Tar LLANTTRG]

X RAY AND RADIUM PROTECTION COMMITTEE.

[Juse 23, 1921 1377

X RAY AND RADIUM PROTECTION
COMMITTEE.
A PRELIMINARY REPORT.

Tee X Ray and Radium Protection Committee,
representing the various radiological and other
scientific bodies with their headquarters in the
metropolis, after deliberating for some weeks, has
issued a preliminary and admittedly tentative report.
The document states present knowledge in regard to
equipment, ventilation, and working conditions of
X ray and radium departments, and undoubtedly
there is a constant demand for guidance, both from
individuals and institutions, upon such points.

The preliminary part of its work, the Committee
states, will lead up to more extensive objects, entailing
research, and offers of personal or other assistance are
invited by the Committee and should be sent to the
hon. secretaries, from whom the preliminary docu-
ment may be had on application.

PRELIMINARY REPORT.

Introduction.

The danger of over-exposure to X rays and radium can
be avoided by the provision of efficient protection and
suitable working conditions. The known effects on the
operator to be guarded against are: (1) Visible injuries to
the superficial tissues which may result in permanent
damage. (2) Derangements of internal organs and changes
in the blood. These are especially important, as their early
manifestation is often unrecognised.

General Recommendations.

It is the duty of those in charge of X ray and radium
departments to ensure efficient protection and suitable
working conditions for the personnel. The following
precautions are recommended : (1) Not more than seven
working hours a day. (2) Sundays and two half-days off
duty each week, to be spent as much as possible out of
doors. (8) An annual holiday of one month or two separate
fortnights. Sisters and nurses, employed as whole-time
workers in X ray and radium departments, should not be
called upon for any other hospital service.

Protective Measures.

It cannot be insisted upon too strongly ‘that a primary
precaution in all X ray work is to surround the X ray bulb
itself as completely as possible with adequate protective
material, except for an aperture as small as possible for the
work in hand.

The protective measures recommended are dealt with
under the following sections: (I.) X rays for diagnostic
purposes. (II.) X rays for superficial therapy. (III.)
X rays for deep therapy. (IV.) X rays for industrial and
research purposes. (V.) Hlectrical precautions in X ray
departments. (VI.) Ventilation of X ray departments.
(VIL.) Radium therapy.

It must be clearly understood that the protective measures
recommended for these various purposes are not necessarily
interchangeable ; for instance, to use for deep therapy the
measures intended for superficial therapy would probably
subject the worker to serious injury.

(I.} X Rays for Diagnostic Purposes.

1. Screen examinations.—(a) The X ray bulb to be
enclosed as completely as possible with protective material
equivalent to not less than 2 mm. of lead. The material
of the diaphragm to be equivalent to not less than 2 mm.
of lead. (b) The fluorescent screen to be fitted with lead
glass equivalent to not less than 1 mm. of lead, and to be
large enough to cover the area irradiated when the diaphragm
is opened to its widest. Practical difficulties militate at
present against the recommendation of a greater degree of
protection. (¢) A travelling protective screen, of material
equivalent to not less than 2 mm. of lead, should be employed
between the operator and the X ray box. (d) Protective
gloves to be of lead rubber (or the like) equivalent to not
less than § mm. of lead and to be lined with leather or other
suitable material. (As practical difficulties militate at
present against the recommendation of a greater degree of
protection, all manipulations during screen examination
should be reduced to a minimum.) (e) A minimum output
of radiation should be used, with the bulb as far from the
screen as is consistent with the efficiency of the work in
hand. Screen work to be as expeditious as possible.

2. Radiographic eraminations (‘‘ overhead >’ equipment).—
(¢) The X ray bulb to be enclosed as completely as possible
with protective material equivalent to not less than 2 mm.
of lead. (b) The operator to stand behind a prote tive
screen of material equivalent to not less than 2 mm. of lead

(I1.) X Rays for Superficial Therapy.

It is difficult to define the line of demarcation between
superficial and deep therapy. For this reason it is recom-
mended that, in the reorganisation of existing, or the
equipment of new, X ray departments. small cubicles
should not be adopted, but that the precautionary measures
suggested for deep therapy should be followed. The
definition of superficial therapy is considered to cover sets
of apparatus giving a maximum of 100,000 volts (15 cm.
spark-gap between points; &5 cm. spark-gap between
spheres of diameter 5 cm.).

Cubicle System.

‘Where the cubicle system is already in existence it is
recommended that: (1) The cubicle should be well
lighted and ventilated, preferably provided with an exhaust
electric fan in an outside wall or ventilation shaft. The
controls of the X ray apparatus to be outside the cubicle.
(2) The walls of the cubicle to be of material equivalént to
not less than 2 mm. of lead. Windows to be of lead glass
of equivalent thickness. (3) The X ray bulb to be enclosed
as completely as possible with protective material equivalent
to not less than 2 mm. of lead.

(II1.) X Rays for Deep Therapy.

This section refers to sets of apparatus giving voltages
above 100,000. (1) Small cubicles are not recommended.
(2) A large, lofty, well ventilated and lighted room to be
provided. (3) The X ray bulb to be enclosed as completely
as possible with protective material equivalent to not less
than 3 mm. of lead. (4) A separate enclosure to be pro-
vided for the operator, situated as far as possible from the
X ray bulb. All controls to be within this enclosure, the
walls and windows of which to be of material equivalent
to not less than 3 mm. of lead.

(IV.) X Rays for Industrial and Research Purposes.

The preceding recommendations for voltages above and
below 100,000 will probably apply to the majority of con-
ditions under which X rays are used for industrial and
research purposes.

(V.) PElectrical Precautions in X Ray Departments.

The following recommendations are made : (1) Wooden,
cork, or rubber tloors should be provided ; existing concrete
floors should be covered with one of the above materials.
(2) Stout metal tubes or rods should, wherever possible,
be used instead of wires for conductors. Thickly insulated
wire is preferable to bare wire. Slack or looped wires are
to be avoided. (8) All metal parts of the apparatus and
room to be efficiently earthed. (4) All main and supply
switches should be very distinctly indicated. Wherever
possible double-pole switches should be used in preference
to single-pole. Fuses no heavier than necessary for the
purpose in hand should be used. Unemployed leads to
the high tension generator should not be permitted.

(V1.) Ventilation of X Ray Departments.

(1) Itisstrongly recommended that the X ray department
should not be below the ground level. (2) The importance
of adequate ventilation in both operating and dark rooms
is supreme. Artificial ventilation is recommended in most
cases. With very high potentials coronal discharges are
difficult to avoid and these produce ozone and nitrous
fumes, both of which are prejudicial to the operator. Dark
rooms should be capable of being readily opened up to
sunshine and fresh air when not in use. The walls and
ceilings of dark rooms are best painted some more cheerful
hue than black.

(VII.) Radium Therapy.

The following protective measures are recommended for
the handling of quantitics of radium up to one gramme :
(1) In order to avoid injury to the fingers the radium,
whether in the form of applicators of radium salt or of
emanation tubes, should always be manipulated with forceps
or similar instruments, and it should be carried from place
to place in long-handled boxes lined on all sides with 1 em.
of lead. (2) In order to avoid the penetrating rays of
radium all manipulations should be carried out as rapidly
as possible, and the operator should not remain in the
vicinity of radium for longer than is necessary. The radium
when not in use should be stored in an enclosure, the wall
thickness of which should be equivalent to not less than
8 em. of lead. (3) The handling of emanation should,
as far as possible, be carried out during its relatively inactive
state. In manipulations where emanation is likely to come
into direct contact with the fingers thin rubber gloves
should be worn. The escape of emanation should be very
carefully guarded against, and the room in which it is pre-
pared should be provided with an exhaust electric fan.

FEristing Facilities for Ensuring Safety of Operators.

The governing bodies of many institutions where radio”
logical work is carried on may wish to have further guarantees
of the general safety of th: conditions under which their
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personnel work. (1) Although the Committee helieve that
an adequate degree of safety would result if the recom-
mendations now put forward were acted upon. they would
point out that this is entirely dependent upcn the loyal
cofperation of the personnel in following the precautionary
measures outlined for the benefit. (2) The Committee
would also poin* out that the National Physical Laboratory,
Teddington, is prepared to carry out exact measurements
upon X ray protective materials and to arrange for periodic
inspection of existing installations on the lines of the present
recommendations. (3) Further, in view of the varying
susceptibilities nf workers to radiation. the Committee
recommend that wherever possible periodic tests—e.g., every
three months—be made upon the blood of the personnel,
so that any changes which occur may be recognised atl an
early stage. In the present state of our knowledge it is
difficult to decide when small variations from the normal
blood-count become gignificant.

The Committee is constituted as follows :—

Chairman : Sir Humphry Rolleston, K.C.B.
Members : Sir Archibald Reid, K.B.E., CDM.G.,
St. Thomas’s Hospital; Dr. Robert Knox, King’s
College Hospital ; Dr. G. Harrison Orton, St. Mary’s
Hospital ; Dr. S. Gilbert Scott. London Hospital ;
Dr. J. C. Mottram, pathologist, Radium Institute ;
Dr. G. W. C. Kaye, O.B.E., National Physical Labora-
tory ; Mr. Cuthbert Andrews. Hon. Secretaries :
Dr. Stanley Melville, St. George’s Hospital ; Prof.
S. Russ, the Middlesex Hospital. Address: care of
Royal Society of Medicine, 1, Wimpole-street, W. 1.
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