committee learned that the Minister of Health
had convened a representative interdepartmental conference, attended
by representatives of the interested Government Departments, at
which the decision had been taken to circulate the Warning Notice
to all voluntary hospitals and to all hospital authorities in this
country, and, through the agency of the Admiralty, War Office, and
Air Ministry, to all Service hospitals in this country and abroad,
after certain omissions and modifications had been made. It was
also decided to delete the references to published work which had
been given in the original Notice, but to include them in a covering
letter sent to hospitals, etc., in this country.
At a meeting in March, 1944, the council of the Institution noted

the dissemination that had thus been assured for the Notice, and
authorized the publication of the Warning Notice in its revised form
[reproduced in the Joutrnal of July 1, p. 191, together with the present

memorandum, which contains a note of the more detailed recom-
mendations contained in the original draft. It was felt that as
changes and re-equipment may be carried out in individual hospitals
from time to time, it would be desirable that the medical and
electrical experts concerned should be made aware of the full pre-
cautions which the Council of the Institution recommend. The
major departures may be summarized as follows.

In their review the members of the committee were of the opinion
that-a very real risk existed that the persons of operBting personnel
might become charged with electricity, and an appropriate reference
in this regard was made in paragraph (c) of the introductory matter.
The paragraph also points out that the risk of a spark occurs when
an object is brought nearly into contact with another at a different
electrical potential. In the list of precautions and recommendations
the committee added a recommendation to item 2 that when opera-
tions were finished for the session or for the day, all the ether should
be removed from the apparatus.

In connexion with the equipment of operating theatres it was
recommended that electric lamps connected to the main supply
should be fitted with protecting shields of metal, glass, or other suit-
able material, and in the list in item 7 of the insulated apparatus
which can be electrified in various ways portable anaesthetic equip-
ments were included.
The important question of earthing received additional attention,

and in connexion with item 8, which points out that trailing chains
are useless when the floor is covered with dry, non-conducting
rubber, cork carpet, or linoleum, the additional recommendation was
made that in such cases earthings may be effected by attaching the
chains to water pipes or to some other suitable earth connexion.
The last sentence in item 9, suggesting that under war conditions
damping of the floor may have to be adopted as an alternative to
the use of special " conducting rubber," was added in the course
of the revision of the original notice.

In dealing with the state of the atmosphere in the operating
theatre, the committee in its original recommendations drew atten-
tion to the value of maintaining a satisfactory degree of humidity
and put forward the recommendation that equipment for condition-
ing the air of the theatre should provide adequate and continuous
control of humidity (approximately 60 ro 70%).

References to Scientific Work
In the circular letter issued by the Ministry of Health to establish-

ments in England and Wales (Circular 53/44 of June 4, 1944) a list
of the references to scientific work which has been carried out on
this subject was included, and for convenience these are set out
below.
Memorandum 191/Med., published by the Ministry of Health (H.M. Stationery

Office, price ld.).
Rayner, E. H.: "' The Risk of Explosion due to Electrification in Operating

Theatres of Hospitals," J. Inst. elect. Eng., 1938, 83, 156.
Thornton, W. M.: "The Electrical Ignition of Mixtures of Ether Vapour,

Air and Oxygen," ibid., 1938, 83, 145.
Swann, H. W.: "Electrical Ignition of Anaesthetics," British Medical

Journal 1938, 2, 234.
Anaesthesia Explosion Hazards" (Code of Safeguards, Bureau of Stan-

dards, U.S.A.).
* Combustible Anaesthetics and Operating-room Explosions," issued by the

National Fire Protection Association, 60, Batterymarsh Street, Boston, Mass.,
U.S.A., price 15 cents.

Finch, G. 1.: "Ignition of Explosive Anaesthetic Mixtures," Proc. roy. Soc.
Med., 1935, 28, 1130.

Regulations for the Electrical Equipment of Buildings, 11th edition (revised),
issued by the Institution of Electrical Engineers, Savoy Place, Victoria Embank--
ment, London, W.C.2, price Is.

KHARTUM SCHOOL OF MEDICINE
The seventh report, 1939-42, of the Kitchener School of Medicine,
Khartum, records continued progress in spite of wartime difficul-
ties. Graduates from the school have served as officers in the Sudan
Defence Force-both within and outside the Sudan, and also in the
Civil Medical Service. The course of professional studies consists-
at present-of a year and a half at the School of Science and four
years and a half at the Kitchener School of Medicine. The two
teaching hospitals at Khartum and Omdurman provide the oppor-
tunity for all Sudanese medical graduates to spend two years in
resident apppintments in medicine, surgery, obstetrics and gynae-
cology, and ophthalmology.
A few lines may be quoted from the sympathetic and constructive

Visitor's Report, 1942, by Major-General W. H. Ogilvie, consulting
surgeon, M.E.F. " The hopes of Gordon, Kitchener, and Stack,
men who loved the Sudan and sought its welfare, are here embodied,
in a scheme to which those who are responsible for Britain's steward-
ship in developing countries can point with satisfaction. The present
directors of the school are working in the spirit of that steward-
ship, determined to provide a centre of medical education which,
though small, is of high quality. The searching character of the
final examination, the insistence that all subjects must be taken at
the same time, the 60% pass level, and the practice of inviting
visitors from Britain to observe and comment, are evidence of a
policy that aims to maintain and even improve a standard that is
already high."
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