





SAFETY IN WORKING

& The Codes of Practice contcined within this
booklet have been drewn up by the Safety Committee
and Dy the Safety Officer, and are Issued to you
for your zuidence during the course of your dutics
within the establishnent,

I cdvise you to read then very carefully ond
to toke note of the various precautionory neasures
which cre essential in an cstoblishnent such as
ours,

Our record of safety in working is such that
I feel certain you will bear in nmind the advice
given herein. I particularly wish to stress thot
if you should have any doubt cbout any operation
you are carrying out or if 2 particular job is not
covercd by the Code of Practice, you should sece
your Supervisory Officer and zet advice,

J. D, COCKCROFT

June, 1951
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Experience gained in the epplication of
safety precautions cnd In the use of scfety
cppliances has incicated the need for acditional
information concerning safety regulctions, An
a~dditional section entitled "Some Notes on the
Factories Acts'" has therefore been included.

In this Section 2 note is nade on THE DUTIES OF
PERSONS EMPLOYED, The latest A.E.R.E. Code

of Practice for the Safe Hondling of Liquid
Sodiun has 2lso been includec¢ to follow on
after the orizinal Primory Rules Notes on
Sodiun Potassiun and relcted Alloys. (Poge
5.1) and the section on Dreathing Apporatus
(Page 3.1) has been extended to Include a
cdescription and application of the Horwell

Air Hood.
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SECTION 1 l

RADIOACTIVITY AND ITS CONTROL

Despite considercble publicity mony pcople
heve been left in doubt as to what radiocctivity
is cn¢ os to how it nmay affact them., These
notes are on cttenpt to explain rodioactivity
tc the non=scientific stoff working ot Horwell
ond to outline the arrengenents which have been
built up to make certzin that in harnessing
redioactivity for useful purposes, no=-one will
suffer fron its less desirable fectures,
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WHAT IS RADIOACTIVITY

~dioactivity is the power that certain
_substences have of 5iving out invisible rays of
a special type. It hos been zoing on for one
theusend nillion yeors in every pert of our
world, Besides being produced noturclly fron
rediun, the invisible rays con be produced
artificially in on Z=rcy nochine or in 2 pile.
For neorly fifty yeors doctors hove used these .
roys fron X-rey nochines and fron radiun for the
trectoent of disecse,  Nowadays the roys fron
new rodioactive natericls are used for the
treatnent of diseasc.

yhet is new is the attempt to use the
invisible roys on & large scale for industricl
purposes and it is to this end that 2ll of us
are working at Hervell.

R.ADIOACTIVE SUBSTANCES

For neny yeors, the only rediocctive
substences ere those like redium (used in
hospitals) or thoriun (used for ncking gos
aontles) which occur naturclly. Before the
wor, it was found that other rodioactive
substances could be nade artificiclly In
very snell cnounts in the cyclotron, such
as we hove ot Horwell,  Much larger anounts
of ortificicl rediocctive substonces can now
be mode in the Pile, Nowadays any substonce ’
con be mode in o rodioactive forn ond these
artificiol rociocctive substaonces ore called
rediosctive isotopes. The ortificicl rodio=
sctive substonce (redio-isotope) looks
excetly like, ond con be used in the sale way
as the non-redioactive substonce, Radiocctive
copper is still copper, rodioactive iron is
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still iron. The production of these radio=
isotopes is one of the main functions of the
Harwell pile and the artificial radioactive
substcnces nade here are now being sent to
hospitals 211 over the world to assist the
advance of medical science,

WHAT ARE THE INVISIBLE RAYS?

The rays produced by radioactive substonces
cannot be seen or felt in eny wey. There are
four types:=

(1) Alpha (@) rays

These rays can only travel a short distonce,
about two or three inches in air, They cannot
get through a thin sheet of paper, that is, they
cre stopped by it, In the same way, they
camnot zet through the skin, which stops them
fron offecting the body., As they only reach
the outside surface of the skin they do not
offect it, They can only affect the body
if the substonce giving out these rays hos
been breathed in or swallowed far in” excess of
any condition thot should ever arise at Harwell,

(2) Betz (P) rays

These can travel farther than alpha roys,
but still not very for, Their moximum range
in air is a few yords, They are nore pene=
trating than alpho rays but are easily stopped
by & thin sheet of netal. They can penetrate
the surface of the body for only o small
fraction of an inch, In nost perts of the
body they cennot get through the skin, but
like heat rcys ond light roys excessive
exposure con couse reddening of the skin and
burns.
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(3) Gema (Y) rays

These are identical to X=-roys but rather
nore penetrating, Their range in air is
several hundred yards, but they con be stopped
by heavy substonces such as lead,

(4) Neutrons

These are produced meinly in the piles,
but only while the piles are working = they
disappeer when the piles are shut down, They
can 2lso be produced during the operation of
the cyclotron and other high voltage nachines,
Like X and garma reys, they are very penetrating,
They are best stopped by light substcnces which
ropidly slow then up so that they connot 2o very
far, Concrete contains substances which will
stop neutrons,

IF THESE R.AYS CANNOT BE SEEN OR FELT,
HOW THEN ARE THEY DETECTED?

The rays fron radioactive substonces can
l.>e detected and neasured by their effects on
other substonces, These effects are clectri=
ccl,, chenical or physical,

(1) Zlectries1

All types of rays when passing throuch
eir cr.a ges, can indirectly produce 2 tiny
flow of electric current and this can be
necsured by specicl instruments, By this
neans these instruments con indicate excctly
how ruch radiation is present, The instru=
nents vary sonewhat according to the type
of roys they are used to detect. They are
cclled nonitors since their purpose is to
zive warning,
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Comon instrurents In use at Harwell are:=

(a) Portable beta-gamma radiation monitor,
Type 1005, and pistol grip monitor
Type 1043, ., These small monitors are
operated by batteries and have scales
that read the rate of receiving gomme
radiation, They cen be adjusted to
neasure beta rays also.

(b) 3low neutron monitor, Type 1061, This
is sinilar to the Type 1005 except that
the design is altered so that it can
measure slow neutrons,

(c) Fixed ionisation chambers. Type T.P.A,
These nonitors consist of large ges
filled chambers with an enplifying unit
that magnifies that current set up In
the chamber by the rays that enter, The
contained gas varies according to whether
the monitor is intended to detect garma
rays, slow neutrons or fast neutrons,

(d) Pocket condenser chambers. These are
snall chambers that can be corried in
the breast pocket. They are affected
by the rays reaching then and at the
end of a day the amount of radiation
which has fallen on the chamber and
user can be neasured, They are
called M.,R.C, Chambers. A sinilar
instrunent is the pocket electroscope,
called the "fountain pen electroscope
because of its shape and size, This
gives an accurate reading of the total
anount of radiation that has reached
it during a definite period., It
should be noted that instruments (a),
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(e)

(f)

(b) and (c) described above neasure the
rate of radiation falling on then
whereas the pocket chambers actually give
the t;t:l ricunt cver o pericd,

Trensportable beta—garma nonitor, Type
1021. This is a type of detecting
instrument very commonly used, The
rays can be picked up by a detector
which is held in the hond and passed
over clothing, benches, ete, The effect
produced by the beta or gamna rays can
be heard as clicks in a loud=spcaker

and it also works a neter,

Hand and Foot Monitor. This special
instrunent embodies counters of the
type described above and can check the
clecanliness of hands and clothes after
weshing.

(2) Chenical

Like sunlight, beta and gomma roys can act
on photographic film which is exposed to these
rays and the filn Is blackened when It 1is
developed. The cmount of blackening shows the
anount of exposure, so a film which is worn cn
the body shows the anount of radiation that has
fallen on it and the person wearing it. These
filns are usually worn for a week and show the
total anount of radiation exposure for the week.

(3) Physical

A single alpha ray striking certain nmaterials

and especially zinc sulphide produces a flash of
light,

This action of alpha rays is used in
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Anstrunents for counting therl, The luminosity
of the paint used on watches, etc. is caused by
Jlarge numbers of these light flashes produced by
nizing a very smoll anount of redium with a zinc
sulphide paste., The anount used is exceedingly
small and the radiation from the watch is not
harnful in any way. The monitors at A.E.R.E.
arc so sensitive, however, that they can detect
the presence of the radium in the luminous paint.

WHAT HARM CAN EXCESSIVE RADIATICN CAUSE?

The effect of excessive radiation is funde=
nentally the same a&s the effects produced by
excessive heat or over=intense light such as
causes heat burns and sunburn.

The effects of radiation only differ in that
they may be produced in any part of the body
instead of the surface alone and the body feels
no pein when exposed to the rays. It Is for
this reason that the. safety measures here have
been so highly developed., The source of any
excessive radiation can be either outside or
inside the body.

If outside, as X-rays, gorma rays or
neutrons fron equipnent such as X-ray machines,
cyclotrons or piles, it may affect the whole
body or the effect of the radiation may be
lccalised to one part of the body.,  This
local effect can arise from handling directly
a beta ganma source without proper precoutions
or fram exposure of the bare hands to a narrow
bean of X=rays or neutrons,

If the radiation arises inside the body

it neans that a radioactive substance has been
breathed In or swallowed or has entered through
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o wound and that this substance is still present
in the body.

WHAT ARG THE EFFECTS OF THE
DIFFERENT TYPES OF RAYS?

Alpha Rays

Since these rays ccnnot penetrate the skin
they cause no trouble if the substance giving
then off is cutside the body, If an excessive
anount of the substance producing alpha roys is
inside the body these rays con be harnful unless
the body can get rid of the substance within a
relatively short time, Uraniun is only weakly
radioactive and is readily got rid of by the
body; 1it is therefore not o dangerous source of
internal radioactivity and any demage caused by
an excessive anount is sinilar to that of any
nild poison taken in excess, Plutoniun, on
the other hand, 1s nore strongly radioactive
end is only slowly got rid of by the body. Very
great precautions are therefore taken to prevent
plutoniun dusts fron being eaten or breathed,
The nmeximun permissible levels of alpha and beta
dusts in the air ot A,E.R,E. have been set so
that no person working with radioactive sub=
stances year after year can accuitwlate in his
body sufficient radioactive materials to cause
any harn, It is possible to estimate from the
urine the amounts of these substances in a
personfs body, and if necessary his work can be
changed before any danage is done,

et ays

—r e

These cannot get through clothing and so
excessive externcl beta rays affect only exposed
skin surfaces which are in close contact with the
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substance giving out the reys, Reddening or
burning of the skin from excessive eiposure to
this type of roy will therefore usually be found
on the fingers and honds, Burns of this char-
acter are like ordinary burns but nuch slever in
developing and also In healing., Like glpha rays,
beta rays con cause interncl domage if an excessive
anount of o substance giving out this type of reoy
has been teken into the body.

Garmeo Rays and Neutrons

Because of their penetrating power these
rays cen affect any part of the body. Some parts
of the body cre more sensitive to them than others,
The blood~forming tissues of the body cre the nost
sensitive and for this reason blood exemination
is carried out regularly on 2ll persons exposed to
radiocctivity,

THE RCENTGEN AND THZ "TOLER/NCE" DOSE

The unit used in measuring rodiation is cclled
the Roentgen (r) in honour of Roentgen, the man who
discovered X=-raoys., It is the quantity of rodi-
ation that produces a perticular amount of elec=
tricity in a particular volume of air,

As o result of examinotion and observation
of lerge nunbers of persons who have becn
cxzposed to radioactivity for many yecrs (20=
30 years) it has been found that the hunman body
con be exposed to 2 certain omount of radiation
doy in, day out for o full working life without
any 111 effects, Based on this experience an
International Commission has put forward the
"International Recommendations on Radiological
Protection® (British Journal of Radiology,

cnuary 1951) which form-the basis for the
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naxinun allowed dose or "tolerance dosc" used in
Herwell,

For beta and garma radiation the tolerance
dose is 0,5 r, per week or 12% milliroentgens per
working hour measured at the surface of the body.
The honds and wrists are allowed to receive 1.5 r
per week or 374 milliroentgens per working hour,
The dose allowed to internzl orgons is 0.3 per
week, Allowing for the relative anount of damege
caused by interncl alphas and by neutrons,
corresponding tolerance doses are fixed for these

radiations, the level for neutrons being 1200 slow

or 30 fast neutrons per square centinetre per
second during working hours,

These tolerance doses ore based on a full
lifetine of cxposure and cre far below vhot is
a dangerous level of radiation Intensity, It
is quite safe, for exanple, to work while exposed
to eight times the nornal tolerance as long as
the worker stays in the exposed position for onc
hour only, Thus, in one hour he will have
recelve ..Is daily tolerance although exposed
to a higher rate of radiation, He has recelved
the same anount nore quickly, A cormon pro=
cedure carried out thousends of times a year In
hospitals throughout the country is the X=roy
exenination of the stomach, This procedure
which has becen shown to be safe by years of
expericence, involves the patient In the exposurc
to as much as 50 r or 000 times the daily
tolerance at Harwell,

Sinilar tolerance doses are sct for radio=
active dusts in air, such as uronium, for which
2 maxinun of 50 micrograoms in a cubic metre of
air is allowed for 2 working day of 8 hours,

110



IHAT ART THE METHODS OF PROTECTION?
(1) Distance

Distance is the best safeguord egeinst
externcl radiction, For this reason, as alpha
and betc roys only travel short distances and X
and gome roys ropidly get weaker as they get
farther awoy from the source, control from a
distance (remote contrel) and the handling of
radioactive sources with tongs, etc., Is
practised a2t Harwvell.

(2) Shielding

The roys fron the big machines such as the
pilec and the cyclotron etc, are so intense that
to obtain protection by distonce alone it would
be necesscry to keep severcl hundred yords aviay.
This is obviously not practical for nony workers,
so sufficient shielding is built around the
nachine to nake it completely safe to work close
br, The type and ,thickness of the shieclding
vories according to the type and intensity of the
rcdiation. Thus, thin a2luniniun sheeting will
cut off beta rays. For gomma radiation lead is
comonly used. For neutrons, concrete, weoter or
paraffin wax arc the best substances for shields,

(3) Tize

Many substonces lose their radiation pover
foirly quickly. This cnobles them to be handled
safcly shortly after their irradiction in a pile
or biz nochine, It nust be noted, however, that
others decay very slovly indeed and require full
protective neasures, [
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(4) Ventilation

In workshops and loboratories specicl nethods
of hendling or mechining radiocctive substances arc
used so that the dust is kept dovm to 2 mininun,
So as to mcke conditions doubly safe, elaborate
and expensive ventilating systers arc instolled
to remove ropidly any dust which mey be crected,

HCW IS RADIATION CONTROLLED AT H .RWELL? .

(1) Desizn

The first line of control is in the design
and structure of the big machines which constitute
the nzjor sources of radiction, This Is done in
such a weoy that only a smcll controlled amount of
rodiation is allowed to escape. For cxample,
the pile is built inside a huge concrete box,
hoving sides over 7 feet thick, This 1s nore
thon sufficient thickness to make it completely
safe to work agoinst the sides of the pile for
long periods, For sone experinents and for
naintenance purposcs it is necessory to have o
nunber of holes nade in these sides, These. holes
are nornelly filled with concrete plugs, but for
experinental purposes the pile hos sonetines to be
operated with these renoved, Under these
conditions an intense beacn of radiation will cone
out of the hole, but to prevent accidental exposure
to this beam the path of the becn Is roped off and
werning notices put up. : .

Lnother lorge source of radiation is the
cyclotron, and iIn‘this case, to prevent cny
unnecessary escape of radiation, it has been
built in a hole in the ground which is enclosed
by a thick concrete roof,
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(2) Red, Blue and ¥hite /reas

The site has been divided into Red, Blue and
White areas according to the amount of radiation that
is 1likely to be met within the particular area. A -
building or part of a building is marked "Red Areaf
by a special notice at the entrance. This means
that without taking proper precautions it might be
possible to receive more than the daily tolerance
in this building or room, /L Blue Area is one where
it 1s not possible to receive more than the daily
tolerance and where one is unlikely to rcceive more
than one tenth of a tolerance. Areas where the
radiation level will never exceed one tenth of
tolerance are White ireas,

(3) The Heglth Physics Division

The control of radiation at Harwell is
carried out by & specizl division, the Hecalth
Physics Division, All Red and Blue arecs are
under the care of 2 Health Physics Officer who
rickes a periodical survey of all such areas and
adyises staff if they are not observing proper
precautions, He 2lso arrcnges for the issue and
reading of films and pocket chambers ond is
available to give advice on all cspects of
protection ageinst radiction,

(4) Filn Service

A1l persons working in Red or Blue creas are
provided weekly with a filn sensitive to radiation,
These are developed each week and the result
entered on record cards for each worker, Where
the radiation for a week is more then one
periiissible daily dose an investigcotion is mode into
the possible ccuse. In other words, where a 7
person has received nore then 1/5 of his pernissible
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wieekly dose, investigations are made at once.
(5) frea Monitoring

Buildings are nonitored frequently to detect
any spills of rodioactive material that nmey hove
occurred and to see that no radioactive material
hos been left in 2 position where it could couse
harni, As 2 rule, such motericls are kept in
shielded stores and if, for some recson, matericls '
of this type are tcken from stores temporarily,
werning notices are attached,

(6) Lctive Clothing

Where work is such that small anounts of
radioactive naterial noy be picked up on one's
honds, feet or clothing and so be corried fron
building to building or be ecten with one'!s food,
specicl protective clothing is provided., This
clothing vories according to the job and Includes
overalls, ccps, shoes, zloves, goggles etc.
After use 2ll clothing Is monitored ond ot
frequent intervals it is washed In a special
loundry within the Estoblishment, 4All those
enzaged on work requiring the use of specicl
clothinz are discouraged fron snoking, ecting or
drinking whilst on the job.

(7) Aictive Woste
Active woste bins are provided in 2ll Red .
and Blue arecs to prevent cctive waste moterial
(paper etc,) being nized wilth ordinary non—
octive waste, It is essential thot these bins
be used for the purpose for which they cre
intended,
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(G) Liquid and Gaseous Waste

All liquid waste from operations using
rodioactive materials is run into special drains
which teke it to storcge tanks, This renoves
the possibility of radioactive material fron
AE.R.E. filtering through to other peoples!
drinking water,

Radioactive gases and dusts are carried
avicy by specicl exhoust systens and where large
anounts of dust are produced these systems are
fitted with filters to prevent then reaching
the outside air,

(9) The Medicel Division

Before anyone is enzaged cn work at A.E.R.E.
he 1Is given a thorough medical exanination, i3
the doctor finds any indication that the worker
night be extre sensitive to rodiation, arrange=-
nents are nade for him not to work In red arcas.
These medical examinotions are repeated at
intervals to keep a watch on everyone!s general
health, All these who work in red areas are
given additional blood exoninctions to check
thet their blood shows no damege fron rediation,
and those who work with certain radioactive
naterials such as urenium, for exerple, are
glven special urine tests at frequent intervals,
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CODE OF PRACTICE FOR THE SAFE
HANDLING OF CHEMICALS

These notes draw attention to the need for
special care in the hondling of the chenicals in
cormon use here, and which you nay encounter
during your duties, Many other chenical sub-
stznces are in use ond, where there is any doubt
about the precautions to be taken, advice should
be sought fron your supervisory officer who, if
necessary, will seek guidance fron the Medicol
Division or fron the Safety Officer,

General Pules

The following genercl rules mcy be stated
for the handling of chenical substonces and
should alwoys be followed to ensure safe
working,

(1) ilwoys use the protective devices,
clothing ete, and the nethods of
handling specified for a particuler
chenieel. It is inportant to sec
that such protective devices are in
proper workinz orcder before using
then, Note paragraph (d) on page
13 of the 1947 MOS Industrial
Hendbook,

(2) Aivoid contenination by washing the
honds before cating or smoking

(3) Do not srioke In prohibited areas

(L) Do not eat in places other thon
those authorised
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(5) Use the mininum emount of cleaning
fluids

(6) Before doing any job ncke sure that
you are femiliar with 211 the pre=
coutions required., If in doubt, get
advice from rour supervisory off icer;
in the notes given later on the core
required in handling specific chenicals,
reference is mede to the types of
poisoning they can produce if care
is not taken.

Poisons

. Pelsoning noy '‘be acute (thet is, of sudden
onset) or chronic (of graducl developnent).
Poisons noy enter,t.he hunon body and couse their
{11 effects by threc possible routes:

(1) through the nmouth
(2) through the skin

(3) through the lungs (by breathing in
funes, gases or fine dusts).

The first two pathways of entry ore uninportent
as o rule. Poisoning through the nouth by
stollowing means either suicidel intent or elsc
conplete disregord of elementlry hyziene such os
not washing hands before tcking food, sioking int:
places where a clgorette or pipe’ can be contorin="
ated, or ectinz in pleces where food con be con~
toninated.  Poisoning throuzh the skin is rore
and occurs where clothing has becn socked with'
sone substence that cen enter the skin. The only
poison of this type in corron use in incustry is
0il of nirbene (nitrc=benzene) ond this is only
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used at ATRE In small laboratory amounis.

Poisoning by breathing in is, however, a
hozard in 2ll industries, Excessive con=
centration of dust in air renders it unpleasant
to breathe, but some types of dust are also very
harmful in quite small onounts, Fumes fron
liquids that evaporate ot low tempercotures are
another source of trouble and, finally, gases
nay be pefscncus in quite low concentraticn., .

Many poisonous substances are in daily use
In industry and in the home, but poisonin: fren
their use iz rare and, in all caoses, arises fron
Iznorance of the potential danger or fron
failure to take elenentary preccutions in hand=
ling then. -

CLEANING FLUIDS (DEGREASING AGENTS)

Benzene

This is in cormon use in the Establishnent,
1t 1s unlikely to produce acute poisoning, but
repeated daily use under bad ventilation con=
ditions can produce chronic poisoning,
Occasional use in snell quantities Is harnless.
Benzene Is clso hizhly inflarmable, Other less
harnful solwvents can be used and this should be
the practice whenever possible,

Trichlorethylene

Ordinary cnounts used in well ventiloated
spoces ore harnless, but in o tonk or other
closed space, for example, without proper
ventilation, acute poisoning can result, These
acute effects are sinilar to those produced by
an ordinary ancesthetic and the pctient would
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coxplain of faintness and giddiness before
£~11in;; unconscious, Recovery, however, Is
repid if the offected person is moved to a fresh
atnosphere and, there are no chronic ill=effects
fron i1ts use, It is non—inflammaoble, but
snoking should be avoided when using i1t owing to
the possible production of phosgene, vhich is
hizhly dangerous,

Corbon Tetrachloride '

Carecless use of excessive amounts in badly
ventiloted spaces can produce ccute and chronic
poisoning, Therefore only nininun cnounts of
this substance should be used with adequate
ventilation, It is non=inflarmcble,

Turpentine and White Spirit

In ordinary use these substances cre not
poisonous, but can give rise to headeches and
sickness under bad conditions,

All these cleaning fluids can affect the
skin by dissolving the natural protective fats
and exposing it to irradiation by other sub=
stances.  They should not, therefore, be used
for cleaning grease fron the hands,

Acids.ilkalls ‘

Strong ocids and alkalis can ccuse very
severe burning of the skin and the eyes,
especiclly, can be seriously affected;
protection by efficient gogzgles is absolutely
essenticl, The First /ild trectnent of acid
or 2lkall splashes consist essentially of very
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copious washing with ordinary tap water, and
this should be carried out before cttending the
surgery for further treatnent. The funes of
concentrated acids, especiclly nitrous funes
(yellow), con ccuse serious irritation of the
lungs If inhaled, and call for irmediate
nediccl advice, Nitric acid readily cttacks
nany orgonic meterials end has been known to
causc fires in this nanner,

Hydrof luoric Acid

Burns with this acid are serious, since
the initial splash may not be felt and the burn .
nay becone deep before discovery. Any
suspected splash should be washed off at once
and nagnesiun oxide paste (obtainable fron
Medical Division) should be rubbed in., All
persons with hydrofluoric acid burns should
attend the Surzery,

Cyanides

Where cyonides or hydrocyanic ccid are in
use, special cyanide antidote outfits with
instructions for use are available In close
proxinity to the point of use, Cyanide is a
very rapid poison and treatment nust be
innediate. It is specially inportent that the
Medical Division be notified a2t once, so that
further irmediate treatnent cen be given,

Sodiun ond Potassiun

Thesc substances burn in the presence of
noisture and can ccuse severe ordinery burns
of the skin, Specizal preccutions aond rules
for their use are the subject of a sefety
circular which should be cexhibited in 211 arecas
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where these substances are in use and which is
reproduced at Section 5 of this book., All
persons using these metels st nake thenselves
conversant with these rules,

Gases
Gases nay be:

(a2) Poisonous, such as carbon nonoxide '
(found in coal gas ond many Industriol
gases), and sulphurctted hydrogen

(b) Lung irritating, such as chlorine, or
(¢) sSuffocating, such as corbon dioxide,

Carbon nonoxide poisons the blood, ond early
synptonis are headache, giddiness, excitability
(often resembling drunkenness), followed by loss
of consciousness and failure of breathing,
Sulphuretted hydrogen (HZS), which nornally has
a cheracteristic "rotten eggh smell, oan cause
respiratory failure through poisoning of the
nervous system and, this can occur without
warning, because the sense of smell can tire
easily the characteristic odour of the gas nay
not be noticed. Chlorine is immedictely
irritating and couses tightness of the chest
ond a choking sensation, Carbon dioxide is
used in the oautomatic fire protection of perts
of this Establishnent, ond when the epparctus ’
operates it quickly replaces the oxygen in the
air. For this reason specicl breathing
apparatus Is nccessary to enter areas vhere such
a fire systen has come into operation,

The treatnent of all cases of gassing is
essentially the same. It consists of renoval
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to o fresh atnosphere (not necesserily into the
open air), artificiel respiration if required
and the adninistration of the oxygen nixture
avcilaeble in many parts of the Establishient as
the "Novita" apparatus,

Berylliua

This substonce is in use in the Metallurgicol
and Chenical Engincering Divisions of this Estob=
lishnent, It hos been found (not at AERE that
cxposure -to the breathing=in of relatively smll
anounts con couse serdous lung disease, For
this reason, it is treated here with respect,
Certain arecs hove been labelled as Beryllia
Areas and only authorised persons are cllowed to
enter these areas. In then extrenely efficient
precaut ionary nmeasures have been adopted, in
order to keep the level of the Berylliun in the
air as low as possible, This has been easily
achieved by these precautionary necsures, It
should be pointed out that neasurenents of the
atnospheric Berylliun in buildings where such
nrecautions have not been taken have shovm that
only under very specicl conditions has the
level reached as nuch as & quarter of the
tolerance level, It has 2lso been ruled that
no person should work with Berylliun without
the azreenent of the Mediczal Division,

Advice

As stated ot the beginning of this code,
these are only sone of the chemilcal hazerds
found in this Establishment., Many others nay
arise, and where there is doubt advice should be
sought before the chenicals cre actuclly used.
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SECTION 3

TYPES AND APPLICATIONS OF BREATHING APPARATUS
AVAILABLE AT HARWELL

Although 211 possible steps are taken at
Hmell to ensure that working conditions are
sctisfactory in every respect, it may be found
necessary, on occasion to enter a poisonous
atnosphere to shut down plant or machinery or
to rescuc o person overcome by fumes or gos.

It will be realised that precautions are .
necessery to enable & person to enter such an
~atngsphere safely.

There are, Therefore, availeble for use
ot Horwell four nain types of breathing
apparctus, which together with their appli-
cations are described below.

(SPECIAL NOTE: It is essential that care
be token to ensure that the face nesk fits
properly, and in case of doubt the Safety
Officer should be consulted, If the wecrer
wears spectacles, these connot bg worn under
the nosk, but special spectacles can be pro=
vided in approved cases upon request to the
Safety Officer).

TYPE 1. DUST RESPIRATORS

Polsonous Dusts

(4) Porton Full Face Mask Fitted with
Type D/3/11_Filter (Illustrotion Mo. 1

N A e e e S e

Suitable For:= Poisonous and active
dusts such as Beryllia, Uraniun Oxide |
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and dusts associated with Fissiocn Products
ctc.

Obtaincble from:= Scofety Service Station
Building 60,

This respirator consists of & light rubber
focepiece fitted with eyepieces which is con=
nected by o flexible tube to a circuler netel
canister vhich contains the filtering natericl.

This extremely efficient filter, copcble
of filtering microscopic dust perticles was
developed especially for atonic cnergy estaob=
lishnents.

This is the ONLY respirctor approvéd for
use ot Harwell for use with poimonous or
cctive dusts.

It will be seen that an ivorine lecbel is
sttoched to the focepiece and canisver of ALL
respirators within the estcblishment, which
denotcs the purpese for which the perticular
respirator is suitecble.,

.
Nuiscnce Dusts

(B) Mark IV ond Pyrenc Dust Respirators
(I1lustration No. 2)

Suitoble For:= Nuisance dusts ONLY, such
as cozl or cenent dusts etc.

Obtainable from:= Safety Service Stetion
Building 60

This type of respirator consists of
a thelf=-foce! mesk which covers only the
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(c)

nose ond mouth, leaving the eyes free, the
filter being incorporated,

It is rather nore confortaoble to wear
than the tfull=face! dust respirator, but
is very nuch less efficient.

It is ONLY suitable for use ogeinst
tnuisance! dusts and is NOT to be used in
connection with any poisonous or active
dusts whatever,

In cormon with all other respirctors,

a label, stoting the use of the respirater,
is attcched to the facepiece,

Paint Spray Respirctors (Illustration No. 3)

Suitable For:= Vcpours ond fumes asscciated

with the spraying of cellulose and other
paints,

Obtoincble from:= Sofety Service Station
Building 60,

These, sinilor in mony respects to the
Mark IV and PYRENE dust respirators, cre, as
the name implies, designed expressly for the
spraying of cellulose and other paints.

The differences lies in the filter which
instead of arresting dust particles, is 2
chenical cartridge which absorbs any un=
desircble vepours which ncy be prcsent when
point sproying is In progress,
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TYPE I1I. GAS (CANISTER TYPE) RESPIRATORS
(ILLUSTRATION NO. L) =

Suitable For:= Wide variety br gases, funes

and vapours, providing the appropriate
canister is fitted,

Obtaincble frem:= Safety Service Station
Building 60,

These, knovn as the !PURETHA!' MLRK IV
are identical in nost respects with the
General Service Anti Gas respirators issued
to the Armed Forces, the only difference
beinz in the contents of the chenicel filter
canister, which varies in accordance with
the 7os ogeinst the filter is designed to
glve protection,

An inportont point to note is that the
effective LIFE of the canister will vory
aceording to its conditions of use, 4
SAFE M.XIMUM Is 30 ninutes ONLY.

The use of this type of respirator is
not cncouraged where an alternative (such”
as the Compressed Air type) is available,
os they have nony linitctions,

They do, however, serve a useful
purpose for cmergency repair work on fixed
plant installations such as Methyl Chloride
Refrigeration and Chlorine Water Treatment
Plants. \

Here, again 2 label is attached to the
faceplece and canister indicating the pur=
poses for which the particuler respireter
and canister 1s suitable.
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After use, the respirator must always.
be returned to the Safety Service Station,
Bldg. 60 where a new canister will be fitted.

This is most important,

NOTE I: Gas (Canister Type) Respirators must
on no account be used for work:=

(a) With an INCORRECT TYPE of canister.

(b) Where the GAS CONCENTRATION is likely
to exceed 1%.

In addition neither gas, dust, nor paint
spray respirators may be used:= -

(a) In CONFINED OR ENCLOSED spaces, tanks,
vats or stills.

(b) Where the OXYGEN CONTENT of the
atmosphere may be low (16% oxygen
is the minimum which will support
life = normally there is approxi-
nately 21% in the atmosphere),

NOTE II: It cannot be too strongly pointed
out that the ‘use of any form of respirator,
for any purpcse other than that denoted cn
the label is definitely unsafe,

TYPE I1I, SELF CONTAINGD (OXYGEN) BREATHING
APPARATUS (ILLUSTRATICN NO. 5)

Suitable For:=- Emergency vrepair or rescue
work where the canister type of respirator
camnot be used, such as in enclosed spaces,
tenks, ete, or where an unusually high
concentration of gas or 'lack of oxygen 1is
involved,
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Cne spare set Is held by the Safety Serwice
Station Building No, 60 which can be borrowed
if its use can be foreseen,

These scts known as the !Salvus! Half
Hour Rescue Sets, consist briefly of a
cylinder of oxygen contained within the set
and a chenical to absorb the carbon dioxide
which is exhaled. The wearer 1s therefore
entirely independent, and can enter any
atmosphere however concentrated or polsoxgous
the gas or dust nay be,

They are located at convenient points in
buildings where the nature of the process
warrants,

1ts disadventages are:=

(2) It has an effective 1life of only 30
ninutes after which the absorbent
and oxygen cylinder must be repleced,

(b) 2 course of instruction in its use is
necessary.

TYPE IV, C(‘MPRESSEb AIR BREATHING APPARATUS
(ILLUSTRATION No. 6)

This consists of an ordinary !'full face
mosk! connected to a length of 2% bore flex—-
ible rubber hose, the free end of which has
a bayonet type of fitting, This is designed ,
to 'plug=in! to a filter which renoves any
noisture or undesirable gases from the
compressed air,
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TYPE V. COMPRESSED AIR HOOD

e

(ILLUSTRATIONS NOS. 7 & §)

Instead of using the respirator shown
in Illustration No, 6 2 hood covering the
head and shoulders nay be worn instead,
The air supply rnicy be from a filter in the
Leboratory airline or, alternatively, a
beclt fastening filter may be used 1f the
laboratory is not provided with fixed
filter points.

tFilter=points! are installed when
requested in convenient points in labor-
atories where working conditions require.

This apparatus (compressed air
respirator o air hood) is superior to and
should be used in preference to any other
forn of breathing apparatus providing a
Compressed Air Service is available,

Its cdvantaces are:=

(2) It can be used as protection agecinst
any gas or dust in any concentrcotion.

(b) There is no "time-1linit" as with a
canister type respirator or sclf
contained apparatus.

(c) It can be used with little or no
training,

(d) There can be no inward leakage of
dust or gas owing to the pressure
of air within the focepiece.
It has only two inportant disadvantaoges
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= the ficld of zcction is linited by the
length of the pipeline, and the possibility
of failure of the Conpresscd Alr 3ervice.

Arrongeients for the installation of
this cpperatus can be nmade through the
Safety Scetion or Maintenance Division,

Advice ond Troining Courses

It should be stressed thot the Sofety
Section will be hoppy to advise or assist
in any problen connected with Breathing
apparatus, ond it is urged that any person
whose dutics Invclve the use cf Dreathing
Apparatus should toke cdvontage of a course
of instructions which can be arronged at
short notice on application to the Safety
Section (Bldg, 329 Ext. 2950).



SECTION k4

CODE OF PRACI‘ICE;F‘OR THE SAFE HANDLING
OF LIQUEFIED GASES

General

This code has been compiled for the benefit
of 21l members of Staff concerned with the pro—
duction, distribution and use of liquid oxygen,
liquid nitrogen and what is usually called
#1iquid air', The copper vacuun vessels used
to store and transport these rapidly vapourising
liquids lose 5% to 20% per day, according to
size. The neck of the vessel is long and
narrow with a 3" diameter outlet and there is
a tendency for ice to form near the top,
possibly forming a blockage, particularly in
2 damp atmosphere. The eveporation of 1 litre
(2.5 1bs approximately) of liquid oxygen
releases about 800 litres of oxyzen gas; In the
event of a blockage a high pressure will
eventually be set up inside the vessel, which
will burst within a few hours,

The following precautions should be
observed:=

(2) The outlet tube should be exaomined
recularly for obstructions,

(b) Any obstruction should be punctured
immediately with a clean rod or
wire, while standing as fer from the
vessel as possible, Do not apply
heat.

(c) Containers should not be left out of
doors, or in places where rain can
reach them,
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When pouring liquefied gases the hands
should prefercbly be bare, Splashed liquid
on the bare skin will evaporate very quickly
and cause little damage., If it becones
trapped in a glove or rog serious burns nay
result,

(2) Liquid Oxygen

Liquid oxygen is in daily use in some labor=
atorics and because of the risk of fire and
explosions, the following preccutions should be
observed:=

1., Avoid, where possible, the use of
liquid oxyzen around glass apparctus
which nay contain organic or other
casily oxidisoble maoterial, In
perticular avoid contact with oil.

2, Where liquid oxygen is used iksuch a
way that there is a considercble
evolution of goseous oxyzen, provide
acequete ventilation.

3, Substitute liguid nitrogen or solid
carbon dioxide where possible.

L. Do not use flones etc,, near liquid
oxyzen, In particular, it is
suzgested thot the practice of lowering
zlowing string into liquid oxygen
containers, to check that they contain
liquid oxyzen, mey ccuse an accident,
Liquid oxyzen may be reccgnised by 1ts
bluc colour., (Sparks alighting cn
the clothing of work pcople In fectories
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where the atmosphere in the vicinity of
liquid oxygen plant and containers

has been hizhly oxygenated have causcd
clothing to blaze furiously and have

resulted In serious Injuries).
(b) Liquid Afr

Liquid oxygen containing substantial amounts
of other liquefied atmospheric gases, chiefly
nitrogen, is sometimes uscd for refrigeration,
This material contains sufficient 1iquid oxyzen
to warrant the same care in handling as pure
liquid oxygen.

(e) Liquid Nitrogen

Apart from the general dangers due to rapid
eveporation, mentioned above, trouble has been
experienced where liquid nitrogen has been used
in a vepour trap in a leaking vacuum apparatus,
In such conditions oxygen is condensed on the
trap, and if the systen is shut down before the
trep has wormed, dangerous pressures of oxygen
nay be reached with & risk of burst ing the
apparatus,
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SECTION 5

SODIUM, POTASSIUM AND RELATED ALLOYS
PRIMARY RULES AND NOTES

PRIMARY RULIS:

1. Protection

Gogzles and noleskin zloves rust be
worn, In sone cases (see Note 1 below)
full protective clothing iIs required,

2, Fire Fighting

Do not use water or portable cx=
tinzuishers of any description

N
.
2

torege

l

Xeep away fron water,
4, First Aid

Avoid moisture, renove sodium or
potassiun splashes quickly from the skin
by brushing, For liquid alloys apply
High Flash Point 0il irmedictely before
attenpting to renove elloy,. If the skin
is noist ond firing occurs snother flones
with Dry Sand or Dry Sodc Ash,

NOTES:
1. Protection

Moleskin gloves ard eye prctectice nust
always be worn, When dealing with other
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3.

than smalil quantities of sodium or potassiun
conplete protective clothing consisting of
fireproofed head and face covering, overalls
and spats nust be worn, Alloys present rnore
serious hazards than sodium or potassiumg
some are liquid at room temperature and it is
essential that clothing should give complete
protection to 211 nornally cxposed surfaces,
The head and neck should be covered with a
hood of fire resisting material in which
goggles are Incorporated,

Fire Fighting

Water 1s suddenly deconposecd by sodiun
or-potassium with the evolution of hydrogen
which may, in the presence of air, Ignite or
even explode spontaneously. Ample quantities
of dry sand or loosc dry scda ash nust be
available for smothering fires, (Soda ash
nust be kept in airtight containers, otherwise
it will absorb moisture from the atmosphere
aend "cake"), Fires fron large quantities of
sodiun or potassiun are difficult to extinguish
as both netals will burn in air., Dry soil
nay be used if the dry sand or soda ash cvail=—
able is insufficient to cxtinguish the fire.

Storage

Snall quantities of sodium potassiun
ney be kert under Kerosene or naphtha,
larger amounts In airtight stcel drums placed
in a cool dry situation. Bulk storage should
not be in a laboratory or general storc=roon
but In a separate building.
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L. Eirst Ald

The only known medical hazard produced
by sodium or potassium metals is the burn
arising from contact with the skin, Ultinate
treatnent of such burns, is similar to that
for flame burns, As sodiun and potassiun
metals are solid at roon tenperature they can
be renoved fromn the skin by brushinz, Sone
alloys, however arc liquid at room temperature
and oil (of hizh flash point) must be applicd
first, A smell bath or basin containing, for
exanmple, heavy machine o0il, should be placed
in the irmediate vicinity of the working
places,

Disposal of Residues:

Snall quantitics of up to 2 grn, nay be
reacted with alcohol in 2 metal beaker, The
alcohol used should be absolute, as some alcohols
contain quentities of weter which meke then un=
suiteoble for the purpose. A loose metzal cover
should be provided for the decker in case of
Ignition, since hydrogen is evolved In the
reaction, which nay Iznite the alcohol vapours.
The beaker should be .placed in an iron pen to
catch overflow if bolling over occurs,

Larsger anounts of residues nust be burnt
in an open fire of coke or charcozl, The
residue should be stirred with an iron rcd until
it will no longer burn.

Resldues should not be 2llowed to accuru=
late in the laboratory and the Industrial
Chenistry Group, telephone 2720 will arrange
for collection and disposal when notified.
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The attention of 21l engeged on liquid
sodiun work {s dravm to the A.E.R.E. Code of
Practice for the Safe Hondling of Liquid Sodiun
"AERE L.M.S.C, 1", issued March, 1953 which for
convenience is reprinted in the following pages.



CODE dF PRACTICE FOR THE SAFE HANDLING OF LIQUID
SCRITM

Prepared by
H.A, Ballinger

under the direction of
The Liquid Metals Safety Cormittee

This Code specifies the general requirenents
which nust be net at A.E.R.E. to provide safe
working conditions for the handling of liquid
sodiun. ;

It outlines the hazards involved, deals with
the siting of cpparatus, the provision of both
personal protective clothing and of fire fighting
equipnent and mckes recormencations regarding the
nethods of disposal of scrapped equipnent.

Contents
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2. Brief Resune of Dangers Involved

3, Siting of Equipnent

L;, Personnel Protection

5. Fire Fighting

6. Disposal of Fire Residues and Scrcpped
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Introduction

This Code has been issued under the
authority of the Liquid Metals Safety
Committee to specify handling conditions
for liquid scdium at A.E.R.E.-

Brief Resume of Dangers Involved

When liquid sodium is exposed to air,
it may ignite at temperatures as low as
110°%, and in a comparatively dry atmos=
phere It will burn quietly giving off
clouds of dense white, caustic smoke. The
temperature of the burning mass increases
quickly to 800-900°C, in this condition
it will spall concrete, consume asbestos,
fire brick, and similar materials, and
react with glass.

It also reacts violently with such
common fire extinguishers as water, carbon
dioxide snow, foamite and carbon tetra=
chloride. The violence of the sodiun
water reaction is approximately 1/10 that
of T.N.T. while reaction with carbon
tetrachloride produces highly toxic
phosgene gas.

Sodium also reacts vigourously with
unsaturated hydrocarbons (alcohols)
halogens, including chlorinated compounds
used in degreasers, and acidic oxides,
It alloys exothermically with mercury,

_lead, tin, zinc and bismuth.

No known form of protective clothing
gives other than temporary protection from
the 1liquid metal, Fire residues Na0 is
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3.

extremely corrosive to the skin and will
repidly atteck most metals., . The caustic
smoke, sodium monoxide, from fires is very
irritating to the nose and lungs, and will
damage the mucous membranes, Solid scdium
metal touching the skin can cause severe
burns due to presence of minute films of
noisture and small particles subject to
friction may fire,

Siting of Equipnment

(a) All apparatus containing more than
litre quantities of liquid sodium
must be Installed in a fire resistant
enclosure or compound, This is
possibly most econonically provided
by an enclosing brick wall., When
nore than one rig i1s installed in the
enclosure or when frequent access is
essentizl for operation, splash
shields of about 18 gauge M/S sheet
should be used intelligently to
section off equipment,

(b) This enclosure, nust not be sited
under any inflarmable structure,
pedestrian galleries or path of
crane cabins, and should be free
from water faucets and drains. The
installation and use of stean or water
space heating is to be discouraged,

(b) The enclosure should wker: pcssible
be vented out of the building by a
systen vhich prevents ingress of the
weather, The systen need not be in
continuous operation but nust be
availeble for instont use, A$ a less
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(d)

(e)

desirable alternative, the equipment
must be sited in that section of the
building furthest from the principal
exits,

All apparatus to be fitted with an
enclosed gravity fed dump tank into
which the sodium can be released in
case of fire, The dump velve should
be connected for operation from oute
side the enclosure=where this Is
impossible it should be protected
from the main body of the installation
by an adequete splash shield,

Metal trays capable of holding total
volume of sodium in systen to be
placed under all apparatus, A layer
of silver send is required in basc of
tray to prevent splashing, Troys
may be constructed from any ferrous
material, It is reported that a
self extinguishing action can be
obtained by fitting a perforated stecel
plate into the top of the tray.

Personnel Protection

A1l persons, including naintenance

staff, working in an area where & sodiun
hazard exists must be issued with and wear
protective clothing, The issue Is the
responsibility of the respective group
leaders.,

No personnel shall be permitted to

operate on an gpparatus containing liquid
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sociun before they have;=
(1) Read the approved safety code,

(2) Becn instructed and questioned cn
the linitetions of their duties
(see "Trainingt), -

(3) Put on the protective clqt.hlng and
equipment specified by supervisory
staff (see "Clothing"),

No unauthorised or unacconpanied person
shall be pernitted to enter a sodiunm rig
enclosure,

(2) Training

It is very inportant that personnel
are fully trained in the use of safety
equipnent and in choosing the correct pro=
cedure to neet cach situation, ¢

Conf idence In the wearing of specicl
clothes, handling applionces and in the
neasures laid down to meet an energency
can cone only fron practice and fanilierity.
Therefore, before personnel can be authorised
to handle sociun apparatus they rust be
given treining in which all the special
clothes are worn and tools tsed on actual
fires,

Trcining facilities ond schedules cre
to be the responsibility of the Safety
Officer and Fire Officer, Periodical
refresher courses are to be arranged and
attendance to be rezarded as of first
Inportance for all personnel,

5.9



(b) Clothing

Here the ainm is to protect against
spattered netal and extension of damage
by firing of personal clothing, The-
itens listed below have been selected to
this end, If they are used sensibly in
an order related to the various degrees
of risk (see below) the operator will
experience ninimum inconvenience and be
provided with the best available

protection,
Iten Article Description
-No. or Supply
! Source

1 Goggzles, or hard fibre Safety Officer
safety hat with a 0,050
Cecllulose Acetate face
shield and moleskin
‘neck cloth attached,

2 Helnet wIﬁh shoulder Inproved R.F.D.
cloth, with bayonet Helmet with
fittings for C, Alr Glass face
supply. piece = Safety

4 Officer,

3 Salvus brecthing Safety Officer
apparatus,

L Gauntlet gloves, chrome Stores Iten
lezther or moleskin. 2~1/0283

5 = do = P.V.C. 2=1/0018

6 Fireproofed lab, coats By arrange=

nent with
Loaundry.
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Iten Article Descflption
No. or Supply
Source
7 Clip on antisplash ~ Safety Officer
apron of fireproofed
convas, p
8 Surgeon's type smock Safety Officer,
of Tireproof canves or For high
noleskin (quick tenperature work
release patt), will be super—
seded by a lani-
nated glass
cloth and wire
niesh smock, being
developed by
Chen, Eng. Div,
9 Stores issue pattern . Stores Iten.
shoes.
10 Wellington boots = do =
(large size) b
N.B. /in essential point with this protective
clothing is that it is loose fitting
and can be thrown off easily If burning
netel becones attached to same,
Occasion for use = ascending order of risk.
3rd Degree

Operztors or visitors entering an enclosure

where there is exposed circuitry or equipnent
containing liquid sodium,
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Itens 1, 4 and 6,

Iten 6 should be made a stendard issue
of all personnel involved,

N.B.

2nd Degree

When ninor adjustments are to be made to
a rig:=

Itens'd, 4 or 5, 6, 7 and 9,

1st Degree

When dealing with major adjustments, o
spillage of metal = fire or other disaster:—

Itens 2, 5, 8, 10 = Iten 3 availeble for
rescue work, or other operations
requiring re=entry into caustic fumes by
trained personnel, This equipment may
be supplenented If desired by gas mosks
end 2 D/8/L1 cannister = or compressed
or free air lines,

(c) First Ald

In addition to standerd kit the
following articles should be provideds=

Article Description

or Supply
Source

—
ct
(e}
=]

2
O
v

1 Knives Stores iten Patt.
11=1/0295

2 Scalpel 2=7/0104
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Iten Article Description
No. or Supply
Source

3 Splinter forceps or Medical Division
tweezers 1=1/1987

L Pint of 1liquid 1=9/ 1706
Paraffin in Polythene
dispensing bottles

5 Sterile Burn dressings Medical Div.

6 Two, one gallon tins 1=7/0011
with loose 1lids filled
with a high flash~
point, low noisture
content nineral oil,
c.3. transforner oil.

In case of operatcr being splashed
by burning scdiun:=

(2) Shed any burning zarments as quickly
as possible or smother in soda ash
(see Fire Fighting).

(b) Extinzuish burning scdium on the
skin by dousing liberally with
nineral oil,

(¢) Scrape or pick off solidified

sodium with knife or foreeps, or
rub off gently in sand,

515



(d) _After the skin has been scraped clean
f1ood with nineral oil (transformer or
liquid peraffin) and apply sterile
dressings.

(e) When eye Injuries occur instont
action must be taken, The
person(s) neearest should flood
the injured mans eye(s) with
1liquid paraffin and continue with
gentle washing with 1liquid pereffin
for at least 30 ninutes.

(f) Call Medical assistance on Tel,
No. 2818 or during silent hours
dial t0! and ask for Duty Sister.

(g) All injuries however minor must
attend surgery as soon as possible.

Note:~ Patients mey suffer from shock
following severc burns, so treat
accordingly; ultimate treat=
nent for sodium burns is the sare
as for flame burns,

5. Fire Fighting

Precautions

(1) A1l standard fire extinguishers to
be removed from area, the only
possible exceptions are CO, bottles
required for combating other fire
hozards = these extinguishers rust
be plainly lobelled "DiNGER NOT FOR
SODIUM FIRES",

»
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(2) Warning notices forbidding use of water
or cxtinguishers should be placed on the
door of enclosure and by all fairways to
the test area,

(3) A local 2larm systen be installed to
surmon technical assistance in case
of fire.

(4) A board shall be displayed prominently
on the enclosure giving the narie and
location of the officer responsible
for the installation,

The following equipnent should be
provided and stored in the imediate
vicinity of all sodiun rigs.

Iten No. Article Description of
Source _of Supply
1 Danp=proof bin of Donestic coke
Soda=Ash® bin = Fire
Soda=fish will Brigade

be replaced by
Pyronet (Ref.5)
2s it becones
available.

2 Silver sand in Fire Brigade
lidded buckets

3 Long handled fire Fire Brigade
shovel.
L Fire roke and poker
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Iten No, irticle  Description of

Source of
Supply

5 Blacksmith!s tongs Stores Iten

Scizing wire Stores Iten

=

Soda Ash, Danpness will cause Soda
Ash to cake and minimise smothering
action when used on sodiun fire =
contents of bins should be turned out
at rcoular intervals and Inspected,

Quantity = about 8 1b/pound of netal
are required,

Action

Every firc nust be dealt with on its

merits but the general rules are:=

(1)
(2)
(3)

Dunmp systen to tank)

Remove heat source ) By interlock
; ) when possible
Isolate electrically ) and per fire
) drill order
Ring local alarnm system ) when not.
Put on protective clothing

Shovel soda=ash over fire and Into
drip tray.

switch on extract ventilation where
fitted.
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(8) Use silver sand to dyke round area
of spill,

Disposal of Fire Residues and Scrapped
Equipment

(a) Fire Residue

Scrape up the mess of burnt sodium,
soda=ash, etc, nix well with dry saud, load
into buckets and convey to a suitabla
burning site, Here, spread out thinly
and flood with a fire hose from a safe
distance = 1st degree protective clothing
to be worn during spreading operation,

Should the residues consist of
quantities gr contaninated netal they
should be first burnt on a coke fire,.

(b) Scrapped Equiprient

This should under no circumstances
be permitted to accurmulate as, except
when exceptional care has been taken over
its storage, a2 potential fire hazerd
exists,

The equipment should be cut up with
a hacksaw and if humid conditions exist,
dipped in oil, Second degree clothing
to be worn, The pieces may then be
conveyed in a closed container to the
approved burning ground and nake safe by
the following methcds:

(1) Place on & coke or charcoal fire
and burn; wash down and salvage
residue for scrap value,
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(2) Place in o shallow tenk or depression

and flood with water fron a safe
distance,

The latter method is the nore spec=
tacular but should be strictly super=
vised, A safe distance vthen applying
water to scrapped equipnment plugzged
with netal is 30-4O ft., but can be as
little as 3 or 4 ft, when treating fire
residues nixed well with sond,

It is recommended thet a 3rd and

safer method be developed vhich will
have the additional odvantage of being
less destructive to salvogecble itens,

This method is, briefly, to construct
a container from o length of large
dia. iron drain pipe into which
equipnent could be placed prior to
inducing low pressure dry stean with
the assistence of 2 roughinz pump and
water bottle,

Control of the ensuing slow recoction
is automatic,

Other Itens
Active Sodium Circuits

Recomendations pertaining to normal

rigs apply and are in sone aspects easier to
carry out,

The biological shield, to health

physics requirenents, will provide 2 suit=
able enclosing wall for equipment, The
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high specific activity of circulating sodiun
will prevent ony direct viewing of or
adjustiient to an operating rig and thus
obviate risks connected thercwith, Disposal
of scrcpped equipnent nust be dealt with
through existing channels for radio=oactive
wastes.

The fire-fighting aspect, however,
does present another problem and the
following recomendations are node:

(1) Pending nonufacture of o suitcble
Sode=Ash dispenser, a hopper to
contain this neterial to be rounted
above each rig, A dump velve ond
stirrer fitted to sane sholl be
suitable for renote opc\ratlon.

(2) A ventilating systen to be installed
which is capable of exhousting active
coustic funes to o suitably sited
washing chamber or tell chinney stock,
c,2. Pile exhaust systen,

NOTE: This systen need not opercte during
" nornal working conditions, ‘A
further point of importonce is that
the rig shall have a full tine
operator in attendance whenever it
Is running,

General Recorniendat ions

Sgoraze of Sodiun
cn o laboratory scole, the metol moy

be stored under ninercl oll, paraffin or
benzene, In quantity sodiun is supplied
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in metal drums with tightly fitting covers,
Drums should be stored and decanted in an
enclosure or separate building similar to
that specified for operating rigs, Similar
fire precautions are required,

It is recommended that no separcte
storing of metal by Groups occurs but that
cach section draws in o detachable dunp
tank the precise requirements of their
equipnent, from a central dispensing
authority.

Trensfer of Liquid Sodiun

When liquid sodium is transferred into
or out of & systern, it should be carried
‘out at the lowest possible tenperature and
pressure.,

Heating of 2 Systen

(2) Electrical. It is desirable to obtain
the wattage required from high resistance,
low currcnt, elenents as the arc fron a
failure of a heavy current resistor nay
burn through a sodium pipe before
interruption of the supply.

(b) Steam. It is desircble that the
stean be dry and condensate blowm off
before systen is primed with liquid
sodium, In case of o sodiun pipe
failure = the recction with wet stean
is not fully predictable, but ean be
dangerous = however, the dry stean
reaction is safer,
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(c) Flane, In the case of a burn through
or tube failure fron other causes in
the fire box the liquid will flux the
firebrick into a nolten slag, The
fire box should be designed to cope with
this cventually,
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SECTION 6

CODE OF PRACTICE FOR THE SLFT USE OF
LIFTING MACHINES AND TACKLE

(A copy of these instructions is given to
every slinger and to every Forenan, Assistant
Forenon ond Chargehand in chorge of ‘slingers or
tackle stores and is posted'up in 2ll workshops,
tackle stores and crane control cabins,)

1. Cranes, pulley blocks or other lifting
machines must not be locded above the sofe
viorking load nmerked on the maehine,

2. When a block and tackle has To be used

the lashing of the upper block nust be of
sufficient strength to sustaln five tinessony
load required to be lifted, If & hook is
used with the lashing, it shall either be
fitted with 2 safety latch or tied across

the opening in order to prevent any possibility
of the hock beconing deteched.

3. Chains, ropes, hooks, shackles or other
lifting tackle nust not be loaded above thelr
sefe working loads cos stomped on or nerked

by a standard telly, The loading of rultiple

" cheins ond slings at different angles shall be
reduced in accordance with the recduction factors
shovm on the tables posted up in all tackle
stores.

L. No lifting tackle, sling or rope, shcll be

used unless it bears an identiflication number
and sofe working load.
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5. Slingers and persons in cherge of tackle
stores are cxpected to ncke themselves familiar
with the requirenents of Section 23 of the
Factories Let 1937 which is posted up in full
in all tockle stores and con extract is given
below:=

Section 23 (z) No chain, rope or lifting
tockle sholl be used unless it
is of good -construction, sound
material, adequate strength and
freec fron patent defect.

(e) No chein, rope or lifting
LOCKE o5 vivs 00 i0n wnivessiusSDOLd DO
taken into use in ony foctory for
the first tine in thot factory

. unless it hos been tested and
thoroughly cxenined by o con=
petent person and a certificate
of such & testsand exoninction
specifying the sofe working load
end signed by the person ncking
the test and examination hos
been obtained and is kept avail= .
able for iInspection,

6, . The Safety Officer and his stoff are very
anxious to be of scervice to 2ll concerned and

if cnyone using 1lifting tockle has the slightest
doubt cbout the operctions being carried out,

the Safety Officer should be asked for an opinion
before it is used,
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SECTION

CODE OF PRACTICE FOR THE AVOIDANCE OF

ELECTRICAL ACCIDENTS

[A copy of these Instructions is given to

every skilled nan joining the depart,ment,]

(i

3%

In order to ensure that all electrical .
apparatus and circuits shall be installed,
operated and maintained by the department

. in o sofe nmanner and condition the

Electricity Regulations of the Fectory
Act, The Electricity Supply Regulations
(1937) and the I.E.E, Regulations for the
Electrical Equipnent of Buildings shall
be rigourously conpiled with and no
departure fron these regulations will be
nade without the authority of the
Electrical Maintenance Engineer,

Copies of the above 3 sets of regulations
will be kept in the Electrical Forenonts
Office and will be avcilable for perusal
by 211 nembers of the departnent,

Electricians cre ‘expected to make then=
selves reasoncbly fanmiliar with the
scope and contents of the above sets of
regulations and to refer to their
irmediate supervisors if in any doubt
as to what constitutes good practice,

A1l nen are expected to familiarise
thenselves with the notice detailing
immediate action to be tcken in the

event of apparent death.due to electric
shock ond all nmen will undergo prectical -
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training in the application of artificial
respiration.

No work of any description will be carried
out upon 11 Kv, Sub=stcotion apparatus or
upon the 11 Kv cable nctwork without a
pernit to work having first been obtained
from an authorised person,

Applications for permits to work should
nornally be made through the clectricians
immediate supervisor.

Supervisory grades should apply to the
Electrical Maintenonce Engineer for
pernits or to such other authoriscd
persons as ray, fron time to time, be
designated.

No work of any description will be carried
out upon the 4OOv switchzear in the Sub-
station or upon the LOOv cable network or
upon the inconing switches of individual
buildings without o pernit to work having
been first obtained from an cuthorised
person as detailed in (4) above.

No work will, under any circunstances be
carried out on a circuit or piece of
apparatus which is 2live at a pressure
exceeding 650 volts.

No work will be carried out on o circuit
which is alive at a pressure of 230 volts
or above except when specificiclly author=
ised as detailed insparcgraph (9) below,

Before carrying out any work on circuits
the working voltage of which is 230 volts
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or cbove, the electrician in charge of the
work will switch off and 1solate the supply.

In meking a cireuit dead it is not suffielert
merely to trip o starter or circuit breaker,
in addition the appropriate isolating switch
should be opened or fuse links withdrawn and
o denger notice affixed to the isolator

or fuse~box to avoid accidental restoration
of supply.

Before handling any pert of & circuit the
electricion will first prove thot it is
dead by use of & Neon Tube Tester, volt=
neter or other scfe method. )

The use of a single 230 volt metal filement
test lanp on o 415 volt, 3 phase circuit
does not constitute a "safe nethod" on
account of the denger of accidentolly testing
across phaoses and is therefore prohibited.,

Should it be necessary to carry out work
on a circuit which is alive at a pressurc
between 230 and 650 volts the electrician
will, under no circumstances do so on his
orm initiative but will refer to his
Lssistont Foremen for pernission,

The Assistont Forenen will ensure that
the non is issued with rubber gloves and
thot he is provided with a mate for the
period when he 1s handling live circuits.,

In 2ll except jobs of a simple nature on
low power circuits the Assistent Forenan
will inspect ond cnsure thot 21l necessery
safety neasures are corried out. These
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10,

11,

may include the use of rubber nats,
temporary shielding of live ports and the
use of insulated tools.

£hould the work be of any difficulty ar on
a circuit of considerable power the
Assistant Foreman will be present while the
work is being carried out.

In all cases where the safety and practic=
ability of carrying out the work olive is

in doubt the Assistant Foreman will refer
to the Foreman for guidance who will in turn
refer to the Electrical Maintenance
Engineer if uncertain as to the procedure to
be followed,

Before carrying out any work on flameproof
equipment in flameproof areas electricians
will first obtain permission from the
Assistant Forenman who will check with the
Area Supervisor that such work noy safely
be undertaken,

Non flameproof hand lamps and portable
clectric tools will not be used in flame~=
proof arcas without the pernission of the
Area Supervisor.

Smokinz in battery rooms and battery charzing
stations is prohibited and care should be
taken to ensure good ventilation and to
avoid causing sparks which may give rise to
explosions.
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SECTION 8

CODE_OF PRACTICE FOR ENSURING TIE
SAFE USE OF LADDERS

NOTE:= Instructions (1) to (4) (inclusive)

below do not apply to step ladders
or to ladders less than 6 feet in
length,

It is the responsibility of every nan
when using a ladder to ensure thot It
is securely fostened and that there is
no possibility of the ladder slipping
or falling,

Wherever possible the top end of the
ladder will be lashed into position,

Where it is not possible to lash the
top of the ladder the man will apply
to his irmediate superior for an
assistant to foot the ladder.

It is expressly forbidden for work

to be carried out fron ladders except
when the. safety preccutions detailed

in (2) and (3) above have been conpiled
with,

It is forbidden to crect ladders so
that they could cccidentally come into
contact with electric overhead wires or
so that 2 nen working from the ladder
could reach the wires, without the
wires first having been nade dead and
isolated fron supply by & competent
electrician and adequate steps tcken to
prevent the accidental restoration of
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the supply, In a2ll such cases cpplicction
will be nade by the intending user of the
ladcder to his ipedicte superior who will
request the clectriccl naintenonce foremon
or assistont forencn to ncke the wires sofe
os cdeteiled cbove,

Step ledders will not be used except with
the legs in the fully open position and
the usc of step lodders with the legs
folded 2s an ordinory lodder is forbidden.

It is the responsibility of the non using
a step ladder to cnsure that it is on 2
level and firn footing and the use of step
cdders on footings of loose bricks or
other lcose packing is forbidden,
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SECTION 9

CODE OF PRACTICE FOR THE INSTALLATION
AND MAINTENANCE OF BURSTING DISCS

Introduction

Bursting discs are used in special
cases as a nmeans of relieving pressure in
chenical plant and other pressure vessecls.

A bursting disc consists of a thin
sheet of 2 suitable material clamped in c
holder nounted In 2 vent line from the
vessel to be protected and so arranged that
it will rupturc and dischorge the contents
of the vessel if the pressure should ever
rise dangerously near the pressure at which
the vessel itself night fail.

In general, if sufficient caore is
teken in menufacture and use, 2 bursting
disc can be guarenteed to fail within 10%
of its rated bursting pressure. In sone
cases this margin will only be 5%.

The conditions which cormonly dictate
the use of a bursting disc are:=

(1) where a mechanicol relief volve
would be liable to corrosion
which might cause premature
failure or prevent the valve
from opening at 2ll;

(2) where o nechanical relief velve
night be expected to develop a
slow leak which would be
undesirable;
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(3) where the pressure risc in the vessel
nay be so repid that the inertia of
the parts of a mechanical velve would
prevent it opening quickly enough to
protect the vessel from danage, In
this case the bursting disc becones
an explosion disc,

It should be remembered that adequeate
provision must be made for the safe discharge
of the contents of the vessel down to atilos=
pheric pressure when a disc fails. This is
particularly inportaent when the contents of
the vessel are radioactive, toxic or in=
flarmeble,

The nmaterials cormonly used to ncke
bursting discs arc:=

Platinun

Silver

Nickel

Stainless Stecl

Aluniniun

Copper i

Various types of rubber and rubber
insertion

Motericls such as tin and lead whose
creep resistence is low are not normelly
suiteble for noking bursting discs, though
in certain cases they are used as the inner
loyer in o composite disc, to protect fron
corrosion ¢ second disc of a matericl which
will hove adequate strength, The sane
renarks apply to silver ot tenperatures
above atnospheric,
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3. Working Conditions

Bursting discs can be designed to
provide protection to any vessel working
at any pressure above atnospheric with
one or two importent liniting conditions:=

(2) the plant as c whole must be
. desizned to provide suitable
pressure and tenperature
conditions for the bursting
disc;

(b) 1in the case of very small
workinz pressures the thick=
ness of the disc moy becone
so small and its diometer so
large as to be inpracticable.
In this case special measures
¢an usually be cpplied To
provide a solution, for exanple,
Jutes.

(¢) 1in the case of & vessel whose
pressure nay occosionally fall
below atmospheric, o bursting
disc is prefercbly not used,
as reverse pressure on the
disc would cause prenaoture
failure.

. The dimersicns of o disc for o given
application must be chosen to take cccount
of the following considerations:=

(a) on adequate margin must be
allowed between the working
pressure in the vessel and the
rated bursting pressure of the
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disc under test conditicns, The
megnitude of this morgin is con=
ditioned by:=

(1)

(2)

(3)

(L)

(b)

(c)

the physical nature of the
material of the disc;

the effect of corrosion on the
thickness of the disc over its
required life;

the reduction in strength due
to clevated temperature under
working conditions;

the seriousncss of the con=
sequences of failure of the
disc;

cn adequate nargin rust be cllowed
betwecn the rated bursting pressure
of the disc under test conditions
ond the test pressurc used to prove
the nechoniezl strength of the
vessel,

the size of the clear opening after
the disc has ruptured nust be
adequate to prevent any further
rise of pressure in the vessel ond
in the case of on explosion disc

* the shope of the passages for the

escaping netericl nust be arronged
to prevent excessive back pressure
due to inertia,
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Procurenent ond Issue of Bursting Discs

for Use ot Horwell

In vicw of the speciclised and complex
procedure required to produce relicble
bursting discs, it is not proposed to
nonufocture then ot Horwell at present,

In general, they will be obttined from
1.C.I, Linited,

L1 Desizn ond Inquiry

A1l questions of design end liaison
with I1.C,I, Ltd., will be handled by the
Safesy Group of the Engincering Division,
Extn, 2950, to which any suggestion to
use o bursting disc should be referred at
any early stoge as the design of the plant
or pressurc vessel is often affected by
the decision to use 2 bursting disc, and
2 suitable corrier hos to be provided.

L.2 Issuc and Replacerncnt

A1l bursting discs will be kept and
issued by the Safety Group, which will
kcep comprehensive records of each one,
every disc being numbered serially,

~ When 2 bursting disc is issued the
following information is required fron
the user to be entered on the record
for the particular disc:=
(2) contentg of the pressure vessel
(b) degree of corrosion

(e) wo'rking tenperature ond pressure
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* (d) probeble daily operating time
(e) AERE Pient Reference number

Discs will be fitted to their respective
carricrs by the Safety Group, the approzinate
rupture pressure being etched on the carrier,
the shepe and radii of which should not be
altered without reference to the Safety Group.
The ccnbined unit will be handed to the
Maintenance Group for installation under the
direct supervision of the Spfety Officer or
his representotive,

Replacenent dises will be issued on the
return of the originel disc, and in the event
of o vessel beconing redundant the safety Group
should be Informed prior to its disposal so
tnat the cisc and carrier may be recovercd,

4.3 Inspection and Mcintenance

In order to provide a safeguard agelnst
the foilure of discs (with the consequent loss
of tinme and materisl), due to ageing, corrosion
and other effects not Involving excess pressurcy
and also to obtein dota on its operational life,
the Scfety Group will carry out & pericdical
excnination and where necessary Crronge the
replacenient of the disc.

Cleoning methods employing solvents that
do not reduce the thickness of discs should be
uscd, the applicotion of 2 wire brush,
sbrasives or mechonicel tools will demege the
dises and should on no account be erployed,
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SECTION 10

CODE OF PRACTICE FOR ENTRY INTO
CLOSED TANKS, VATS, PITS, PIPES
FLUES, SEWERS, MANHOLES AND
SIMILAR CONFINED SPACES

(A copy of these instructions shall be given
to cvery person in the Division who moy be called
upon to enter any confined spaces described above.)

1. No person sholl enter any such confined
space until he has obtcined o Safety Pernit

of the appropricte type, properly completed

and signed by o responsible person, knovm os

the cuthorising officer and appointed in

writing by the Group Leader, Staff appointed

to issuc pernits should be faniliar with

Scctions 27 ond 28 of the Factories Acts of 1937
and 1948 -and with the Chemical Works Rerulations
(S.R,&0. 1922 No.731). Copies of these documents
are avcileble to 2ll concerned, ;

2. The cuthorising officer will ensure that:=

(2) where necessary, 2ll practical steps
have been taken by flooding, steaning,
neutralising or wventilaticn to renove
any funes which nay be present and to
prevent the incress of funes by
blenking off or isoloting, (It iIs
not sufficient nercly to close the
valve, a stopper plate should be
inserted, or, the pipeline broken),

(b) where o vessel is fitted with
stirring secr or other novable parts
inside, the transnission drive shall
be disconnected or, the isolator for
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the driving notor shall be locked in
the "OFF" position, JMAlternatively,
the fuses may be withdrawn by a
camnpetent officer, and kept by the
authorising officer until the work
is completed,

(c) a person entering o confined space
such as a closed tenk, vat, or deep
nanhole has a rope securely attached,
the free end of the rope to be held
by a standby nan outside, who nust
rencain on cduty during the whole
period In vihich the person is inside
the confined spcce.

(d) an adequate supply of fresh air is
provided by nctural ventilation, by
means of a blower or fron a compressed
air jet, ory & fresh air brecthing
set of the "Antipoys" type is worn
and a sccond breathing set is also
avoiloble ot the place of working.

NOTE:=~ Canister type nasks ore not suit—
oble for work in confined spaces
(or cnywhere where there is o
shortage of oxygen) and nust not
be used,

3, The stondby man nust be trained and
certified competent by the Safety Officer in
rescuc and resuscitation work including the
usc of Novita reviving cpporctus, A Novita
reviving set nust be irmediately cvailoble
adjocent to the opening to the confined space,
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L. No plont, tonk or vesscl which contcins or
has contained any cxplosive or Inflaormcble
substonce shell 13e subject to any welding,
brazing or soldering operation or to any cutting
operation vhich involves the application of heat
until 211 procticeble -steps have been taken to
renove the substonce and any funes arising there=
fron, or, to render then non—cxplosive or non=
inflorneble. The outhorising officer 1s
responsible that a check is made before the
cforenentioned operations are corried out, ond
the Industricl Chenistry Group will be glad to
carry out sore.tests upon requeste

5. No explosive or inflormmcble substance

shcll be ploced in ony plont, tank or vesscl
which has been subjected to any heating operotion
until the nmetel has cooled sufficlently to
prevent ony risk of igniting the substance.

6. No electricol lanp,.torch, monitor or other
equipnent shall be tcken into any plent, tonk or
vessel which has contained an explosive or
inflarmnoble substonce until it has been proved
by ¢ test carried out either by or at the request
of the authorising officer that the concentration
of inflormcble gases or vopours has been reduced
to o value well below their lower inflammaoble
1linit.

Lny clectrical equipnent then placed
inside rust be of on intrinsically scfe
or "approved" type, and must be so certified
by the Scfety Officer.

7. Precoutions recarding Radiooctivity =
In the casc of plant known to have been used

with radicactive moterizl and/or closed tonks,
vots, pits, cte., contcined within o restricted
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area, the normal works pernit shall be raised,
This certificate must be signed by the Heclth
Surveyor who will detail whet reccutions, If

any, ore necessary,

8. This Code of Proctice mey not cover every
case of entry into confined spaces, and in such
cases cuthorising officers shall secek advice of
the Group Leader before- operations are carricd
out,

9. Responsibilities of Authorising Officers =
The wide veriation in the types of tanks, vats,

pipes, sewers, ctc,, of the estcblishment,
necessitates consideration of desrees of
responsibility for entering therein, Accordingly
the degree of responsibility of cach cuthorising
officer is defined as follows:— \

(2) in the case of closed process tonks,
vats or closed chenical plant of any
kind the responsibility for entry,
and operations carried out therein
is thet of the following Officers
of the Industrial Cheniccl Group:=

(1) Mr. R.H, Burns
(2) Mr. H.J. Blythe
(3) Mr. C.J.C. Nosh
(4) Mr, H, Wells

(5) Mr, J.H, Clerke

(b) 1in the case of open chenical tanks
and the like, entry is authorised by
Forenen ond A/Foremen.,

’(c) In the case of routine exomination
of drcincge ducts, monholes and
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(a)

sinilor confined spoces of the
effluent systen, the Leading Hond
of the Duct Excnination Porty is
the cuthorising offlicer,

In the case of ventilating or

other service ducts, including
boiler flues and plant such cs
reccivers, the engincer irmediately
in chorge of the plant shell
designate the authorising officer,
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SECTION 11

CODE OF PRACTICE
FOR_THE_INSTALLATION AND I4.INTEN/NCE
OF PRESSURE GAUGES

The Factories Act 1937, Sections 29, 30
ond 31, gives specific requirenents in respect
of the proper Instollation and mointenance of
pressure gouges, and in order thot our practice
at A,E.R.E, shall conforn not only with the
letter but with the spirit of the Factories Act,
this code of practice has been dravm up and nust
be followed in all appropricte cases,

At AE.RE,, pressure gouges are used in
connection with steen boilers, pressurc vessels,
air recelvers and experimentcl plant of o widely
varying choracter, In addition, there are meny
hundreds of pressurce gouges used in connection
writh reduced pressure supplies fron high pressure
gas cylinders, e.g. oxygen, hycrogen and
nitrogen, .

The code of proctice for installetion and
naintenence of pressure gouges will, of course,
very with the type of service to which the
seuges ore to be subjected, and accordingly
the following procedure will be adopted for
the verious kinds of service,

(1) Steon Boilers

The stecn boilers at AE.R.E. cre insured
with an Engineering Insurcnce Compony, ond it
is their responsibility to see at working
cxoninctions that the gouges are inspected
and tested on a standerd gouge, No other
tests will be carried out by the Estoblishrent

1151



save Insofor that if o gouge 1s noted to be
incccurcte or giving rise to trouble in service,
the notter must be reported to the Group Leader,
who will tcke the necessory steps-to provide o
new gouge pending the repeir of the old one,

2.  Steen Pressure Vessels

411 shell type steem colorifiers cre clso
insured with the Engincerinz Insuronce Company,
and where the pressure within the stecn chest
of the cclorifier is diffcrent fron thot
obtaining in the stean supply line to it, the
reducing valve, safety valve and pressure jouge
is fitted in accordonce with the requirenents
of Section 30 of the Fectories Act., These
fittings are then inspected, and are under the
resuler inspection of the Insurcnce Conpeny, and
the Inspector iIs agein responsible thot ot his
excninations the pressure gouge in each case is
reading correctly.

3. Air Recelvers

Most of the z2ir receivers at AE.R,E. are
also inspected by the Engincering Insurcnce
Conpany who ensurc by meens of regulcr thorough
exeninctions that the vessels ond their fittings
ore neinteined in good order and that the
pressure gcousés ere reading correctly,

L. Lecboratory Pressure Vesscls

Ip addition to the pressure vessels desceribed
cbove, there is o number of stecn jockesed vessels
and special purpdse cheniczcl pressurc vesscls
which for reasons of security, or, beccuse they
noy be rediocctive, cre not exenined by an outside
inspecting body but cre examined at prescribed
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Intervals by the Safety Group. In thesc cases
arrangenents will be made by the Safety Group
for the pressure gauges to be tested 'then
necessary. This will normally be once every
two years, except in the case of corrosive
conditions when the iInterval between inspections
will depend upon cach individual casec.

5. Gas Cylinders

The periodical testing of gas cylinders
1s carried out by firms to whom the cylinders
are sent for filling, but In general, the
fillers do not have anything to do with the
testing of the pressure regulating valves and
pressure gauges.

A register of pressure gauges for use
with gas cylinders Is therefore to be kept
and arrangenents made for the routine testing
of the gauges agcinst a standard gauge once
every year or nore frequently if requested
by the users or the Safety Officer.

6. Labaratory Services

Under this heading are included pipe
lines for compressed air, oxygen, hydrozen
and possibly other zases. Pressure gouges
are fitted in the laboratories to give
ready indicction of the pressure at a
particular point. These are, in the main,
low pressure services at less than 30 P,S.I,
and It is not considered necessary to
register and carry out periodical tests
on the pressure gauges because in alnost
all cases a gauge in one laboratory may be
checked against the gauge In zn adjoining
laboratory,
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Where, however, the operating conditions
of 2 particular installation arc deemed to
woerrant the routine testing of the pressure
gouges the Safety Officer will inform the
Pressure  Gauge Test Department, who will
register and carry out periodical tests at
intervals to be agreed with the users,

7. Pilot Plants and Sinilar "Permanent?
Leboratory Equipnents

It is suzgested that tests should be
taken as required by the users but in any
case tests should be taken at intervals not
excceding two years,

8. Pressure Gauges in Casual Usc

GCauges which arc used in connection
with short tern experimental work should
be tested before issue and retesting will
be carried out as required at the recquest
of the user, ¢

Gauzes returned to store will be re=
tosted befeore being issucd to another
person and the test will be recorded in
the register,

9. . Pressure Pumps and Hydraulic Instzllations

It Is not considered to be nccessary
that periodiccl tests be taken of pressure
zouges used with weser punps or sinilar
equipnent. Testing will however be
carried out at the request-of the Maintenance
Enzineer or the users.
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The Enzineering Services and Operating
Group = Instrunent Section = will be
responsible for the testing and the keeping
cf records of 2ll pressure zouges covercd
by this Code of Practice.

APPENDIZ

(1) It is important that the right type of
pressure gouse is used, due resard being
siven to the corrosive action of zases
or liquids in the system,

(2) An isolating cock or velve should aluoys
be nrovided betwieen the gauge and line
In crder that a faulty gauge can be
rencved without shutting dovm the whole
srsten,

(3) Geuges for oxyzen should be marked
10xygen® and shculd not be tested with
oil,

(4) Geuges foar chlorine should nct be tested
with oil or with weater,
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SECTION 12

SQME NOTES QN THE FACTORITS ACTS

This section gives guidance cbout the safety
resulations which are Included in the Factorics
Acts,

It is taken fron the H,M.35,0. Publication
entitled "A Short Guide to the Factories Acts
1937 and 1948" with ninor onencnents ond an
additional note on the DUTIES OF PERSONS EMPLOYED
has 2lso been included,

1h. Fencing

Svery denzerous part of nechinery, and 211
parts of clectric generctors, notors, rotory
converters, and flywheels cdirectly connected
to then, nust be securecly fenced unless in such
o position or of such construction os to be
os safe to every person cnployed or working on
the prenises as 1f securcly fenced; .and any
part of o stock=bar which projects beyond the
head=stock of o lathe must be securely foenced
unless it is In such ¢ position s to be as
safe to every person as if securcly fenced, L
nzle person over 18 moy, however, cpprocch
unfenced nechinery in notion in certcin
strictly linited contingencies ond subject to
conditions specified in Rezulations,

(Sections 12 to 15),

15. liovinz parts of other prine movers ond

flywheels directly connected to then, and the
head ond teil rece of o weter wheel or water
turbine, nust be securely fenced irrespective
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of their position, (Section 12),

16. ¥izcdvessels, pits, ctc., contcining
scclding, corrosive or poisonous liquids nust,
unless the edge is three feetabove the adjoining
ground or platforn, be securcly fenced to ot
least thot helsht or be securely covered; where
this Is Inprocticable, other preccutions, so

far as practicable, nust be taken, (Secction 18).

17. A4ll fencing iust be of substantisl con=
struction and be nointoined In on efficient stote
(Section 16),

18. F‘urtﬁcr_ requirecients in connections iith
tronsnission nochinery

Devices or applicnces for pronptly cutting
off the pover fron the trensnission mochinery,
rust be provided in every roon or place vhere
work iIs corricd on, Efficient nechonicol
applicnces nust be provided to nove driving
belts to and froa fost ond loose pulleys.

Driving belts must not rest or ride on revolving;
shafts vhen the belt is not in use, (Section 13).

19. HNew licchines

New power=criyen nochines rust not be sold,
let on hire, or used unless certain ports are
effectively zgucrded, (Section 17).

20, Clecning Mochinery

A woncn or young person nust not clecn (z)
2 prine nover or transnission nochinery wvhile
it is In notion or (b) ony part of cny nachine
if there is risk of injury fron any noving part
of that nechine or of any adjocent nochinery,
(Section 20).
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21. ZTIrzining of Young Persons

L young person rmust not work at any
nechine specified by the iinister to be
dengerous unless (i) he hes*been fully
instructed as to the dengers and precautions
and (ii) he has received sufficient training
in the work or is under odequate supervision.
(Section 21),

22, Protection of Eyes

Gogzles or effective screens rmust be
provided In processes specified by the Minister.,
(Section L49), These processes are specified
in The Protection of Eyes Regulations J.R.&0
Mo, 654 2nd include:=

1. Dry grinding of metcls or articles of
netel applied by hand to a revolving
wheel or disc driven by nechanical
povwier,

2. Turning (externzl or interncl) of non~
ferrous metals, or of cast iron, or of
articles of such metals or such iron,
where the work is done dry, other thon
precision turning, where the use of
goccles of 2 sereen would sceriously
interfere with the work, or turning by
neens of hand tools,

3. Welding or cutting of metcls by means
of on electriccl, oxy=ccetylenc or
sinilor process.

L, The following processcs when carried
on by means of hand tools or other port=
able tools:
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(2) Fettling of netel castings involving
the renovel of metal,

(b) Cutting out or cutting off (not
including drilling or punching back)
of cold rivets or bolts fron boilers
or other plent or from ships.

(c) Chipping cnd scaling of boilers or
ship!s pleotes.

(d) Brecking or dressing of stone, concrete
or slcg,.

Quite apert fron the legal aspect of eye
protection, it is obvious that we rust do 211
possible to safeguard our eyes and to this end,
every craftsman on the cstablishrent who is
likely to use grinding wheels or other applicnces
giving rise to possible risk is given a personcl
issue of a pair of cpproved geoggles. If ony
other person is carrying out work where gogsles
should be worn they con be obtained fron the
Forenan or Assistant Forcnan=in=charge who has o
stock for issuc as required,

This personcl issuc of goggles is on
expensive netter ond it is mode s on earnest
of our anxiecty cbout eye Injurics., We do
urge everyone to co-operate to reduce the
nunber of eyc injuries to the nmininun,

23, Hoists or Lifts

Every hoist or 1ift nust be of good nechanical
construction, sound notericl and adequate strength
and be properly maintcined, It rwst be thoroughly
exonined every six nonths by o calpetent person
vihose report rust be entered in or attached to the
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Generzal Register,

Every holstway must be efficiently
protected by a substenticl cnclosure and
lencding sates, with efflcient interlocking
or other devices, The safe working lood
nust be nerked conspicuously on ecch hoist,
Ld2itionel sefezucrds (e.z. interlocking
gates for cages) rmust be provided on hoists
used for carrying persons, vhether with
goods or otherwrise, The requirenents cre
somewhat less stringent in the case of
hoists constructed before the passing of
the /ict, hoists not connccted with mechonical
power, on” continuous hoists,

Every teagle opening or sinilar doorvay
used for hoisting or lowering goods rust be
fenced (except when the hoisting or lovwering
is zoing on ot that opening) and be provided
with o hend=hold on each side of the opening,
(Section 22, Scction 11, 1948),

2, Choins and Ropes and Lifting Tackle
(L1so see peges 6.1-6.2 of this Hondbook)

No choing rope ar 1lifting tackle used
for raising or lowering porsons or goods may
be used unless it is of good constructicng
sound naoterial and adequete strength and free
fron patent defect, cbles of safe working
loads must be posted in the storcs and clse=
where but need not cover any lifting tackle
the safe working load of which is narked on
the tackle itself, Chains, ropes and lifting
tockle in use nust be thoroughly exanined by
2 conpetent person every six nonths and nust
not (excepting fibre ropes and fibre rope
slinzs) be taken into usc for the first

12.5



tine In the factory unless they have been
tested and certified,

Periodic annecling is required ecxzcept in
the case of ropes and rope slings and other
tackle exemnpted by the Chief Inspector.

L. register of all chains, etc, and also the
certif icates of tests, nust be kept,  (Section 23). ‘

25. Crones, cte.

411 parts and working geer (including
anchoring cppliances) of cranes ond other lifting
nachines nust be of good construction, sound
natericls and adequate strength ond nust be
properly naintained, 4 thoroush excninction
of 211 such perts by a canpetent person rust be
nade every fourteen nonths, 4 lifting nochine
rust not be taken into use for the first tine
in the factory unless it has been tested and
certified, L4 register of excninations aond
tests nust be kept. The safe working load or
looads nust be shovm on every 1lifting nachine;
In the case of cranes with a derricking jib on
autonctic Indicator or a Table of safe working
loads nust be attached to the-crone,

Rails and trocks of trovelling cranes and
tronsporters nust be of proper size and con~=
struction, If ony person iIs working near the
wheel=track of cn overhead trovelling crane ‘
steps must be taken to ensure that the crone .
does not cpprooch within 20 feet,  (Section 24).

26, Construction of Floors, etc.

Floors, pcsscges, soangways, steps, stoirs
and ladders nust be soundly constructed and
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oroperly meintained and hendrails nust be
orovided for stairs.  (Section 25).

27. Precoutions ggoinst folls

So for as is reasonably procticoble, there
nust be proviced (1) safe nmeans of access to
every place at which eny person has at ~ny
tine to work, ond (i1) fencing or other necns
for ensuring the sofety of any person who is to
work ot a place fron which he would be liable
to fall nore than ten feet and which coes not
afford secure foothold and, wherc necessiry,
sccure hand=hold,  (Section 26).

28, Precoutions agoinst Gessing

(41so see poges 10,1=10.5 of this Honcbook) .

Specicl preccutions ore loid down for work
in confined spoces where nen ore liable to be
overcone by dengerous fumes. (Section 27,
Section 11 (2) [1948]). '

29. Explosions of Inflamnchle Dust or Ges

(Also see pages 10,1=10.5 of this Hondbook)

Precautions ageinst explosion ore l1laid
dovm for certain processes cnd for yrelding or
soldering on contciners vhich have held any
explosive cr inflormeble substonce, (Section
o8. gection 11 () [1943]).

30, Steon Doilers, Stean Receivers. cte.
Every part of cvery stecl boiler cnd steaon

roceiver rust be of good construction, sounc

noterial, odequote strength ond free fron
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patent cefect, Detolled requirenents are laid
dovn 2s to the valves and other fittings, The
outlet of every stean container nust at 2ll tines
be kept open ond free fron obstruction.

Stean boilers and stean receivers ond their
fittings nust be properly maintoined and nust
be throughly exanined by a conpetent person.
In the case of boilers every fourteen nonths
ondt ofter extensive repeirs, ond In the case of
steon receivers every 26 nonths, 4 report of
cach excninction nust be attached to the
Genercl Register. New or second=hand boilers
must be certified or exanined before being taken
into use. (Sections 29, 30 and 32).

31, Alr Recelvers

Every air recelver and its fittings rust
be of sound construction and properly nainteined,
Detailed requirenents are laid cdovm as to the
fiteings.

Lir recelvers nust be thoroughly clecnec ond
be exenined or tested by o competent person,
cvery 26 months anc o report entered In or attoched
to the General Register, In some cases 2 longer
period is ollowed. (Sections 31 and 22,

32, Notification of iccidents and Danzerous
Qccurrences

Aceidents cousing loss of 1life or disabling
2 worker for nore than three doys fron ecrning
full woges ot the work at which he was enployed
nust be reported forthwith to the District
Inspector and cntered in the General Reglster,
Certoin congerous cccurrences rmst also be
reported whether ciscblenent is caused or not,

12.8




€.3.y the bursting of & revolving vessel, wheel
or grindstone noved by mechenical power, the
collapse or failure of a crane, hoist or other
lifting applionce, or any port thereof (except
the breckage of choln or rope slings), or the
overturning of & crane; ond explosions or
fires In certzain circunstonces, (Sections

.6l and 65),

33, Dutics of Persons Enployed

Section 119 of Factories Acts 1937 and 1948

(1) No persons enployed in a factory or in
any other ploce to which any provisions
of this Act apply shell wilfully inter—
fere with or nisuse any meons, applicnce;
convenience or other thing provicded in
pursucnce of this Act for sccuring the
health, sofety or welfore of the persons
enployed In the factory or place, ond
where any neons or appliance for securing
health or safety Is provided for the
use of any such person under this fct,
he shnll use the mecns or applionce,

(2) No person employed in a factory or in
cny other plece to which eny provisions
of this Act apply shell wilfully ond
without reasoncble couse o cnything
likely to endenger hinself or others,

In addition to Section 119, there are sone
50 code‘s of regulations published As Stotutory
Rules ond Orders which set out scfety require-
rents for perticular processes ond 2lso include
Cuties of employees so far os they concern, for
cxonple, the use of protective equipment and
clothing provided; no snoking and no noked
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lights in arecs where the fire or explosion
risk renders this necessary; access to certaln
arcas not 2llowed except to cuthorised persons
e.5. Switchboards heving bere clectrical con=
ductors ctc,

Lny person in doubt about any particular
aspect or scfety precaution necessary should
see his Supervisory Officer who will, If nccessary,
get into touch with the Safety Officer to ensure ‘
thot 2 sofe systen of work Is establisheds

12,10



*830Npoad UOTSST UFTA

po3BTOOSSE S3SNP PUB 9PTX0
umtuex ‘eTTTAIod S8 UOMS '596Mp 9AT40® pUB SNOUOSTO =+HOA HILVLIOS

WIITIE Vh/g/d HIIM TALLIL SV FOVd TINE NOIMOd - L*ON NOIIVHISATII




~v— p—w .

*O38 S3SNp jUsWeO IO TBOO S® Yons 4

ATuo s3snp SOUBSTNN - {04 HIAVLIINS
*SHOLVYIISHY ISNA ANMMAL QNY AT VI - 2°ON NOIIVMISONTIT




*sjuted J9Yjo pue
osOoTNTTeO Jo Butfeads ayjz Y3Tm pejeloosse seumy pue sanodep -:¥0d TIIVLIINS

SHOLVYIASTY AVHdS INIVd - ¢°ON NOILVYISATII

€



*pa33TJ ST LI38TUED sgetadoadde
oys Bul praoad sanodea puUE soumg ‘gosed Jo A3o9TIBA 9PTM ~-:H0J TId7L1NS
SYOIVHIASTY (EdXAL WIISINYO) SYD - %°ON NOIIVEISNTII

T\

9.



*DOATOAUT ST UeBAx0 Jo ¥ou[ I0 ‘sed Jo UOTjeIFUSOUOCD YITY LTTensnum
ue oJoUm JO *030 SyUw) ‘seowds pescTOUS UT SB yOms ‘posn 9q JOUUED JIO vatdsad
Jo adf] 93STUBD SU} oSl WIoM anossd Jo Jieded fouolioutd -:yOd HTHVLIINS

SNIYYYddY ONIHIYAME (NHOAXO0) QENIYINOD JIXS - G'ON NOILYISATII




*godfy xeyjo
1T® 03 @ouexsjoad utr pesn’ oq pPTNOYS
*a1qerTeA® ST ATddns are pesseadmoo ®

oIoUM SUOTITPUOO TV :¥OJ @ILVLINS
SAIVIVAIY ONITHLVIEE ¥IV QISSTUANOO - 9°ON NOILVELSATIL

&H &

& 4 )




ILLUSTRATION NO. 7 WARWELL AIR HOOD
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ILLUSTRATION NO. 8 HARMELL AIR HOOD






