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| National Service.

To the Right Honourable TAIN MACLEOD, M.P., Minister of Labour and

1 have the honour to present the Annual Report on the work of the Factory
pepartment for the year 1955.

The ever-increasing industrial activity had its effect in various ‘ways on the

work of the Inspectorate i since 1954, the factory lation incred by
25 per cent, the number of factorics With power by -4 per cent, and the
aumber of accidents in factories (though not the accident rate) by 12 per cent.

accident tate in factories has, with the exception of a slight increase in
.ar since the war, including the year under TEview,

, decrea:
and in 1955 the rate was the lowest yet

One indication of the increasing industrial activity during the year was the

i ber of orders and penniasiom in force under the Employ-
men! m ersons Act, 1936, the Defence neral)
Regulations, 1939, and the Factories (Evening Employment) Order, 1950,
allowing hours oy n% ns outside Of in
excess of those permitted the Factories Acl, 1937. There was also a certain
amount of iliegal employment. aotably of children of compulsory school 8ge
during the holidays.

Two codes of Regulations came into force during the year. The Employ-
ment of Young Persons (Glass Containers) Regulations. 1955, ca
0! “n March., These R ulations enable young
over to be employed on shifts between midnight and am. in consecutive

in factories in which glass containers are manufactured by automatic or

on

was the Indiarubber Regulations, ibit the use
pisulphide in the cold-cure process of vulcanising 10 th ;;-ooﬁnl cloth with
rubber. This code and the Indi ons

Chapter 19 of this Report.

The outstanding event of the year was the inception. on the advice of the
Industrial Health Advisory itte view
ditions affecting health in all factories in & $iN
for the purpose. and the si

~ Work on these tWo surveys 1S still in
to press: it js therefore only possible
co-operation received
interest in industrial health that prevails throughout the country. In view
this 1 have comment ] :
aspect of jndustrial health, namely actory medical and nursing
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While there is no spectacular item to re

in the field of safety, methods
of guarding are being steadily improved to a

which augurs well for a

substantial reduction in machinery accidents if the improved methods can be
sufficiently widely applied. . DESIGN
Mechanization and automatic control of fact r of all kinds is ! p Wher
becoming more and more widespread, but the cumulative effect on production “'El:‘“
and on working conditions of a number of such changes in relatively small Repo
items is probably much greater than that of the more obviously impressive ! 1?1{5’“’"
examples of full automation in the larger plants. Whatever the plant or the | P f‘l
degree of automatic control, it is always important to ensure that control g;“&"
mechanisms have the characteristics necessary for safety, and this can best .
be done in the initial stages of design. The Factory Department is willing proper
to give advice in this as in other ficlds. extent
A special study has been made of the accidents occurring during the year As i
at abrasive wh andtherunluwmuseduthchgshofad:aﬂwded %833
Special Regulations which has since been issued as a statutory draft in “h
accordance with the procedure laid down. I:a:tc;
I have reported at some Jength on the Iron and Steel Foundries Regulations, which
1953, the report reviewing the progress made since the Regulations came into cover
force. It is evident that a great deal of work has been done by all concerned “yn .
i to achieve the considerable progress which is reported from all parts of the alumi
country. ?l‘ﬂ-_‘
During the year, a w% extensive mme of reorganization and "{8 s
redecoration at the Safety, Health and elfare Museum was completed and, a ‘";'u
at a ceremony attended by the Minister and many representatives from | asp
industry, Brofessiom\l bodies and Government Departments, the Museum was In
renamed +* The Industrial Health and Safety Centre ™. solid
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INDUSTRIAL DEVELOPMENTS

DESIGN OF FACTORY PREMISES

Where s is available, as in trading estates and in the new towns,

design of factory premises nues on lines mentioned in last year’s

Report. The new factories are generally single-storey buildings constructed

to give both the maximum headroom and large floor arcas unobstructed by

pillars or columns. Unless the fire risk is negligible, iderati

prevention arise in this kind of design. In some areas, notably the Oounhg
: e By % o

stanchions are made of two channels welded
which presents a necater line and reduces the amount of
cover them in comparison with tha i

w1 ™ gection. The walls of the main W
aluminium panelling, while those of certain smaller rooms are of brick ; large
areas of patent glazing ensure good natural h%twmd additi

ing is provided by monitor-type roof lights. roof is

ith t
aluminium_panels, insulated on the outside with fibre-board Mﬁiﬂt‘h :

asphalt. The flooring is of strip wood on joists and concrete.

In contrast to the prevailing light structures, some new factories were
solidly built of concrete bricks and tiles ; the exterior of one food factory
was made more cheerful by the plentiful use of coloured tiles. Instances
were also reported of the replacement of some buildings constructed of

light sheeting, which had not been insulated against heat loss, by brick
construction. :
In congested urban areas. progress was made during the year in the erection
of modern flatted buildings in which to rehouse small firms occu ing
and unsuitable premises. One such building in the London area 18 i

as follows. The four-storey building is of fireproof construction throughout.
Each floor has a central dividing

with wood-block floors laid on concrete.

wall with large sliding fireproof door, s0 that the floor can
rate factories if desired. An inside central staircase

uch':P;c of the building and there arc two outside staircases, one at each
end of the building. Two clectric lifts, again one at each end of the building.
serve all floors. Provision is made for the storage of inflammable materials
on the roof. At each end of each floor sufficient sanitary and washing
accommodation has been_provided for the maximum number of s who

can legally be emIloyod in accordance with the section of the Act framed to
prevent OVercrow i séd

in this case 150 on each half-fioor. Excellent window-
area has been provid and the building is centrally heated.

Some Inspectors consider that self-contained provision as ducnbad above
is preferable to shared facilities, because the of i

facilities, etc. ngements,
goodwill on the part of everyone concerned if it is to be Instances

are, however, quoted in which communal facilities, including canteens, are
being used in 3 manner satisfactory 10
11

=t
requires very strict arrangements for mamtenancel and m

e i i b A~
o e A
e
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The Midland Regional Board for Industry have d ing the year interested
themselves in factory design. They realized that the ency of recent years
to build single-storey factorics was fast pmdnciul:ﬁ';n the Midlands a state of !
affairs where there would be no room for fi industrial development,
This was being intensified by the big of slum-factory clearance
scheduled for the next few years. The were anxious 1o learn something
of the relative constructional and operating costs of single-storcy as com-
ared with multi-storey factorics and were surprised to find that there was
little information available. Accordingly, they have s nsored some research
into the relative costs and merits of various types of factory premises. The
research will be concerned with the methods and costs of construction, and
the effect of the different types of factories on production. The nccessary
finance is being subscribed by various firms and %rofessional organizations,
and the research work is to be carried oulﬂ the Building Research Station
of the Department of Scientific and Industrial Research over a period of two
mrs. It 1s hoped that some standardization of a few definite types of factory |

dings will result, for which there will be adequate data as to building |
materials, heating, lighting, ventilation, welfare facilities and, not least

important, costs.

METHODS OF PRODUCTION

During the year, throughout the whole country and in factories of all sizes
and types, there were many examples of improvements in methods of pro-
duction, of increasing mechanization and of varying degrees of automation,
all of which were designed to increase output. .

Apart from large-scale alterations of plant and changes in methods, an
example may-be given of the kind of J;velopment that-is going on. The
manipulation and processing of sheepskin in a factory employing less than
twer:‘tr persons is not the kind of undertaking that scems at. first sight to
afford much scope for mechanization. Yet, in this small works, a travelling
dryira; oven, served by conveyors and oil-fired, has been iutroduced to dry
the fleece, which had hitherto been laboriously spread by hand over the
open hearth of a hand-stoked, coke-fired drying oven. There is nothing new
in the use of travelling ovens and this minor development, although it
eliminated a good deal of unpleasant toil in the small works, would not be
worthy of mention were it not that in any District, in any of the last few
rs, the effect of this small development could casily be matched by a
undred small developments of a similar kind in every type of factory. The
cumulative effect of all these small moves in mechanization has been to bring
about a transformation in the industrial scene, and it is a transformation that
is still in progress. .

The layout of new Elant has greatly improved, and it is generally realized
that wide gangways, which permit the use of internal mechanized transport, are
a great help to production. The greater output of modern plant reduces the
number of individual machines required and offsets the floorspace taken up
by the provision of the wide gangways. An Inspector describes “ flow units ”
in the manufacture of collapsible tubes, whereby metallic slugs, from which
the tubes are formed, arc fed into the presses and so to the screwing.
enamelling and printing machincs and stoving ovens without being touched
by the operator, who merely has to remove them on completion. To assist
flow and the transportation of work and materials, the units have been laid
out with presses at the extreme ends of the building, so that the work flows
in towards the centre. Packed work is placed on lfnllcts. situated on either
side of the central gangway, for transport by fork-lift trucks. This layout and

12
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felt that, until the nmsary training for such men has been greatly extended
wdimpmved.sutomaﬁnnonamyhrpmuﬁllnmbeposﬁble.

Meantime, the increase in mechanization throughout industry generally is
eliminating much heavy manual and dirty work formerly undertaken in
factories, but, as will be seen in later sections of this Report, firms require to
guard |?amn any new risks to health and safety which may be introduced,
Several Inspectors stressed that new methods of production bring new hazards
in more complicated form. Chemical, electrical and engineering hazards may
be found together in one plant ; the old, clear borderlines between different |
trades tend to disappear. Sometimes methods of production have to be
redesigned to meet the requirements of the Factorics Acts.

A

ELecTricAL DEVELOPMENTS

Although nuclear sources of energy for industrial power supply are a major
dmIoPment of the present day, new ways of thinking about instrumentation,
controi, and the handling of information as well as of materials are, together
with changes in economic factors, likely to produce changes more drastic than
even the development of nuclear power stations. Direct applications of
nuclear physics are already numerous, and it may also be expected that as
these various techniques develop they will entirely change the face of industry.
In the meantime, it is of interest to record some of the less s cular but
very important electrical and electronic developments now ta ing place, in
particular in the heavier industries, which naturally lend themselves rather
more slowly to such development than the light industries.

It is possible that we are secing the beginning of a major revolution in the
* ‘manufacture of stecl. In 1953; a very important report was produced by the
Battelle Memorial Institute, Ohio, U.S.A., on * Comparative Economics of
Open-hearth and Electric (arc) Furnaces for Production of Low-carbon
Steel ™, that is, for ordinary good quality mild steel. This report, which has
been closely studied in England, shows that, because large arc furnaces of,
say, 100-ton capacity can be installec for very greatly reduced capital cost
compared with open-hearth furnaces, they may be more economical, in spite
of the greater cost of heat supplied electrically compared with that obtained
from solid or gaseous fuel. There arc also advantages in casier handling,
quicker charging and shorter periods for relining : there is also the possibility
of using controlled atmospheres and thercfore of obtaining more accurately
controlled production. The first step in England was the installation of a
60-ton furnace near Sheffield, and further installations are planned for both
England and Scotland. Apart from its economic and technical aspects, this
development has important welfare applications. It is a step forward in that
it removes much of the dirt and heavy manual labour from steel making ; it
also represents an important advance in smoke abatement.

Electrically-heated soaking pits with controlled atmospheres (with most of
the energy taken at “off-peak " periods to obtain specially advantageous
tarifis) have also been suggested. Another innovation arising from the
development of the mercury-arc frequency converter, first in America and now
in England, has already made high-frequency billet heating probable and.
when the teething troubles have been overcome, even high-frequency incot
heating may be possible. Electrical smelting of iron ore in place of blast
furnaces is being developed abroad.

There is nothing fundamentally new in these developments, but electrical
equipment has now increased in size and reliability to a point where it can !
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beside him. As soon as he has finished one job it is removed to a test “ bay "
bywnveyor.mduhcplammnewjobinhiswindingjig.l;ignalis'.
automatically transmitted to a central control station (which can be compared
with that at an electrically-operated railway signal cabin at a marshalling
yard) and the preparation of an appropriate new job is commenced. The
delivery of the material is by a sequence of conveyors and is entirely auto-
matic, so that material comes to rest opposite the winding station and has
only to be slid off the final conveyor. Practically all manual lifting of heavy
material is eliminated. The control of the system is based on a combination
of electronic and automatic telephone technigues.

The use of standard automatic telephone equipment for the control of rail-
way shunting and signalling and for centralized control of dpow systems is
now well established and is being extended to the gas industry. Industrial
concerns, such as oil refineries and steelworks, are also interested. The use
of this equipment has great advantages but also introduces matters which
require special consideration, such as the inadvertent starting or stopping of

\ machinery owing to faults in the remote control equipment or to failure of
' ihe channel of communication. General recommendations for the safe Lo
{ operation of such a control system can be outlined.

When these developments become effective, they will tend (o increase safety
in the heavier industries. Accidents from handling heavy materials should be
reduced, as well as mechanical accidents arising from workers’ own mistakes
or carelessness, but, on the other hand, there is always the risk that control
and supervisory equipment may not function correctly, and it may be
necessary, in the interests of safety, for a great deal more thought te be-given
to electrical circuitry and automatic programming. i

Some .E!eérrfc_'af Aspects of 'Au'fomar.r'on

The- word * automation ” means mechanization in industry and manu-
facture, and does not indicate the method by which the resuit is obtained.
Basically, manufacture is a mechanical process performed by mechanicul
plant, but automatic operation may involve different kinds of systems, such
as pneumatic, hydraulic, electrical and electronic. These systems may be used
scparately, or may be mixed when convenient, but, taking the overail picture,
there is no doubt that the elcctrical and electronic systems will play a very
great part, if not a major part, in automatic working. It is interesting, there-
fore, to consider the effect on clectrical safety of the great increase in this
kind of apparatus which is already taking place, and will do so cumulatively
in the future, ’

A number of processes quite different in principle, and using quite different
types of electrical apparatus, are commonly referred to under the heading

automation ”, and for our present purpose it will accordingly be convenient
to distinguish between them.

(1) Manufacturing processes involving automatic transfer and handling of
parts, and automatic operations such as pressing, drilling, milling, machining,
etc., combined in some cases with automatic assembly in the production line,
represent perhaps the most obvious form of automation, This form is being
rapidly developed in such industrics as the motor car industry and is well
known. The latest plant which is being laid down in the industry incorporates
automation to a very considerable extent.

In the main, this sort of work does not involve new electrical principles ;
rather, it applies known forms of automatic contactor-operated electrical

16
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. : i
atest“bay" | control » much larger scale than hitherto. Such gear may be obtained |
’.llizn?lyis anmm?wwofw ction machines, instead of being & ied 10
becompared ¢+ separate machines in different parts of the factory. Electrically, the whole
marshalling plant is complicated by virtue of the great multi mmmm and com-
renced. The ponents. Generally, it can be said that plant of this ption can without
‘ntirely auto- | difficulty be made safc from the point of view of the opemou' mmnﬂli
ion and has because few operators are ne and because they moved'h 4 rom
ing of heavy points of possible physical injury and are posted at g: -button €on
.combination stations. e electrical apparatus has, however, 10 maintai
serviced, and hastily made to work again after stOppages due to faults or
!iuuol ; failures. At this the safety prospect is less favourable ; not only must
of exil- plant be designed and constructed in full compliance with the Electricity
oy o plant, b . making use of those safcty methods IO to be most effective,
g pion but also the necessary training schemes must be planned and initiated to make
gy certain that electricians and servicemen pOSSEss the requisite skill to keep the
F::’;p;:'ﬂ; plant in good order and to ensure their own safety while 50 doing.
to failure of I Development in the field of automatically controlled machine tools is
‘or the safe im(g“ at th:'::resem time and the results bid to be far-reaching. Machining ,
operations ma ¢d from a man- e;mtu‘:‘e:lnmadvanua
crease stems, the information from a drawing may con i :prmpm
Is slmu'?.g1r c:,i digital form and fed into a computer W controls a machine tool to turn,
‘wn mistak cut or shape the finished product within the required tolerances. Electrically.
tllatm co:u-e: such machines may be complex, and if they are to tended by an operator
it ma .f.,’c at any time during working, adequate safety features must be m@w.
tto be ém For example, a rotary variable-speed machine may need to be inher tly
incapable of overspeeding, in order to prevent consequent danger 10 life or

limbp;ai! not, then efficient checks must be provided by safety switches, etc.,
{o prevent dangerous excess speed. _
and manu- (3) Automatic electrical or electronic controls of continuous manufactur--

i i i ocesses, €.g-» Oil refining and chemical engineering in which liquids,
o Wl ing ProCESSer, eted solids e pandled in bulk, are already well-established.

: ; n
:m e Ths:st:clgnms of these controls are being rapidly further advanced. They
-‘mem;e o are highly ingenious instrumentally and mathematically and enable processes
:raﬁ pict“:fg to be carried out with a precision and on a scale hardly vis a few
play a very years ago. T
sting, “’CT?' Here the question of electrical safety is in terms quite different from those
ease in this of the last two above-mentioned items. In brief, it may be said that, tech-
:umulativel ically, the means for ensuring safety are available, for they are inherent in
: the rel o addition, electr warning signals
the reliability of the e w& dition, rodp;.?srt'eutlo al‘;:ms. v "g.ng -
ite di ippi ut ,asa -
ﬁ @iflesent ?i'o:."‘;’.ﬂ;'be’"f.ed ;:oroﬁde an indepﬂlzgﬂ'll overall checE. on the safety of
: Snoding the automatic control. The general desi of automatic controllers and
¢ convenicnt instrumentation is such that there is no &Eﬁ Ity in arranging for monitoring
at a central point where the plant is under the supervision of the operating
handling of personnel. is gives to the operators & knowledge of what 1s going on as
- machining, well as an ability 10 trol the plant to an extent which was not possible
frf*?ﬂbleilne. with old methods, in itsel{ a he Fiderable step towards overall safety.
pope : i i of automatic
i lectronic computers, in addition to their use as part of @
imr::c“; oog?ro{i $tems. are now being used 10 extend our basic scientific know-
ledge in many industrial applications, such as fluid flow, heat transfer,
— clectrical transients, €iC., and to solve problems In these fields. This,
SN indirectly, has a bearing on the im ¢ of industrial safety. A case ™
*d electrical point is the stability of large interconnected electricity supply power systems .
17
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" which can now be studied far more'precise!g than hitherto, and greater

knowledge of system conditions is considerable progress to be mage amot
'mthedm;ndprmaivemr.ummhummple.bynudiuw operi
out by means of computers, the design of extra-high-voltage transformers j5 trolle
beingaltuedtomakcﬂwmnferapinstthedmdhigh-vdugesm easi¢
Both digital computers (which work with numbers) and analogue computers the ¢
(which work with instrument readings) are available and are being employed fire

of the above categories, electronic equipment may form of the a tus Tl

employed in a given application, :::Id ?l must be momd‘;adn that mu p:{raun instt

carlier electronic equipment, and even some of that produced today, is built resp

more to the standard of apparatus for entertainment purposes such as radio, supt

than to suit the arduous conditions met in factory premises. Insufficient N
attention has been given to protection from dust, fumes, moisture and dirt,

as met in factories, and components have not been liberally-enough rated. :‘::

The failures consequent on such competitive forms of censtruction have plar

clai

flex

am

/

tended to prejudice the factory manager against electronic equipment in
E::wral. but various factors are now tending to restore confidence in what

already become an indispensable part of industrial equipment. A number
of the more progressive makers have tackled the problem and have produced :
electfonic apparatus of first-class design and construction, adapted to factory !

conditions, and thoroughly reliable. Again, the trend in design is leading dev
towards the component with no moving parts and with nothing to age or to
deteriorate, e.g., the transistor is tending to replace the vacuum tube. Also, 1
dcvr.l?mmu in magnetic materials are resulting in such devices as magnetic be
amplifiers, which are permanent structures not subject to wear ; these, though jee
not actually electronic, are built into electronic equipment where appropriate. ool |
Electricity Supply | I -
The installation of new generating plant continued on a large scale during ca
the year, there being an increase of 1,922 MW in total installed capacity, ad

equivalent to 9-3 per cent of the total capacity at the end of 1954. These
figures include plant in Scotland, as well as of the Central Electricity
Authority. Total units gencrated were 80,151 millions, an increase of about th
10 per cent over the output in 1954, Generating capacity kept pace with
demand for supply during the year ; there was no load-spreading, and load-
reduction by disconnection of supply occurred on one occasion only. Despite
the very large amount of new t being installed, it was still necessary
to retain in commission many of the obsolescent generating sets.

During the year, several uatiomusedncworunumalmctbodxo{m,g
generation. The first generating station to use steam raised by oil-firing came %
into partial operation during the year, and constructional work n@;‘j
advancedutageontheﬁrstmtiondui;nedtousethehntderivedtrom-r.
nuclear reaction. The latter station will be of somewhat experimental nature, - |

o =gy

e M s ey B

The electrical generating 0‘!:ulmn and auxiliaries of the new atomic energy
stations are expected to be of conventional ty for the present, and, so far as

s0

these items are concerned, will raise no in safety ‘which have not -

been already encountered in coal-fired stations. The absence of the large
18
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tinue as the main fuel supply for many to come, &
runhuadvmhavebeenmdenﬁththu of firing. Newer
plant i tes the cyclone principle, for which many adva.tages are

incorpora

claimed, including higher efficiency, greater evaporative capacity, greater
flexibility, the use of low-grade fuels and a considerable reduction in the
amount of fly ash passing through the boiler.

As “regards boilerhouse design, the semi-outdoor pattern,  recently
developed, has proved extremely satisfactory.

In the design of electrical gm:raiiag plant, the salient features seem to
be the rapid increase in the use of hydrogen-cooled machines, and the pro-
j large generating units of up to 200 MW output. Although hydrogen

the make-up cylinders in the event ofa
casing. Since the loss may alréady be associated with explosion or fire, the

adoption of means of limiting the damage as far as possible may be desirable.

Progress-has been made in centralized controls for power station plant, s0
that in the new larger stations there is complete control from one position.

Attention has previously been drawn to unsatisfactory design and arrange-
ment of some switchgear and control panels for station auxiliaries, and
Tnspectors continued to find causes for complaint in this respect. Criticism
has also been directed against auxiliary switchgear of the * quart in a pint
pot " type, where the main factors in design appear to be the saving in space,
2nd possibly in cost. While reduction in size switchgear panels is desirable
in itself, it may often be gained at the expense of facilities for easy and
efficient maintenance.
A further point of interest is the continued occurrence of accidents in
« jsolated " switchboards or cubicles due to electricians, or semi-skilled men,
coming into contact with live conductors. This subject is as old as the
industry, but it is again necessary to emphasize that ed “isolated ”
switchboards or cubicles should in fact permit no access 0 live conductors
in the ordinary course of work. Guards over incoming live conductors should
cither be an integral part of the structure or, if removable, should be clearly
marked to indicate that they conceal conductors which may be live even
when the isolating switch is open. The point is important, as the pOlcmial
ilable at station auxiliary switchboards is very high, and

fault encrgy avai
risk of severe or fatal burns exists, even if there is no contact of the person

with the conductor.
19
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mmwmmmdmmmmw'
were completed during the year. L ; ,

As a result of increase in generating ca city, it was necessary to reply :
many of the original 132,000-volt oil cgnrcmpt?bmkm by air-blast gear, whﬂc:
nnnmberofothmhav:beenmodmimdandlhcirbmkin capacity
hamlnommahmmctorwuimnodtomducethugm-dmm
KVAloaﬂgmwithinlheupacityo!theexisﬁnggear. e

An extensive programme of site-testing of 132,000-volt circuit-breaker
bushings was carried into effect, and this resulted in the replacement of
approximately 5 per cent of the bushings.

In an effort to standardize switch » n agreement was reached between
the Central Electricity Authority and the manufacturers on a specification for
6:6-kV. and 11-kV. ‘gear, and it is expected that this will be extended 1o
415-V. and 33-kV. gear in 1956.

One large firm of switchgear manufacturers has decided to lprwid(: power
operation, as distinct from hand closure, on all 6:6-kV. and 11-kV. circuit.
breakers above 150 MVA rating, and on all circuit-breakers above 11-kV.
This has been emphasized as desirable by this Department for a long time
and is welcomed as a very definite step forward in design,

A great deal of work was undertakei during the year by the Arca Boards,
and many schemes were completed for the replacement of obsolete equip-
ment, for system reinforcement and extensions to high-voltage and medium-

- It will readily be appreciated thit work of this type necessitates a large
number of switching operations and the isolation and carthing of high-
voltage equipment. Particular care is called for in the handling of networks
temporarily :‘peming under abnormal conditions. Under these conditions,
when parts of the distribution system are made dead to enable work to be
urriocr:;ut. extreme caution is required, both during switching operations
and also in the issue of permit-to-work cards, to ensure that a full assessment
of the situation has been made. ;

Considerable attention was given to the ormance of existing protective
gcar. and as a result, the percentage of faults correctly cleared was increased
y 6 per cent. Notwithstandiqg this highly satisfactory overall attainment,

year. A short-circuit on an auxiliary motor control panel, equivalent to a
400-volt l::us!;ar fault, was sustained for about c'ir_};: minute, causing serious
damage but fortunatcly no injury to personnel. The protective gear settings
were too high and had been Sen to permit two sets of auxiliaries to
operate from one auxiliary transformer. Also, the protection was operated
from the high-voltage side of the transformer, thus further tending to coarsen
the effective setting in relation to medium-voltage faults. The Regulations
require that all parts of all circuits should be effectively protected against
excess current, and to ensure this it may at times be necessary to provide
protection between transformers and medium-voltage busbars.

The greatest single cause of electrical accidents on supply systems is still
!hcconduct.orm!hﬂmimdud,dwmkwhichinvolmthehamnn;ot

20
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b f,uuuood.butm ill occur work is not carried out in s
"t0 replace &thulﬁ!hibﬁl::;f“lhﬁngm; hmmﬂmmwmm :
gear, while  showed that the OBty hing. often before the issue of the permit-to-work ,
oo A ::rd Thesl'alcst recommended fc'mn of permit-to-work card attempts 10 cover i
" this work effectively, but in the end, safety d“'. Mmm“dh t
i paying the closest attention to the proper €0 uct :
dit-breaker , what is potentially a most dangerous situation. e L ‘_‘
<ement of i R ductors, beli to be dead, b
potential indicator on conductors, b z _
: | mm;ti:mdetoapplymnh connection, is regarded b’l:ahne P‘P";t |
d between | ment as a most important step in renderin appnratusmlufc l_'orm dhn&m o r
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ide power s IN INDUSTRY ¢
/. circuit- JoNISING RADIATION. " 1
Je ll-k{}_ In reviewing radiological fi_cvdopmenu in 1955, the d.ud impression gained L
long time is that, apart from the exciting prospects of bringing ¢ tomncﬁ mummamm i
htomioninthenelrfuture.themuo{mmsml ons ead, though
now well established. The pace of development has m"“"-"m'ﬁ, G
- ymoatm new applications continue to be found and exploied, ThE PR HELoy g
te equip- increasing numbers of firms to use radioisotopes for existing e tion
- medium- purposes such as gamma radiography, thickness-gauging, static elimination, |
o‘;::lc:ﬁ and tracer work. 6 * i Adid :
Swil'be | | The sy growh in the sapply of RGSORES 1 i rdoopes
| | :’g industg; from the Atol;lic Energy Authority's uub]luuhnﬁu at Harweil;
3 a large " and Amersham, the only internal sources of supply available purchasers
of high- this country. :
Imetworks ';
m;lmma TABLE 1 - |
7k to 0i cluding matural radioelements) from i !
: Deliveries to Industry (U.K.) of Radioisotopes (ex .55 (including deliveries from
Scesment the Atomic Encrsy E‘ﬁdﬂm‘“’“?&“&"i”‘m“ o e 1950) Ll
“Total L
. 1047 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 1955 | Tewad ; ¥
rotective s
ncreased 50 5292 Bt
ainment, — 19 88 437 558 650 910 | 1,180 | 1.4 |
iring ihe 4 " {
ant to a . i of radioisotopes 10 /
i i r, the annual deliveries 1
. serious | mczznn::n::“w by y?whilc in the last few years the percentage for :
\aries o industrial use has been growing steadily. it Tt 11
yperated These Tadioi are used in approximately 300 factorics. . ir
g about 35?:&?%05: using radioactive luminous compound and o wbleg i
 ulations | to the Luminising Regulations, and a further 200 !aaor:“oa‘rle‘ phmy o .; ]
mlps: '\ make use k:r X-rays b:o:nndiowaphy. ﬂ%ﬂ u::l ‘:imber of industrial 1 |
ey 200 g Code of Regulations, -'
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the fog-marking of nylon, acetate rayon, etc., when standing overnight in
'l‘ln.llium 204 bda-emitm foils fitted in lab precision

whose functioning depends upon a amount of the very long-lived radium
element in a safe foil-form. It would clearly be impracticable for the-
Inspectorate to visit every factory using such instruments or devices .
incorporating small quantities of radioelements and to monitor the installa- -
tiofs. The policy here is to make the most careful assessment, in collabora-
tion with the makers, of the radiological safety of such instruments and -
devices at the E'ototy and design stages so that they may subsequently be .

= marketed and installed in factories without, in normal cases, the need for any
individual monitorinﬁ. It is a pleasure to record that the Department has
received the most wholchearted collaboration from the makers ; in fact, the-
initiative has almost invariably come from the makers themselves.

X-ray rooms and installations instalied and monitored in 1955 were found | -
to be, with one exception, well up to the high standards set in the Depart- : ‘

-
&
e
g
4
&
{
:
2
:
- EE M ﬁssﬂ%ﬁﬂﬁ'u%ﬁri%%g!

ment’s advisory publications, and in the exceptional case, plans for remedying
the defects noted have since been submitted to the Department.

In my Report for 1953, reference was made to the construction in this
‘country of the first 1 million volt X-ray installation in an open pit some
20 ft. below factory floor level. The Department had been consulted about
the protection and safety features of this installation, which was completed
during the yecar under review and carefully monitored l:g representatives of
the Factory Department and the Radiological Protection The under-
lying principle of pit-working is that the unattenuated beam shall never escape
from the confines of the pit and its surrounding walls. Under these circum-
stances, the protection problem is greatly reduced, the only radiation which
has to be considered being leakage radiation from the X-ray equipment and
scattered radiation from the useful beam. Any escaping radiation 1s confined "<
by the walls of the pit to the upward direcﬁon:thesho%vﬂom'mmmdim-_.._
the pit is therefore subjected only to secondary scatter. Workers occupying . ..
clevated sites, e.g., cranc drivers, can however be exposed in some positions .-
to the primary scatter and to leakage radiation, according to the conditions 'g'

il

A

of tube use. (If the useful beam werz to escape from the pit, the shop floer
would be subjected to primary scatter and overhead workers might be sub- - -
jected to the useful beam itself. Dose-rates would then be very much greater
and restrictions on the use of neighbouring space would need to be much more
stringent.) The million volt X-ray tube is capable of producing two useful

2

-
I —_
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Jevices Fist year, W“x;?h:': N eater availability of the “"‘"";T,dm fewer than
% o s (33 year half-life) has ca i from the hitherto-popular
abora- radioisotopes been expected, to change OVET T o ergy, but a com-
2ty be mfl"']:mh?;ze which has comparable gamma ray €mi
i e {;“’;,ﬁ,,d, “hort half-lifc of 74 days. e
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is that accidental breakage of the envelope may cause cuts or wounds

- o2 International Labour Office and the International Commission on Radio-

v logical Protection, which ar¢ actively considering the best way to secure world-

. wide agreement on the labelling of containers of radioactive materials and
on the adoption of a distinctive warning symbol.

The Department was consulted on the design of a small laboratory to handle
radioactive piston rings in connection with lubricating oil researches and
enginc wear experiments. After the advice of the Depar t was sought in
each case, the following other uses were made of radioisotopes: Sodium 24
was used in the determination of optimum efficiency conditions in the mixing
of trace elements with animal foodstuffs, and in studying the rate of through.
put in a cement production ball-mill. Manganese 56 was used in experiments
on mixing-efficiency determinations in the manufacture of animal foodstufis.
Lanthanum 140 and Sulphur 35 were used for determination of slag mass in
electric arc furnaces and Zirconium 95 was used for tracing the origin of
honeycomb slag and in investigations of the iron ore sinter process. Copper 64
was also used for mixing efficiency tests. .

|
|
|
1' The use of radioactive foils, prepared by the Radiochemical Centre, con-
_taining a wide variety of radioclements, chiefly beta-emitters, continued to
' gain in favour, particularly in the manufacture of industrial thickness-gauges
and static eliminators. There are also other uses for these foils, for instance, |
I in a particular type of firc and smoke detector and in certain cold cathode
I
)
|

e

35

§28E,

—
2

I

888838

valves. These foils contain the radioactive material in solid solution in a
noble metal of very high melting point, usually silver or gold, rolled out
between two thin foils of pure si or gold. In this form, radioactive
materials are completely scaled and cannot be dispersed (either by accident
as the result of fire, or gradually as a result of the normal operation of .the
process), though the user must protect devices incorporating such foils from
rough and unnecessary handling and from the action of abrasive or corrosive
materials.

The year was notable for three events. The first was the publication in
May of the revised “ Recommendations of the International Commission on
Radiological Protection ”,* a document of 92 pages giving, for the whole
range of ionising radiations, the basic protection data at present availablc.
In addition, the document sets out permissible body burdens and permissible
air and water concentrations for a large number of radioisotopes now
encountered in occupational exposure. Its standards, representing the work
of groups of international experts over a period of years, are those to which
the Factory Department adheres in its day-to-day protection work and will

: : form the basis of any future regulations which may be promulgated for the !
'+ 8 industrial use of ionising radiations. It is clear that sufficient practical H
B information and guidance is now available on standards of exposure to :
N ionising radiations to cover nearly all cases of occupational exposure likely
3 to be encountered in the next few years.

The second event was the holding at Geneva, in August, of the first World '
Conference on the Peaceful Uses of Atomic E , an outstandingly success- !
ful occasion. The wealth of information released in the 1,100 or so papers :
presented to the Conference will be of the greatest possible value to industry

| mdoor |

*Obtainable from The British Institute of Radiology, 32 Welbeck Street, London, W.1.
24 -
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vounds
in developing existin mdnewproiedlintheatomicwﬁddmdh
uwndingmgindmm'almdmeby'godumdmhindmmdthem
1as the of ionising radiations lly. At Conference, considerable attention
Radio- was devoted to the subject of ndsotogal in all its aspects, and the
‘world- Factory Department was sy invitation from the International
s and ubowo&icetoronediuspeciaﬁnlnspm«ttopgepnrenndprncmme
sive 66-page report on

LL.O. contribution t¢ the Conference, a com hen
“The Protection of Workers against lonising adiations .

;handle
s and : 1‘hethirdevenlmthemsfernﬂnmddtheywottheudiaﬁonﬁlm
ght in " padge service from the National Physical Laboratory to_the :eecntl{l con-
‘um24 | stituted Radiological Protection Service run jointly by the Ministry of Health
g and the Medical Rescarch Council. The film badge service 1of
+rough- workers, commenced by the National Ph sical Laboratory in November,
iments 1942, was enendedminduminlmlmearc{vworkmﬁvc months later at the
dstufls. | request of the Factory Department. Betweed 1942 and the end of 1955, over
"’”‘"} a quarter of a million films have been issued, the great majority to industry.
.*:f.:; 24 Table 2 shows the analysis of the results of the film badge tests for
: industrial and rescarch workers only. It should be ‘made clear that by no
j means all workers in industry exposed to ionising radiations make continuous
€, con- useoflheﬁlmbad;eoervice.btnnilahokmwntbat.meverym. :
ued to who do have lower averages than similar persons in the same group having
‘gauges occasional tests. Within limitations, certain conclusions can be drawn.
_stance,
e TABLE 2 |
:d":n: ANALYSIS OF NATIONAL PHYSICAL LABORATORY RADIATION
oactive FILM-BADGE TESTS FOR INDUSTRIAL AND RESEARCH WORKERS
ccident p
k bmitting film
[ e ke
JeRouee (rdntgens per week) 19431950 | 1951-1952 1955
; - 7M1 868
tion in Lestan00s .. - | i3 12 78
ilon on 0103 96 125 44
whole 0-3—05 25 21 gg
ailable. Greater than 05 . 50 09
pperees IF TOTAL ... | 1000 1000 1000
3 now
e work .
» which Over practically the whole of the geriod covered by Table 2, viz., from
nd will { 1943 10 1955, the maximum permissible weekly dose, as measured by film
for the badge, was 0-5 rontgen, and the Table shows that there has been a very con-
 ractical siderable reduction, over the thirteen-year period, in the percentage of
jsure to workers submitting film badges indicating exposure in €xcess of 05 rontgen.
1= likely During 1955, the International Commission on Radiological Protection
: recommended a maximum permissible weekly dose of 03 rontgen, and even
_ on this basis there has been appreciable improvement during the thirteen-
World year period. During this period, therc has been a corresponding steady
iuccess- increase in the percentage of workers whose film badges indicated a dose of
papers Jess than 005 rontgen per week.
dustry : gl ; :
Lo These changes in the distribution naturally mean an improv t in the
: eral position, but do not necessarily mean that all the individual workers -
on, W.1 gen po - sanly I R ork
' ’ ! submitting film badges in the carlier periods are now receiving less radiation.
1 25
! _ e
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The explanation may be that many workers who have recently begun to use
the film badge service are receiving less radiation than the “old hands™,
cither because they are engaged in safer processes, or because sscs more
recently begun are conducted in a safer manner. There is, however, some
evidence during the past four years of a reduction in exposure of persons
engaged in the relatively old process of luminising.

The analysis of the film badge tests shows the very marked improvement
which has taken place since the commencement of the service, an achieve-
ment which is the more impressive when considered in relation to the very
great increase in the use of jonising radiations which has taken place during
the same period. This achievement is a tribute to the painstaking work of
the National Physical Laboratory and to the efforts made over the years by
the Laboratory, jointly with the Department, to assess accurately the radiation
risks and then to remedy, by monitoring surveys and insdpectionl., any adverse
conditions likely to give rise to excess dosage. I should like now to record,
on behalf of the Department, my gratitude to the National Physical Laboratory
for this beneficent work in the field of radiological protection. At the same
time, we welcome the new organization and look forward to many years of
fruitful collaboration.

- T T NPT T &S -
o - " r d
" 7] iy - -
4 - [ &
o 3 e A i 15 Wk e # P
r ".r‘.‘.\‘.. -
X o 4l
L 1 " 4
5y PAZ %
\ e o
> oo J"_‘:J —
a: f’:'
. v N - --_;-.‘-“_i:

Annual Report of the Chief Inspector of Factories (1955)
ACL Doc 10918 - Page 24 of 282

Published by AsbestosClaims.Law
asbestosclaims.law/library/10918/24


https://asbestosclaims.law/library/10918/24

PART 1. SAFETY

CHAPTER 1

Sy Review of Progress in Safety

mayﬂillhavetoprovide ginto{omﬁon” of which the actual
form may well depend on nature of the work done and on the manner \
of working; nevertheless, there are many machines for which complete |
fmcingmtoadmtagcbe videdbythemker.andthmwill:lmon
certainly be machines which vebamduigmdtorpuﬁw!umhodsot |
working. {

Consideration of safeguarding by the maker should mean making provision
for guarding at the design'stage and this may well_result in the elimination of
many points of danger which would otherwise require to be guarded. In
some cases, dangerous parts which cannot be eliminated may, with a view
to safety, be so constructed and arranged as to be completely enclosed within .
the machine-casing : approach for lubrication or other maintenance operations
! anbeobvintednndlheriskofadeuchable;uardnotbeinlrephwd

not arise. There will, however, be man{:ascs in which guards have to be

nmvedordhplacedlogivemtot machi
and the risk of ‘such guards not being replaced can be obviated by the pro-
vision of interlocks which ensure that any motion of the machine can only |
take place if the guard is in effective position. Even where it is not practicable "y
for a machine maker to vide a guard for a particular part, it is helpful
if interlock fitments are provided on the machine to enable the user to fit a
guard which will make motion of the machine dependent on the guard being

in position.

-
P S

Interlocks

Machineummbmmingmmdmmamdtheimwmnwd
interlocking to ensure that machines are not worked in an unguarded state.
Inspectors report many instances in which fixed guards for operationzl parts
have been fitted with interlocks. The design of interlocs is of great import-
ance if their is to be achieved, and an essential feature is to ensure
that the interlock system cannot be interfered with so as to allow the machine
to be worked with the guard open. An interlock which depends on dcjxessm;
a button, or on 2 entering a hole and completing a circuit, shoul clearly
be made inaccessible. In the example of an interlock on a machine guard, 2

oodmbodiswnselﬂmandrollet in suchaway!hauhemlierubot_h
i foroedintomdhddiﬂthe“sal_e“poaiﬁonby.tbeumwhmlpegna!_ﬂ_n
: open~d and is returned, by a spring or by gravity, to the operating position

B S——

- —
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;hﬁomwmmwﬁe“m"pdﬁmﬁ&mmm
To achieve a safe condition, it is always preferable to break rathgr _

““make ™ an electrical circuit, since dirt, Exm { the mains mppl'z;orm::
open circuit elsewhere will defeat a “ make-circuit " device. On other
hand, it is unwise to interlock an enclosure or mechanism so effectively tha
the maintenance staff cannot carry out such adjustments and inspection as
may be necessary with the circuits alive ; otherwise, sooner or later, the inter.

will be dismantled and may not be restored. It is best 1o arrange the
interlock so that it can be put out of action temporarily by a skilled man in
a recognized manner, but so that the apparatus cannot be brought into service
again without the interlock being reset. Well-designed proprietary apparatus
embodying this desirable feature is readily obtainable.

The satisfactory interlocking of a guard intended to prevent access to
moving of machinery also necessitates bringing the moving.pam 10 rest
before guard can be opened. In the case of a machine having a con-
siderable run-down time this ma m;mure the fitting of a delay-action i
mechanism, but in the case of new ines it should generally be possible :
to arrange practically instantancous for those parts likely to be
exposed by attempts to open the guard before the parts have come to rest.

The principle of the captive key as a form of interlocking is used in a
number of cases. Here, the application of power is dependent en the insertion |-
of a key into the circuit, so that the key cannot be moved unless the circuit
is open. The same key ilusedforthefuardmdisheld captive in the guard
lock until the guard is closed. With only one key available, the guard cannot
be open simultancously with the running of the machine. Following a very
serious accident at a macbhine, npt fitted with a syitable braking mechanism,
which had a run-down time of 35 minutes, an interlocking system was
installed which had nine locked bolts, involving the use of captive keys in
delay-action sequence, so that it was impossible to complete the key exchange

- and open the interlocked covers before the machine came to rest.

A system has been evolved for interlocking the guards on hydraulic mould-
ing machines so that the opening of the guard actuates a relief valve in the
pressure circuit, the slightest movement of the guard from the closed position
allowing all pressure to be dissipated. e 2

An interlocked guard was developed in one factory for a triple-roll paint

mill. This guard consists of a feed-hopper which provides fencing for the

| nip of the rolls. Removal of the guard opens a switch and brings the machine
l to rest, thus preventing access to the nip when the rolls are in motion.

] Automatic machines, such as are used for wrapping, etc., often cause
'- accidents when a worker tries to correct a fault by removing, say, paper which
has become twisted, without first stopping the machine. One firm has dealt
with this problem by providing guards, made of transparent material, which
cover the whole of the danger area and by interlocking the guards with the
driving motor. At another ﬁ several serious accidents on automatic pack-
ing and labelling machines had been caused when the operator saw a wrongly-
folded packet travelling through the machine and tried to snatch it away
without first stopping the ine. The firm affixed numerous guards over
different parts of the machine, but then another accident happened at some
other part. They finally decided to enclose each machine completely by a
mesh guard with interlocking connections, so that if any part of this enclosure
were removed the power was cut off from the machine.

28
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vhoto-electric devices

Phntq-dectricdwiwgminuseinmduﬂryumntrolsmahrsenumba
of aprlications, for which they appear to be mnm_;._lg successful, but in the
teld of safety the keynote has been one of caution. The Joint Standing Com-
mitte on Safety in the Use of Power Presses, in reporting on the application
of these devices to the safeguarding of press brakes, drew :3 a standard of
pastaliation and ormance. these devices arc fitted in accordance
vith this standard they are proving satisfactory. There have, however, been
cases of imported machines ided, in place of guards, with photo-electric
Jevices which have not given the requisite standard of performance. Not only
did tixe imported device itself not have the essential characteristics of being

. self-ctiecking and of failing to safety, but the responsc-time of the device and
the stopping-time of the machine to which it was applied were not sufficiently
rapict to prevent injury to a worker reaching through the protecting ray to
the point of danger.

The photo-electric cell provides a useful method of protection where
suarding by more orthodox methods is either difficult or impracticable. One
such application was to a machine used for wrapping small surgical dressings

" in dp:dr The mechanism of the machine was somewhat complicated and
mcﬁ: gears, knives and gluing and sealing devices. Due to the need for
frequent adjustments and sctting for di sized bandages it was found
impossible to safeguard the dangerous parts fixed guards or even by
interlocked guards, and it was decided that the method of safeguarding
was by electronic means using a pboto-eleclric cell. In addition to the protec-
tion afforded by the cell device; risk of accidental approach to
the machine was reduced by the provision of fencing by mcans of plastic
shect guards up to a height of 5 ft. from the floor, except at feeding and
discharge points. i

arise not only on the self-contained automatic machine but also
. on machines operating in automatic sequence. A firm of machine-tool makers
. which originated the principle of transfer machines in factories over thirty
years ago, makes the various machines (e.g., multiple drillers, reamers, borers,

]
HitT

suld- miliers) forming the sequence, sets them ur on the test bench before despatch : H
1 the anc then assembles them in the particular factory where the flow line is !
ition required. These transfer machines, which are being used to an increasing
ext>nt in the motor car industry, have introduced certain hazards. The
saint machines may incorporate as many as thirty different heads, all of which ¢
* the operate on a pre-determined synchronised time-cycle. There is the danger
e that a person carr‘\;mg out an adjustment or repair to one of the heads may |
5 | sustain injury if the machine is then set in motion. To guard against this, |
| onc of the large motor companies is experimenting with a combination of
~ause { photo-electric cells and Castell These have fitted on a six-head
/hich mechine used for drilling and ing. The photo-electric cells are placed
Ldealt ; around the outside of the machine and whenever a n approaches within |
shich 4 it. a warning bell rings on the control panel. If the Iperlon continues 10 .
1 the l apgroach and Ecls into a dangerous position. further cells are brought into .
rack- action to cut off the power from the machine. Nothing can then be restarted '
agly- i until the mechanism has been reset at the control panel. Risk of injury to a !
away | tool-setter when carrying out adjusiment has been dealt with by a system of |
over ! Castell keys. Each working head is fitted with a set of isolating buttons for |
‘some us: when setting up the machine and if any one of the buttons is pressed the b
by a machine stops. Accidents are possible, however, because the machine can be,
Lasure l an 1 usually is, started from the main control panel. To prevent the machine L

being so started while a setter is at work on it, the Castell key which has to . |
29
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be used to operate a switch on the control panel is removed from the panel to
operate the isolating button at the working head. This prevents the machine
being sct in its full cycle of operation from the control panel but permits the
particular head to be inched as desired by the setter.

Limit Switches

With the growing use of automatic controls, more and more limit switches
are employed. Designers of these do not always consider the consequences of
*“failure to danger ™, which can easily occur with most types through the
development of a small defect. The consequences of such failure are of the
greatest importance where the limit switch is introduced to guard a dangerous
part of machinery or plant.

An examination of a representative selection of switches was undertaken,
and one result which emerged was that a switch relying on springs could not
be expected to “ fail to safety ” in all circumstances. Other points of import-
ance were the position in which the switch was placed and the manner ir
which it was connected. For instance, to choose a swilch which allows the

| i . contacts to fall “on™ to actyate a conventional shunt circuit is asking for
: ! . trouble. On the other hand, to turn the unit upside down, or to select anothe:

{ ir of contacts within it so that the connections fall “ off ” is often possible
o place it in a position where it could be shorted by the ingress of con
{3 ducting cutting oil, soap solution or condensate, as was found to be so oftes
& the case, is also bad practice. In this connection, it is perhaps as well k«
: emphasize that cutting oils of the non-soluble type can give rise to troubk

; when they become carbonized by the high temperature developed at the tool

| Selecting a unit which can be readily tied up or defeated by a thoughtles
: I workman, or placing it in a position where objects might easily fall upon i
: and close it, should be avoided. .

| 1 Lastly comes the question of the method of connection of the limit switc’
' in the circuit. Wrong methods have all given rise to serious accidents. Th
I method of connection regarded as being as safe as'is reasonably practicable
| although not giving complete immunity from risk, envisages the use of tw
' nnlf,lc-%olc switches connected in series with each other and with the contactc
coil, the two switches being actuated by two completely independer
mechanisms ; the basis of the argument is that it is unlikely that two simu
tancous failures will occur. It will, however, be appreciated that, in usio
' switches which can fail to danger, to allow one to be permanently “ on ™ wi
i leemmgl! give groper working until the second fails. Regular maintenanc

should detect the first failure before the second occurs, but only on th
condition will the circuit prove reliable,

There are very real troubles associated with shunt-connected contr
circuits, and it is hoped that this will be an encouragement to manufacture
to produce some series limit switches suitable for at least the smaller siz
of motors, which form a large proportion of the drives for moulding presse
bakehouse machinery and the like. By “ series ™ limit switch is meant a switc
in series with the main circuit conductors (as distinct from a switch in the cc
circuit of a contactor) ; when such a series switch is opened the circuit
directly broken without any possibility of remaining fortuitously energized.

Failure to Safety

The principle of “ failure to safety ™, the classical example of which is t!
“dead man’s handle” on electric trains, is now commonly accepted in t!

30
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« panel to gesign of electric control equipment and dedriNIlLinleﬂochns guards. In
=2 machine practice, however, it is not always clear exactly W t the term implies in a
«rmits the icular instance, and how the desired effect is to be obtained. In general
: jerms, an attempt is made to ensure that in the event of any foreseeable failure
of plant or electrical supply, or mishap ot neglect on the part of personnel,
the apparatus in question will not become dangerous ; and althoug there is
Lt switches g0 universal rule for achicving this end, it is possible to suggest certain
iuences of principles which i: is useful to apply s0 far as is reasonably practicable.

ffmugh the It is best to realize from the start that in practice the principle of failure to
s of the  gfety can be applied only in 2 limited way, and that in every electrical
jesngstous arrangement there will be features which do not “ fail-safe ™, which must
: MJore be dealt with by good construction.
gf"d"u’}“ke"‘- There is another ical consideration which limits the extent to which
By dnot  the rrinciplc Of failure to safety can be pushed, because failure to safety
o import- involves stopping the dangerous machine or shutting down the circuits con-
Wg::rlll:: cerned, and 1if this i:hcan'iad too T{.ar. it is lilltelyndto lead ‘t:la lll'.;umbu of
. " annecessary stops or shut-downs. 11¢ nel, a rly the produc-
sasking for tion staff, mllp:ot welcome this, may then ﬁ defeat the whole

:‘ ‘""-‘&“ device, as their first object is to keep the particular process running. Thus, in
ﬁpzf“::oc' icc. a careful compromise must be made between the conflicting con-
b - P derations of failure to safety and of keeping the machine running.
as well to Investigations so far made scem to 89 that one of the best ways of
to troubls ensuring safety is to employ an monjtoring device to supervise
at the tool. the correct operation of main control apmlmm concerned : in other words,
i“m htl mpmﬁdeanomllcheckwdiulmm 'uruinthemmagpamns.;\n
;.u“g s omﬂcheckolthisduaipﬁonisimorponwdhphm-dmmardﬂw
g press brakes and power presses. Ithas‘heldybemm_eclmthll_mm
many advantages 1n such an arrangement for, in . borderline danger
imit switch conditions arise of whi it is extremely difficult to take account by means of
dents. The fail-safe circuitry alone. mhuthatmemﬂlchegkmmutormh
Jracticable, borderline conditions’ adds much to its value. For instance, 2 photo-cell
use of two circuit might, as a safety precaution, be made responsive only to modulated
£ contactor light, as it would then not fail to danger if sunlight fell on photo-cells.
adependent Such an arrangement, however, might fail if by chance the es of a fly-
‘two simul- , wheel in the shop sunlight in such a way as to hold the device
t, in using | in circuit although the beam was cut by the human 0 tor. Such unusual,
“on” will 1 casual or chance events can never be individually foreseenl and designed
Jaintenance | against, but thccy.;e::d a number of others (00 various 10 y, are
aly on this | by the overall and the press is shut down. This discloses an important
| principle which may be according to the circumstances of each
L4 conirel | application.
nufacturers i The overall check will usually be cheap and simple. 1t is not required to
maller sizes » do the same job as the main control gear, but only to detect a danger con-
ing presses, dition in the end-result. For example, control aquulus for fluid flow plants
ant a switch may be highly complex in to obtain the desired characteristics for the
1 in the coil ,yuthemonilotmyncedoalytodqtecx_nmqleulmamtur
e circuit i | excess pressure in 2 pipe. In any case, 8 monitoring device should not cause
snergized. additional expense, because it should be provided even if the main apparatus
[| is manually controlled instead of being automatically controlled.
i
which is the L' New machinery :
pted in the ' The number of cases which came 10 notice in which there were deficiencies
reduction of 7§ per

in the guarding of newly-supplied machines showed a

|
i :
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xmgmmmmm A ﬁomanumbet‘otquqﬁinu

related to any individual industry, the were again princi
i:;:d machines smbd to the printing, food-processing, woodworking, :&'ﬁ'ﬂ
total. The general standard of compliance with the obligations imposed by
tthmﬁcsAm:ponmudﬁnempplimismiood. t there remains a
ders. Another perennial source of trouble lies in

machinery, for which new agents are continually appearing,
¢ cases the machinery is directly imported without any agent in
acting as intermediary. In many cases, agents have originally
of their statutory obligations under Section 17 of the Factories
: even after they have been acquainted with the position, they
m to think that their obligations have been fulfilled by notifying the
These agents should realize that it is their legal responsibility to
remedy the omissions if the makers continue to supply machines not
complying with Section 17.

While makers are becoming increasingly aware of the need for mrdinoi
gearwheels, pulleys, belts and the more obviously dangerous
machinery and for eliminating projections on revolving parts, the degree of
protection often leaves much to be desired. It is still not always appreciated
that all effective guards must prevent access for the fingers from every

~ direction. The motorization of machines with individual V-belt drives is a
case 'i;‘roim; a guard which does not prevent access to the intakes between

| belt pulleys on the side remote from the working position is not an

effective guard, yet some makers still leave that side of the drive unguarded.

There is, however, no doubt that the standard of guarding provided by
1 machine makers represents a great advance on that of only a few years ago.
| Nevertheless, much remains to be done and the position will not be really
: ~ satisfactory until every machine is so designed as to reduce the number of
| ' dangerous parts to the minimum and until those remaining are guarded to the
fullest -possible extent before leaving the makers” works.

A number of electrical accidents are caused by faulty design, and during
the year, in the assessment of one Electrical Inspector, about a quarter of the
accidents in his area were attributable, wholly or partly, to faulty design.
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Conveyors and Elevators

Increasing provision is being made for emergency stop push-buttons on
conveyors and elevators, these being instalied as an integral part of the
machine. Such arrangements serve a very useful purpose but cannot be
regarded as a substitute for rendering the installation safe by protecting all
dangerous parts. A typical risk envisaged is that of tnmmg between trays
and landing openings on continuous moving elevators where the trays move
in fixed guides. In several cases, the danger can be obviated by reversing the
direction of motion. Where this cannot be done, a form of trip-bar can be
fitted to the leading edge of each tray. This, combined with a quick-stopping
mechanismmovidedonthedrivc.s{ouldpmveaneﬁecﬁve eguard.

More attention is also being paid by both makers and users to the proper
guarding of belt conveyors. A British Standard Specification for belt con-
veyors has been drafted which contains illustrations of typical |gliwrding
methods for the various dangerous points. This specification is ely to
encourage the provision of suitable guards by the makers and accidents oo

belt conveyors should be greatly reduced as a result.
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Lifts

A British Standard Specifica ﬁminwumdm}:umo‘nmebcﬁc
lifts. This specification is in three parts, dealing wi outline dimensions, with
mmcﬁondmdnfaquahmtsmdwithliﬂmolmmpwﬁvdy.
Tbereislundmcylothcmaocupimtommptmm_am

' ﬁflbyusingandoﬁnchoiu-blo&nmepowerunm An electric hoist-!
is not designed for moving a guided platform or cage between floors and, not -
costs

unexpect ly.aacidentlhavel.hownthltthuammpuom
economical in the long run. One t often overlooked is the
necessity for a slack-rope or slack-chain switch.
there is the risk of the cage or platform being obstructed in its descent and if
this ha pensthempemunuutobapaidomtmmme :
when the obstruct on holdin the cage is removed, the cage falls down the
liftway to the extent of the rope, imposing & severe strain on the rope,
apart from causing other damage.

Hundreds of hydraulic hoists in use in making-up and l;::ﬂn&hctnﬁu in
the textile trade have long been a serious safety problem.
occasions interlocking devices for the gates have been found inoperative
because of the difficulties of loading and unloading trucks or pallets of cloth
on hoists of this type. The presence of a loaded truck in the cage has the
eﬂectofoompreningﬁuemerinthecylindcrandthismumntot
compression is magnified (usually four times) the reeving of
ropes. nemmovaloftheloadedumtatalanding.thuﬂmnnomthe
mgctorisefmmSin.toﬁin.abovetheievd i
truck cannot therefore be loaded until ho
are used to carry the cloth the
s to be re-levelled after loading in order
the pallet. As the hoistmen’s work is the continual transporting of cloth to
andfromthepactlngmdmking-uproum.theymdimwgyldw-
coming the difficulty of having continually to open and close the interlocking
ptu:dthonshitunotalmysmywdm.thmseumlitthdoqbtthlt
mtafercnceudthtbeintuiockingdevimisalmostamﬂudmuune..ln
otdetloovemomctlﬁs.aﬁrmofliftmsimudwelopedad:ﬁeewhmh
ﬂlowsaﬁmitedamountdkvdlinggzthehudingswhilsthewesmopm
andthegenaxlndopﬁonofthhdmmyweﬂwlvethepmblﬂn.

Vessels containing Dangerous Liquids
Thcpmlcdionofﬂnh.ntsorvuselsolwhichtheedpuplgvdwuh
Iheﬂoorlndwhichoomainmlding.oorrosiworpoisomhqmdsdlen
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prescats considerable difficulty where unrestricted access is A firm

T o o ot e, el
provi one i - i ing rails at
a !geightot4tt. the ground. The ms‘nspendedbytr%nmu the roof
This arrangement allows an uninterru s below the bars through which
the work can be put in and taken out. The length of the rail fencing is such
that supporting bars are necessary at intervals, and if these supports were
%wtheﬂoornwouldbeimpomblewm or push the into the

and the side protection of the pressure rollers of a tapeless veneer jointer, a
hgtcdguarc.!wprowcttheimakebclweenthcmveyorandlheddimy
table of a triple-drum sanding machine, and interlocked mesh guards for the
nips between the doctor-rolls and the spreader-rolls of a glue-spreading
machine. Electrical interlocking on glue-spreading machines had been tried
in the past and had failed, because of the effects of glue and water on the
limit switches. In this recent successful application, the switches are shrouded
by the webs of channel sections forming part of the frame of the machine and
are operated by curved rods, attached to the hinged guards, working through
small holes in the frame members. ’

- The substitutien of interlock guards for bi-manual push-button controls on
veneer-cutting guillotines represents an appreciable advance in the safety of
these machines. In practice, the push-button control has proved inadequate
since the depression of the two buttons, even if followed by the immediate
removal of the hands from the controls, started the complete cycle. There
was therefore nothing to prevent the operator’s fingers being trapped by the
blade or clamp.

One type of combined veneer-jointing machine and guillotine of foreign
make is entirely automatic in action. It comprises steam-heated platens with
a feed-mechanism at the front of the machine into which lengths of veneers
are fed. They emerge at the delivery-end as a continious strip and the
leading edge travels over an out-rigger table, makes contact with a cam and
causes the sheet to be cut to a predetermined size. The feeding is done
through a szlﬁelo narrow that it is not possible for the operator’s hands to be
trapped by veneer grippers. The guillotine blade is completely fenced at
back and front and requires no attention on the part of the worict.

Printing

There was intense activity in the printing, boxmaking and allied trades
during the year. New machines replaced many of the old out-of-date ones. It
used to be said that a printing machine last for 50 to 100 years, and
it is true that many machines over 50 years old are still in use. However,
developments in the printing industry are forcing out the older and slower
machines. The use of high-speed machines drew particular attention to the
amount of time taken in “ making-ready ”. It was often found that the time
taken in getting the machine ready was out of all proportion to the time taken
to print. This led to an increase in what is known as pre-make-ready, where
as much as possible of the making-ready is done away from the printing
machine, so as to cut down to 2 minimum the time that the machine is not
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. on production work. Fotmuunbepmpamdmd'rmbukmwhihthe
printing rachine is still in process of an earlier job in the programme of work.
A good example of this devﬁ:gmmt is a new rotary letterpress machine so

'mmuhecylindmw ich carry the type can be easily lified out of the

ine. While one set of cylinders is in use another set can be in course
of preparation in a “ make-ready * machine.

! From a safety point of view, this cutting down of make-ready time at the
| machine is an advantage. Many accidents occur at make-ready, because the
! machine minders try to save time by taking the risk of a ing dangerous
parts of printing machines while are in motion. If most of the make-
ready can be done away from the actual printing machine the risk of injury
is accordingly reduced. ¢

A somewhat novel method of interlocking was adopted in a printing works
where a number of small two-colour rotary printing machines were fitted
{ with plastic covers completely enveloping each machine. Each cover is sus-
{ pended from the ceiling and is counterweighted. To get at the machine, the

lifts the guard as he would a sash-window and this operates
cut-out. Originally the cut-out was fitied to the ma but,
an ordinary contactor of the type used on lifts and being accessible, the
possibility of interference was foreseen. Accordingly the cut-out was put out 1
of reach at ceiling level and the possibility of running a machine with the -
guard out of position was eliminated.

Ammﬂmn«ﬁdnhedmkh&nsﬁuedmmaw
being in position. This concerned a platen printing machine for which the

ized method of fencing is a trip-guard, and in order to ensure that the
trip-guard was not swung out of the way, a switch interlock has been fitted.

B o TR S

£

Food-Processing Machinery

In the baking industry more and more small bakehouses are closing down
and it would seem that, in the not too distant future, all bread manuf:
may well be in the hands of a small number of large firms. This develo
may not be disadvantageous from the safety point of view, since such -
organized specialization provides certain conditions, such as the employmen
of the most up-to-date machinery and the elimination of manual
which tend to make for greater safety.

The display of machines at the recent exhibition of bakehouse equipment
showed a concentration on streamlining and appearance rather than on ,
changes in fundamental principles of operation ; lavish use was made of
vitreous enamel and stainless-steel finishes. Such finishes take unkindly to any
{ alterations or additions which may be necessary to accommodate safety

equipmentlﬁuamhiuhsbmukmmtou_wmﬂmﬂmamku
mmhtvemprdmnfdywhmduignin;his_machmei! ppear-
ance, to which so much thought and attention has
pmﬂved.ltisuuethltngenmnemgmptilbun;msdmmym
to equip their machines with safety devices, but there are
believe that guarding a machine is a superfluity, which adds to
price and must therefore be skimped as much as possible.
:yolgua:dmgdanmmpamotm
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leading makers have been extremely co-operative in making guards available
A disturbing feature, following upon the great im to safety given
the development of ‘ie intcr!ockﬁn d for dough-dividers, was .{'?,
tendency, particularly on night shifts w discipline is not always as good
as it might be, for the interlocks to be deliberately put out of order by the men.

Th:uinteresun'idevelopmeauamwonh of note in connection with dough
dividers. Firstly, in some bakeries a small batch of brown dough is passed
through the t between the main batches of white. It had been the
ished practice to feed this direct into the divider hopper, thereby avoid.
ing the laborious task of cleaning the main feed-chute, which would have beea
necessary ifrdthe dbmti:h: been fed vdu: the chute. Tbtheunmogmal interlocked
guard prevents this practice and, to overcome thi . @ guard
Mwmbinu the features of chute-feed with those of hmd-(eeg has been
developed. The combined extension is swivelled and can be swung aside for
| dﬂﬂiﬂs purposes and is, of course, interlocked. s
' The second development is primarily concerned with production and, as so
| often happens, is closely linked with safety ; indeed, the idea occurred to the
! engineer of a large bakery while he was considering the design of a hopper.
i guard. The equipment under consideration comprised a divider chute with -
| an open top at the level of the floor above the machine tapering downwards -
i to a small rectangular discharge opening immediately above the divi
| hqi’pu'.thesiu this opening being adjustable. The large mixing bowls,
| containing some 400 Ib. of dough, were automatically discharged into
i z:chutc. the increased head of resulting therefrom causing a greater
E o rate of flow through the rectangular discharge port, which in
f
I
|

-

¥
~moszax W ERRSOEER ﬁ:'-sl E.a.giﬁ'g - |

ort, consequence
had to be reduced in area. As the level of dough in the chute fell, the rate of

;
|
:
%.
]
E
E
:

opening. Since the rate of consumption of by the divider was con-

stant, continuous attention was necessary to control the dough-feed. The new

device boxes-in the space between the chute discharge and the divider hopper
: top, sheet-metal being used instead of guard bars. A duct of rectangular
L section rises vertically from this enclosure so that, in conjunction with the
5 enclosure and chute, a “ U-tube ” effect is obtained. When a bowl of dough
is discharged, the level of dough in the vertical duct rises at the same time
as the dough in the chute, thereby ensuring a constant feed to the divider.
The arrangement is typified by the letter “Y , the vertical leg feeding the
divider while the inclined arms represent the chute and balance-duct
respectively. The adoption of this device has made it unnecessary for the
discharge opening to be continuously tended.

The third concerns an ingenious hopper-feed device applie:
to a bun-and-roll divider which is manually fed. A stainless-steel is
ﬂuedlnthenmehorimntalphne'uthehoppertop.mgdgcbungmad
to the lip of the hopper, the remainder of the plate extending outwards from i

theopmmg.Amdmstﬂummemuntedhguiduﬂidumthephw
lndhOpperaothatwhmtheﬁamcisomtheplateitfmmsadnwprinw
dough e el & 10 nast

, towards the hopper-opening, the b wer is 1
mdthcdopgh inptgﬂthe hopper. A grid-guard is fitted over the hopper
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drogped into the

e to insert the hand far enou to

raightforward to fit and is likely to be popular in
provided by

in not

This device is extremely st

view of its simplicity. ACCESS 1o the rollers for cleaning can be

fitting the umbrella on hinges so that it can be swung clear on its supporting
ing fitted to ensure that the rollers are at rest

Shipbuilding

Amonsuletymeasmmlmtedaulsrgc:hipyudinhewldmsohngle

mmhiom.mroughwhmhmmpesnmpned.umnd in
method of safeguarding open-

Anewsymmo!mmdedsheﬂ uaainghubm.evolvedinlworld-
famous yard. It was brought into use because the width of the sm"‘wzvemed
the use of the normal uprights and thwarts. A heavy rolled- joist is
secured to the deck and sets of vertical hangers 81;;:“5 ded from nl:td

para
The lower ends of the vertical han#m are secured to L
3 ft. wide. In addition to the ease

steel angle-iron thwarts support platforms
with which handrails and toeboards can be fitted, the stage has the advantage
dismantle with the help of the shipyard cranes.

of being easy to erect and

A neat hanger for use in painting ships’ derricks was prepared in another
yard. On certain ships the derricks are situated on the boat decks and when
not in use lie horizontally at a considerable height above the hold, which
may be unpr because of the work of fitting-out the ship. Realizing
danger when moving along the derrick in the course of paintinﬁt. the fore-
man painter devised a hanger which can be secured to the band
of the derrick boom provided for the cargo runner. The hangc:l is

to accommodate 18 in. working platforms on each side of the ick.

Bar-reeling Machines !
During the year, the Tron and Steel Federation published a mw
by a su ittee, on which the Department was " with
the safeguardin of bar-reeling machines. One of the sub-committee’s recom-
mendations deals with the use of automatic feeding devices. From one

in the Midlands there isa of the development of such a device,
hasbeeninuseonamcbme{ortht_grmetpuﬂdtheyﬂrtwﬂhm
catisfactory results. e fe 'orward

und is then gripped by two revolving rolls, one [ e bar.
“"hese move the v s ped by | ¢ machine rolls. A similar
device at the out-

e
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Textile Machinery I S :

Good been made in improving the fencing on e machines
both in t factorl;:z and on new machines supplied by the makers. As on
Inspector said, “ The time when guards werc added as an afterthought i
passing ”. The standard of fencing on new textile machines is greatly superio
to that on similar machines made before the war.

Wool

The work of the Textile Fencing Committee continued during the year an

there is no doubt that all makers of woollen machinery now realize thei

obligation to provide guards in accordance with the requirements of Section 17
Such defections as there are from the full standard mainly concern the guard -

ing of the inner sides of gearing and arise especially in the case of guard

which have to be removable. The design and construction of guards whic

will provide complete enclosure and can still be lifted clear of various shaft

- and spindles is often a difficult matter and, consequently, close inspection ¢

comprlewd machines sometimes revealed unwarranted gaps. While these wer

| usually well below the tops of the wards and were relatively inaccessible

' they often left gear intakes exposed. With these ga . the risk is not so muc

| that of direct manual access, but that of a hand dragged into dange

if the loose end of a cleaning cloth should catch on the moving parts.

]
i o e
An exception to the above enerally satis position case ¢
% ‘looms, in respect of which, pcnd'ing qondusnonsmed by the Loom Fencin
i Committee, action has been restricted to ancillary equipment, such z
jacquards and the driving arrangements thercfor. |

Reference was made Jast year 1o experiments in connection with inte; |
locking panel-fencing for the side drives of garnett machines. Two types ¢ |
control were considered: a time-delay bolt and a centrifugal switch, eac |
operated by the driving motor and controlling a solenoid-operated -lockin
bolt. On investigation, it was found that the former could not cater for th |
long period of run-down when the machinc was lightly loaded ; the centr
fugal switch was, therefore, the only solution. The protection t;].ug provide
is of a comprehensive kind, embracing also parts which the mac ‘;;ma?:ka
under no legal obligation to guard. The practical nj‘:rngldmnon P c:hg
prehensive protection appeared to be prejudiced by widespread claims th:
such ing, by ting immediate access to various parts, particular’ |
to belt-drives, d seriously interfere with production. These joct
came under two main hudings;ﬁrﬁ.thcmqmudc-dnvumm t1
the next, as well as other side belts, are liable to be thrown off when
machine is started up. This is normally dealt with cither by holding the bel
on by means of a stick, or by unshipping and mOIg!etlltnz them tl:hle ¢ |
machine is in motion ; secondly, if a choke occurs, the d{r:glg mmal |
roller is apt to be thrown off and the practice is 1o stop the and to

effort to keep the machine running until it is empty, when the affecte |
roller can be dealt with and the machine rcsm_rted.b! o?me:he_«
machines cannot be started under load, 2 considerable amount of strippir
mustbcdoncbefommemchincunbcmsmned.

z

|, [ " Y.
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0 Optraic
3, con-
ith badl"
rm’s own
crease in
is outlay.

machines,
. As one
aought is
| 7 superior

stoppage and it was started up without any difficulty with all the belts in
.Beluofthismmmmmmmitnp tely three times the
of a conventional belt of equal width. Thus a 3-in. belt replaced a double
§.in. belt, and the drives connecting the swifts on the test machine were by
l-in.behsinsmdofﬂie&in.beluprwiwdynud. sign of stretch was
found over the period of use. mmchinemmployedonmllﬁvely
B " materi bmitmhomqm.wryoutatunheruiﬂon i

ve
than the conventional type, this would be offset to some extent, in the case of
a new machine, by a reduction in the width, and hence in the cost, of
pulleys. Aoomeqnenﬁal_d!euo!th:mductioniuwidthohhe ulleys is
the corresponding reduction in the width of

whese space is limited, ma enable interlocked guards to be used where
could not otherwise have accommodated. .

they
It is hoped that the in pdna‘plewﬂlbeupableolbem:dapud
wmmmtymdmﬁdmdmmm;mw

ldoacguarﬂin wh:chisdiﬁmlil expensive to make and t0 W users

have strong objections in view of the time taken to dismantle and reassemble
it. One major difficulty which has yet to be overcome is the need

10 the machines for fettli which, with the present method of working, ca
be carried out with in ocked guards in operation. There were indications
that the larger textile machinery makers were :}tcmptin; a measure of

redesign of their machines g y, in order to attain of dangerous
rts by comprehensive rather than bzd i ,ﬁ‘ is illustrated
g;awomedcardonwhichnnthe ves, ith exception of the chain

drive to the workers, are completely enclosed. A small extraction duct at
mhﬁdeo!thelﬂibblumuthnhﬂk ) fringe of wool from
the web before this to the condenser. of course results in a
saving of material ilﬂsorndmthe:mnntot“ﬂy”wh:chcollmm

the machine and which the operator is constantly tempted to remove while -

the machine is runnng.

machineshasbecnduigrwdwnlohavcawidem;edspplnﬁmto
machines of various makes and ages. Operational d 5
encountered as a result of lheaﬂlicalionotimcﬂocked guards to some inter-

secting gill boxes. All gill boxes :
wo:k.ssﬁch n_mphcinsthefalm Opengillboxsmunnﬂydmpv_dy

I tconstmctwnlndanbepuﬂedrmmdbyhandbymmo(lhcmm
tfe,::hnnisms. but intersecting gill boxes are much heavier machines and the

39
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practice in the past has been to inch them round power. It seems likely
lhatluimblcmumforhnninflhucmchimbylzmdwﬂlhmqh
permit interlocked guards to function correctly at all times. - »

mmmmmmviﬁmaﬁnafmmem-mmm”
woollen cards. There does not appear to n_nymm\l'h)'lhqlcmar?l: -

- o ta

The woollen industry covers a wide range of products and a correspondi
wide range of processes, and the operational technique of a basic typensg
machine may vary considerably according to the final product and also accord.
ing 1o its function in the processing sequence. In all old-established industries
ﬂxmuoonsidmblereludaqoetonweptnewfmmsofguudingwhichmy
involve changes in long : g practices, or which may obscure i
and operating parts which have been visible and -accessible from time
immemorial ; the woollen industry is no exception. s :ﬁ"

The Wool Technical Committee has the duty of enquiring into methods of
fencing and the adopti ofother:ategnardsforocminpamofdan s
machines and the Joint Factory Advisory Committee of the Wool extile
Industry suggested that the Committee should work in consultation with the
machinery makers. This line has been followed with considerable success in
obtaining compliance with Section 17. The ition in respect of other
1 parts is, however, very different, it ap; that much wider
lmixonwiﬂlinthemdcwillbenmsaxyifanysign cant is to be
mado in attaining higher general standards of fencing. There xs] ;’enty of sco ?
forcl"uj:;lproving cmdardsoftcndngpmvidedbytheoocupiersfor :
machines. i =

Preliminary discussions took place with the Wool (and Allied) Textile
Employers’ Council ‘with the object of expediting the development and

experience
a&:ltechn&c:llhadvi:c on lafegusrging to the various le;tions of the tmdt;e
obtaining facilities for testing an eveloping guards ; and co-operation in
adoption and installation of guards. ]
R
The new autoleveller is growivg in popularity and this makes a contribu- .
tion both directly and indirectly to ugt)y in the drawing section of worsted
spinning, for the autoleveller is not only well guarded in itself but it replaces
several machines which were the cause of accidents, including gill boxes and
drawing boxes. The steady increase in the number of automatic teasing plants
is enabling much better fencing to be ided at fearnoughts and other
opening machines. It simplifies the problem of fencing feed-rollers, because
when feedhmnuﬂ!edataﬂeadymwthemtyformmfeed:
rollers in the event of a choke is almost entirely eliminated. This makes
fencing practicable. ol

STt

The principle of the tunnel-guard or the automatic knock-off guard for the
rollers of rag-grinders has been accepted, but rogress in fitting guards was
still slow. New machines are being fitted wng a trip-guard which reverses

the rollers. ‘
40
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a"“ i Regulations. Amon
other of the fully dmhtih,

ided with
nevertheless, all the machines made by one firm are provided

ts—General Observations

. 188,403 accidents Were reported from all

actories corresponding figure
g !f-:or whichAm' t{e‘“= figure was the lowestof
in the number

been a y
t::‘peﬁod 1952-1955 there was a stead S
which was undoubtedly the major g
ber of accidents. Fig. 1 shows the

ed from all premises Since 1938.°

703 fatalities in all prem

During 1955, there were 1
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FATAL AND NON-FATAL ACCIDENTS, 1938-1955.
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pas been ;ond decmneﬁ in the ngﬁw_rhol oom'nn;:sn m.ho! mne:l since l?ﬁi when
the corres in was 828. The greater is decrease Ylmc
utmmﬁuﬁ'fummmmsumml to 428 in 1955,
corresponding to rates of 70 and 55 per million workers respectively. This
significant decrease should be a real encouragement to all concerned Wwith
poth accident prevention and the treatment of the injured.

The number of fatalitics at building operations, works of engineering con-
struction and docks, etc., has, during this period, tended to decrease rather

Furthermore, although accurate figures for the labour force subject 1o these
special extensions of the Factories Acts are not readily available, it is known
t the fatality rate for the non- premises is considerably higher than
that for factories only ; I therefore to the industries concerned to match
the decrease in fatalities which has been achieved in factories.

Accidents in F actories
Of the total of 188,403 accidents reported in 1955, 163,332 were in factories.

»

Thisﬁgureshownnmcruuovu'thc prcmulyur'lﬁsmélmms&

In recent yecars it has become obvious that the .to-year changes in
accident rate, i.c., in the number of accidents 1 workers, have been
relatively slight compared with the considerab changes which took ;;:nc:
during the war and immediate post-war years. This year, therefore, I have
tried to express the accident rate in such a way that year-to-year changes can
be given more accurately than hitherto. The number of accidents reported is
accurately known.butitinnotnousyloobuinmamtemeo!ﬂw
number of emq!:yad persons subiect to the Factories Acts (the “ factory

jon™). The estimate actually used is obtained, broadly speaking, s

were totalled and the national figure obtained. This figure suffers from the
disadvantage that it is compiled from information obtained by Inspectors at
visits to factories and is theref subject to an indeterminate time- The
only other figure available is that of number of persons ernfloy in the
“ Manufacturi Industries " of the Standard Industrial ¢ ification. This

ratio obtained

totalinthcmanufactunngmduuﬁes_nndwlgp!ythunminw
ymstothetotalmthcm“hctmngindum (In addition, correction
wmdeforpmonsabmtbeuwo{ncknm) This ratio has now been

1952-54, and the correction for sick absence has been aba oned. On this
basis, the estimate for 1955 for the factory population is 7,800 thousands, and
fonhisestimalcitis' mdaiman;ecuncydmmthtnﬁnmmd
100 thousand, because of the uncertainty involved in the value of the ratio.
The total number employed in the manufactunng industries 1s,

obtainable from year to year to a higher degree of accuracy, therefore the year-

to-year changes in the estimated factory population can be obtained with 2

A .
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In these circumstances, the accident rate can be expressed in the form of
an index number in order to show the year-to-year changes. This has now
been done, taking the accident rate for 1950 as 100. The actual value of the
rate in 1950 was, on the t basis, between 23 and 24 per 1,000, and in
1955 is about 21 per 1,000. These figures are slightly lower than would have
been obtained on the basis of the estimates for the factory population used
in previous Reports, chiefly because the correction previously applied for

ns absent through sickness has now been omitted. To summarize, the
estimated factory population is simply the total number of persons in factories
who are subject to the Factorics Acts ; persons temporarily or permanently
unemployed are excluded, but persons absent through sickness, holidays, etc.,
are included ; the figure is the average for the calendar year. :

Table 3 shows the accident rate index from 1949 to 1955 for persons of all
ages and both sexes and also the corresponding indices for men, women, boys
and _firls for 1950-1955. In the latter cases the figures for 1949 werc not

y

|
|
| :
| readily available ; 1950 has therefore been taken as the reference year in all
| cases. For the sake of record, it should be stated that for men, women,
: and girls the employment figures are not the annual averages, but
\ figures for the end of May in each year, the annual averages not being
| obtainable ; there is reason, however, o believe ‘that the differences between .
{ the two sets of figures are unimportant for the present purpose.
‘ TABLE 3 F
INDICES OF ACCIDENT RATES (FACTORIES ONLY)
Total Index
Accidents “(1950 = 100)
All Persons
1 1949 .. % s  MI2ME e e 1037 e,
i - AR e e 1 B 1000 it
0 G Can Ln ASHRIBLT . © e e 928 S
! 1952 .. . e 155466 T 2 90-1
| 1053 . . ool VEBARY e e e 909
e 08 i e st MBI e 90-3
-7 T | T T 892
- Adult Males
1080 ... s e AARBERL . i e 1000
W L D Thes AN g e e 925
B8 % e o ohel RIETW e s il 890
088 v i ome  ORSEEY s e o 900
1958 o . e . DEDOBT e e e 890
1955 128,464 875
Adult Females
T S 22387 .. e s 1000 :
, e s e se AETN e 053 92:9 !
! WAL i e = L S 882 .
108Y e eme, e TS e e 909 ==
I o e S RN e el 934 Ui
s T s ad ) e VR . e e 934 R
Boys ol
1950 . e we 8.840 1000 TEd
1951 8,756 985 <o
T R 8,605 961 g
SRS . e 8.625 964 oy
W . - B.892 973
1955 8,754 : 963 -2
Girls
1950 3,275 1000
1951 3,224 G 584
1952 3,158 978
1953 3,346 - 1025
1954 3,462 1039 5
1 1955 3388 . 1009 i
[ 4 3
T o - =
LAy Tk
(. . - 1
Fare o g
’f = h )!:?;T
L ’
& " i ':r oy %-'.-‘JQ‘ & e ’
: 1 W 1 - l}' ¥ .
¢ P PR B s t_-“.-f..w, # _" . 2y
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index for all (see 2) shows a_general and
Jecteasem over the 1949—19.':_5% decrease is less rapid in the more
recent years, but xhentcileSSnthelowutyetge_oorded.

Analysis by Age and Sex

In 1955, the accident rate for adult males was about 26 per 1,000 and for
women about lomrlmo;Mnmtqbwlmdmhmabougtl;enm
uthe::atestormznmd

nt over 1950-55 than for men. In 1954 there was a
relatively heavy intake of boys into industry, followed in 1955 by 2 t
in the total number. Possibly arrival of many ers into
the factories in 1954 may have been the cause of the in accident
rate for that year, ition restored by a slight decrease in

Also, a recession drives the less productive workers, who are
less skilful and morc Jiable to accident, out of empkyment. :vhilc a recov
brings them back, or brings back other completely * green labour in their

_ with a consequent increase in accident rate. Since 1953,
ﬁﬁm in the women's accident rate cannot be ascribed to any one industry,
but to the general increase in the numbers of women in em ment. This
increase must consist largely of “ " labour. The best that can be said
about the accident rate for women in 1955 is that, considering the considerable
and steady increase since 1952 in the number employed, it would not ha\;
bacnmprisingi!thcwss ratehadexceededthatlot 1954 instead
equalling it.

as the 'rhmmncﬂned.thmhubeenl.ue_adyhchnmthe

nu?nsbef:: empl < since 1952. In 1953 there was a mise in the accident rate

rther rise in 1954 and an appreciable drop in 1955. Here,
Eﬁ?r:? l:gc:lr intake seems associated with a rise in accident rate, with the

ion of 1955 when the drop in accident rate took place despite 2
increase in numbers employed.

have emphasized re tedly in these Repoﬂs“that acfident prevention,
‘mlthe:scofyounspeﬁ:m.islheproblemof green labour and that

A
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INDICES OF ACCIDENT RATES: AGE AND SEX.
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FIG. 4. :
gal it Lo e
TABLE 4
ACTO! Y)
ANALYSIS OF ACCIDENTS BY CAUSATION, 194955 (F st
| i - - ber of Accident
i —_— i 1954 | 1958
l Causation || B [ B | 1 1952 ::;:‘ AT | s
577 48,064 45,368 “'lﬁ 25,7127 26,221 25844

Fandling Goods __sa  we 'g'gn 29,455 052 g’g’n 21432 2397 Rﬁg
l Pemhehess DU M| NAZ| ma) B ) W) W

Rrrcaineous Coomes " o | 4ol | opeses | dad | G | fae | 005 | O
{ 8 Siruck by Falling Body - | jegp | 15476 | 13957 . e | 13416

Use of Tools oo - ginst > 11,611 11298 12,100

Ste g,blu on of m“h' o el 12,204 1218 pas 6310 6,361 6%

Moltin Mewt, Mot or Camotte | 0 | ems | 67| S | sal | 42| 3

Substances ... avp e ey 3947 4,350 2449 2,508 2,563 2,664
Transport {"-“‘" thes Rl - 2,512 2470 161458 | 163,332
Tranaport (RS o - ame | voam | et | 1ssAss | 15T st
Total
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or possible ties to mischief, accidents must incvitably happen for f: o
Mmﬂonmmuyandpmﬁykaﬂympmﬂbh r
Accident prevention, as far as adult women are concerned, is also more a ¢
problem of “green labour ” than is often realized. I should like manage. [

ments to ask themselves what they are doing to protect the ex-housewife,
shop or office worker who finds herself for the first time in a factory against i
the con of her complete unfamiliarity with her environment. In -
many cases, it would appear to be no one’s business to explain to her the 1
!

y i _
mABCofukingurcofheru]!bymotnfemﬂhodsofwmhn‘"
the wearing of suitable clothing.

Analysis of Accidents by Causation ;

The relative im of the various causations is shown in the chant
(Fig. 4). The number of accidents due to each causation is shown as a per-
centage of the total accidents for the year. The broad outline of the causation
sn«nwnﬁnuuunchmpdhomymwyw,bmwremmemu

interest. -

Table 4 shows the causation analysis from 1949-1953, in terms of the total
number of ‘accidents due to each, Table 5 gives each of the more important
causations in terms of the number of accidents per 1,000 of the popula
tion, the resulting rate being expressed in index form (1950=100). indices
are shown in Fig. 3.

Handling Goods

This, as the most important causation, follows, as might be expected,
trend of the total, with a decrease over the pen t for 1953
and for the year under review. It is a littie disa ting that the accident
rate due to this causation has not again di this year: it was
that the ever-increasing introduction of mechanical handling would
further reductions, but there are hints from reports that some man-handling in
connection with mechanical handling may be partly responsible | mechanical
handling is not always as well thought out as it might be in relation to the
process as a whole and sometimes involves unnecessary or awkward
incidental man-handling.

| Power-driven Machinery

The index shows steady progress, which persisted in 1955. No one would
claim that the number and complexity of power-driven machines in industry
is decreasing, but rather the contrary. The progress achieved cannot, I think, -
be taken as anything other than a uence of the considerable effort
which has been expended on the safeguard niuot this machinery by all con-
cerned, but as this causation is still second in relative importance, there is
room for much further improvement. .

®

o s ol o sinig i i e i . e i i

Hand Tools
The index shows the decrease of any ; this decrease, which per-
sisted in 1955, no doubt reflects the continuing displacement of hand tools
by portable powered tools. *
5 ' i
t o
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| l
|
B
;Pstur:uw TABLE §
e INDICES OF ACCIDENT RATES FOR VARIOUS CAUSATIONS
Itiveness (FACTORIES ONLY)
pen for R 3
i Causations 1949 1950 1951 1952 1953 1954 1955
' mos All Causations = ... 1037 1000 928 901 909 903 892
fosr s Handling Goods ... | 1060 1000 | 923 887 892 g62 | 863
Jnanage- Struck by Falling
usewife, Body .. - | 1022 ] 1000 90°1 891 | 899 885 | 857
{ against Power-driven
bt In Mach | 1009 | 1000 | ors | 859 | &7 gat | 816
fa Use of Hand Tools 1067 1000 884 870 874 819 787
1 the Persons Falling 992 | 1000 | 944 | 953 | 978 997 | 984
~orking Stepping on or Strik-
ing against Objects 1029 100-0 933 915 970 1004 | 1024
]
| ' Struck by Falling Body
{1e chart This causation follows the general trend, the index showing a decrease in
/s a per- | 1955. This causation is, of course, allied to * Handling Goods ", in that a
wsation substantial proportion accidents occur incidental J to handling processes ;
| changes furthermore it 1s not always possible, on the basis of information supplicd on
accident report forms, to de with certainty in which of the two causations
1o classify some accidents. :
he total .
’P"""l:‘ Stepping on or Striking against Objects and Persons Falling
,ﬂﬂ?m These two causations are again allied, in so far as a Jarge proportion of
falls take place *on the flat » rather than from heights, and many of these
are caused by uelrpi.ns on or striking agains’ iects. It is again not always
possible to classify accidents with certainty into one OF other of these two
! causations, and many classed as * falls » might well, if complete information
ted, the | were available, be put into the other causation.
el The interesting thing about this pair of causatioas is that, while before 1952
s Sons: they followed the general decreasing trend, since then they have substantially
d effect {  increased. If taken together, these two causations are second only in import-
Wling in ance to * handling goods » therefore we raa!lg have here a problem to tackle
chanical urgently. A maijor reason for the increase in these two, causations is, no doubt,
T the increasing volume of production and consequent increasing congestion
whward factory space. i , the more goods, articles and persons there are on
' ngivcnﬂoorspaoe.themorechanceihereisofueppmsonormkingapmn
objects, with conse&uem injury. 1 am well aware of the cost, and in some
areas, the scarcity of factory sr:oe. and that it would be 2 counsel of perfec-
tiantourgecm'yeouwd aorytoexpandottomm'emtomtewm-
¢ would * modious premiscs; 1 s, in many ap| ntly ho essly congested
industry premises space can be better utilized by works planning and by the imaginative
1 think \  use of storage devices. Even in factories where lack of space is not an acute
le effort | problem, there is plenty of evidence of poor housekeeping, and general lack
all con- ! of tidiness. 1 am aware that I am not stating anything new in Stressiog the
there is . importance of order and tidiness, but 1 have no hesitation in putting it as
“Number One " on the list of priorities in accident prevention.
Transport
These accidents are discussed in Chapter 5 and it is sufficient to say here
tich per- that non-rail transport is the only other of the main causations to show an
nd tools increasing trend. It is, relatively, not one of the most important, but the rate
of increase is, in comparison with that of the others, enormous. actual
number of accidents per year has more than doubled since 1948.
i 51
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TABLE 6 ;.-E i
ACCIDENTS CAUSED BY POWER-DRIVEN MACHINERY, 1949-1955, (FACTORIES ONLY) g‘i
Causation 1949 1950 1951 1952 1983 1954 1958 s E
e e L 121 155 183 207 154 159 185 -
e ML S 97 83 75 0 80 19 51 &
Beiis, Ropes, Pulleys. e me e 619 620 569 549 347 563 531 E
e s . i | 2w | m | 308 | 3% 3087 | 324 4
Milling Machines . s s et " 80 399 357 35 330 135 351 g
;‘3 Power Presses e s P e pres o 428 562 S48 457 418 490 502
e o L M e o | 1em | 1904 | 1652 1554 | 1536 | 1509 E
o ST P S 966 | 9% o9 | 9 a4 a1l 900 .
Vertical Spindie Moulding Machines ... . - 3|, 3% s 788 336 310 5 %
Other Woodworking Machines ... e o 732 793 714 701 704 634 648
Rollers of Calenders, Mixers, ete. 621 652 656 618 659 782 805 %
Dbl e i Al N e et 19397 | 19626 | 18062 | 16749 16939 | 17235 | 16822
SRR T o | wAss | 25m | 2619 21 | 6221 | 25844 }

i
.
*
i
i
|
—
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previous years must be considered as unduly low.

53

:
g
§
:
:
i
g
=
a

It will be noted that this year's rates are, in aggr also
T individual industry groups, somewhat highcr than the mupondm?&ﬂf;r;
for 1954. The reason for this is that, as mentioned in my Report '

mnn{uﬁ.ms had inadvertently been supplying information based only on the

: of accideats notifiable, i.c., those involving more than three
a : 3::;' dinb?ement. In 1955, ore, a new form of return was s=nt out on

ich i made clear exactly which of the two classes of accident was
i :;T:g f‘:vr‘:ml’hc mepome made ity quite clear that in some cases onlr report-
able accidents had previously been included. Thus the figures for 19

egate and

T D e S ——e e e
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TABLE 7
ACCIDENT FREQUENCY RATES ! RN
Number of| Numbers P
InpusTRY GROUP Firms | Employed F'mﬂ PoOTTERY
— GLass
) - ) ) “ -

Texmies 24 147,452 129 v
Cotton e o il S 73 44,116 154 Coal
Wool, Worsted and Shoddy ... ... 81 45,079 111 { Other
Pl'n. thmP and Jute ... g gl.mm %g Paint:

m "ee e -ne -ae
Hoy yon' 9 8,376 058 TaNNIN
Other Textiles ... 13 9,141 1112 PrINTIN

CLay, Stone, Lime anp CemeNT 108 26,451 2:11 Texti

Brick, Pipe and Tile-making 60 14921 | 236 e
Other Clay, Stone, Lime lnd Cement ... 48 11,530 178 ’o%;
Mer 306 298,894 299
Iron and Steel Hlmdm umdion, con- Laur
version, rollin’z{,:nd tubes . e e 130 175,339 M WEARL
Iron and Steel i 87 41,582 320 Use
Tinplate ... .. o ke 21 18,882 340 Tail
Steel Wire and Wire lope L | 5,920 326 Dre:
Non-Ferrous Metal Extraction, Conversion, w
Refining and Founding, Rolling and Tubes 59 $5,171 229 Boo
Mnuma Works (CTHER THAN. MACHINE Russt
m { 487 440,486 153 PAvER
Bn;i:nei-‘hildlnl and llcptlrin; |g :4,315 %-:; lm
m.:ctdn:v 'buldml.. Tmmlsdonm : e 3;2; e Leé
M oo 57 . .
Boiler-making ... .. e e e 15 15765 214 g
Cmurueltmml Bn;j:eeria; bhe | wae e l% 25-?'33'3 ﬁ;
ulic, Ventilating  and anmc ; Foee
ginuﬁnf o R . 24 21,674 1-85 . Ba
Machine-too hll other Tool-mlkin; o 43 23,786 1- Ce
o
ACHINER Amuol o PG, ase 3 369,887 1-54
» extile ;im“ud Aeumrl‘:: 12 11,934 168 Drir
Miscellancous Machine-making 60 58,525 149 A
General Imlol;:i.& Engineering, Making 42 oG08 e N
h.ll!‘:l and Tt'a.mwl; Pl&nt and Vt)l'ljdﬁlm 11 16,015 2-33 Tos
Motor Vchir:lu (other than steam otor ow
es, Carts and Carriages 91 157,107 126 |
m(.'yde Enytcil Munitions of War ... k74 45 188 Sos |

Liowr MetaL TraDES ... ... 84 56,102 152 Fn; |

Bo . : :

b s Qo Bl Sewwt |y |y | v o

EL

MisceLLANEOUS METAL TRADES ... .. .o 30 22,291 162 ._.?% "

SHIPBUTLDING 65 104,790 243 ";{ =

ARCUAFT .. 55 98,461 080 %

Genera WOODWORK 48 16,142 195 7
Saw Mills, Joinery and General Woudwoﬂua; 26 7,120 g‘g :

Box and Packing Case Making o 3 571 ¢ 5
Brushes and other Special Woodmc 7 2,658 120 -
Other Builders' Materials 12 5,793 1-35 _

FURNITURE, ET! 34 21,674 198

bi d Chai Making, U olmy 12 3534 126
&gﬂ!-‘ummmu ;ilakm;‘. l'-i! 2 IS.I!U 211 i
(Table continued on Dext page) E
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— 18
e Number of| Numbers l‘lﬁ" !
InpusTRY GROUP Firms | Employed }
il M o 1.9 e i
R 21 14806 | 127 |
POTTERY .. - ” Mgt 225 i
156 "?'132 > '
m’m“ s, wes aen sue it s 3 s |
Maﬂ?ral Mumre e ﬁg “ﬁ ﬁ; ?-%: ‘: '
g e 3| Vs | ¥
Other Chemicals 1
Paints, Colours and Vamish "/ o 166
e B, D 29 n| um| |
PRINTING, Breaciung, DYEING " M |
Printing, Bleaching an L) |
Cloﬂ\k!;:ghlnl. Raisin u.tl ld"ﬂl'": - P [z |
and an RE
bR ot 4] ) 4B |
andl'm :
061 i
WeARING APPAREL AND ARTICLES m m ﬂ ‘: ;;2 -
IR e
B’r'elfs':mhsmml"mmm .l Oer ‘39’ “ﬁ} 5%
Wearing AP
Boots, Shoes, gpwﬂ and Clogs - 54355 123 |
RusBER TRADES ... == - hes I‘l".:;% ;?} :
74 i
I'arn. homl-mnkhl ' 1
board md Mill :
uuz %::d and Lithographic hinliu "’" g g,sg: ?-g '
I'Id“'l. 'mtiﬂ‘ W " 55 127 ;
Cardboard and Piper Box e 9 72
Other Prlnlinln Photography, etc. sk “;;;’,} ; ﬁ
Foob 10
Flour and "Otber Milling 3 20397 14 {
) cm{ediourv (Supr). Om #- 7 .07 241 ?
I I 34 12097 9
D‘ enw waw ans wes % lz‘g? !.so ) i
Alcoholic
Non- Almhol: _ - 229 e e ; ;: |
Tosacco AND MATCHES ... oo * = i
EXTRACTING )
Omncace, O REFINING ”:\-_-. " % e 134 l
Soar, STARcH, CANDLES, 1
Fine  INSTRUMENTS, nwlu.n? m 6 05 116 \
ARTICLES, ETC. ... o " - P 2.48 \ i
Gas Wonrks o | ew " 4 g P \
g ELECTRICAL SramioNs® ... . o g 168 i i
OrwEr MISCELLANEOUS INDUSTRIES oo = I
7 um:!:ﬂ Sg.;‘;dﬂ los-m or THE 23 16.764 23:, :
. F-“:T“m . Al =y b - —_— }
| ction | 2 |
guﬂdigm %"."i%..m 2 |
\ pera Demolition = S <
: Works of Engineering Construction - o 2 1651 2:50 1
‘Warehouses e
2748 | 2,445,060 3 i
! GrAND TOTAL e wee  oor **° ' I\
~Toe fgures refer to the 11 Generating Divisions of the Central Electricity Asthority | i
sot 1o the actual generating stations. 55 '.
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. CHAPTER 3 y L ]
i . . . . - 1
Accident Prevention Organization } O
Time and again, it has been emphasized by ev dealing with the subject - Jarge DU
of accident ?rl;renﬁom that, unless a genuine and continuing interest is shown W?“ﬁ
by top management, the scheme, however excellent on paper, is doomed to would B
stagnation and ultimate failure. . - T ! men,m |
' A personnel admitted to one Inspector that there was supposed commen
I to be a safety tee in his firm but that he as chairman had not calied E.m
: it since he took over the job of personnel manager nine months ago. In fact, very a ‘
' the committee had not met for about a year. Commitices should not be action i
! mwdmhwemymemm_mmuwdm very im
| output figures. If the management in this firm had a Teal interest in the concern
! mnumchahgseoouldnothawmed; y when a new person = | favour :
| took over the job of chairman. b * fron? aviad ?%_, and sh
i If there is a falling-off in the standards of an accident prevention organiza. general |
: tion it is not necessarily due to lack of goodwill at the top. For example, incentis
! the safcty organization in one large firm centred round a safety mmms‘
otlﬁmmdwmeaooeo-orwdnfetyms_pms.andl  safety cauion
committee which met m y, but the director, who was primarily
responsible for these arrangements, had become hard-pressed with other ;“"“ib"‘
i duties. Certain accidents occurred which ind that reorganization was | the fir
: desirable. This firm, on looking into’ matters, then made the following iy
| improvements: the general works manager was given a measure of direct ol
: responsibility for safety ; supuvisor:;cmw records, which counted for The
promotion, were extended to take figures into account: a safety and §'
committee was formed in each main with the departmental contis
- superintendent as chairman, other mem being the co-opted safet accid:
'y inspectors and either the head of the safety department or one of his staff,
the staff of ugle g;?rd-matkgeng shop was d::kblfed. The '5:‘; of all g _ Year
| was said to be that ““Men in the departments or guards pursue Avera
matter until these are provided and then do the fitting themselves instead of em!
waiting for someone else to do it ™. ' i Na ‘ Hn;;l
Some firms seem to have a strange idea of the proper functions of a safety "
officer. In one very large establishment, there is one safety (with little Freq
: ornotratning!orthework)whospmdsmuchofhhtimein king reports Dur
| on claims at Common Law by injured persons. Whilethema.hngotm.;j; the
reports is a duty which is discharged by many safety officers as a regular = A
part of their job, nevertheless it is not lhcu‘m!n function, which is accident * 207
prevention. A good safety officer should try to get the confidence of all ranks - o!':'
uanimpnﬁdtechniﬁlcdvinﬂmnfety:thueisagooddulmbeqsd..'-: oo
at any rate in a large establishment, for having s on accident claims o
compiled by the usual managerial machinery, mmutedbythenfay::_
officer as a technical expert. . 15 ¢
The status of the safety officer must be such as to enable prompt action tre
to be taken on his advice. In one firm, two were installed and . o
put into operation with guards which were obvi yimdaqn.m.dnpnthﬁ e
56 RPN
= - in ¢ Segmy ."’.

Annual Report of the Chief Inspector of Factories (1955) Published by AsbestosClaims.Law
ACL Doc 10918 - Page 54 of 282 asbestosclaims.law/library/10918/54


https://asbestosclaims.law/library/10918/54
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f Anothet safety officer workiog from the in a responsible officer at
‘ gﬁﬁwmﬂt can do little unless there is e
| E n -
tions, One:;:: “This District 1 hichydto excellent work in ﬂ:gomthue
: wnumberdﬂl‘%muymﬂwlwwmmw
# subject prevention field. Tt 8 80 SXCESC oo o accident freqBetil e accident
i Would have been an Alarming (e important faCl0REs S n factory
iomed 10 District ", He OV hich have been long eSAbERCL, Tio20's and the
prevention €0 prevention activities i the €8 ooy today.
wpposed - ommence maton i provably e S, ckigaied and SPEIOPELS
!aﬂuﬂl ww “i i ’ is {ﬁoﬂ. mah “‘l
In fact, very acaident, RO 1o preven any rEPEL Ofihe status of the individ
I not be action is prompity T § there is no respect fOr T8 L o without fear of
I weekly very impartial LT o action is. taken W of the Union sceretaries
st in the concerned. ﬁmmcimthe"“."mm"‘u“’g of less than unity are
‘“dm;_ PNo efforts are -de‘;,mm-mh competit 8 o competin
yrganiza- . 'vumﬁnanml‘“d : . The knowledge
example, S hich cost a great deal o aoveatios 18 nmrhlﬂlb‘;w are
t s both of first aid and of mdmmgnd(:usww since valuable BT, ors
=3 mf;li! mmpﬂﬁtimésnl amﬁ:‘fm;m of work and .';thcﬂ ‘;"’m owes
SESMATEY . Only 2 . ined. é
ith other ; :‘” this degree of A bﬁ?;“_:;m“m and unsparing donnowdl
tion was mﬁm.m;o{mﬂ‘“"' 0{ A 20 fron
%'1‘5‘;;‘.53 the gen mﬂtdmwmmtmt;m;mw ..T;::,g?.m
:Lo:la‘:?; and steel work?is oo;inen!ed on by u;ﬁ:innm‘-"mu-l g 2 m",:nw reduction in
e : ﬁe;:dfr:m@ pase for G0 WPMBER 35N % - 195¢ 1955
s stat{ - 1948 1949 1950 951 1952 1953
- all this Year 1 3830 3929
srsue the Average number 3160 3200 3450 3520 3766 39
wstead of omploysss ‘ o 16 w183 ‘l_;:
Number © 254 222 209 180 156 143
| Time dents ... 297 2-49 218
a ! Frequency Rate - 39 has increased,
e ' . the period concerned, while the numm dwempm.;'m 254 “’l;‘:"_
. of such During ! p:ttlou.ﬁmcmidtﬂtspuw m@wmmwj :
o the number hours lost per year has his works in the reduction
a‘;%dm: The s ufm?;n-w has bee .cmmdl;tltg;; there were 44 lost-ume
moks 4 2070 QN rail traffic and rolling SIOTE Jocs ihere were only 7. &1
besaid, | SLAT many of which were SSLOUS
t claims :* which were of a minor nature. i bly total of
e ince the appointment in -‘,’m““d . "‘5.5{, cut down m‘.,,,i'-”‘,chw ﬁ?i-.
: i t for lr;!i“ﬁ“ in an mzpmuble accidents, Wit B:orh.
2t action s There were, in 1955, only {0t SR s targe
| ol n
pie the record for 8 factory epioY 57
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in addition to the activities of a full-time safety officer, supervision generally

is made to play a big part in safety work. Senior supervisors are kept fully

aware of their responsibilities ; Factory Department and R.OS.P.A. pub-

lications are to their notice, and they take part in discussions on

accidents and on the provision of further aids to . During 1955, many

ofthanauendedthreu—wakmotpnmdlmnl: i and Allied
a an

Employers’ West of England Association ; r, followed
i ion, was included in the agenda of cach course. This firm has had
a continuous fall in its accident rate over a period of six years.

Of one large engineering firm the Inspector reports: “ This firm held a
‘Ten Years of Safety ' week in May, 1955, with exhibitions, films and com-
petitions in safety. It was ten years ago that the safety department was set
up to deal with incidence of accidents. There has been a remarkable
drop in the number of reportable accidents, from 424 in 1945 to 195 in 1955.
Numbers employed rose from 5,560 to 5,854 during that q_e'zod. Man-hours
lost dropped from 160,185 in 1945 to 60,230 in 1955. corresponding
frequency rates were 3-54 and 1'54. The safety department of the firm rightly
claims some of the credit.” _

'The importance of preventive maintenance has been repeatedly stressed and
can hardly be over-emphasized. A mechanized foundry, at which the works
neer is the safety officer and where the directors take a keen interest in
ety, introduced a system of preventive maintenance. All buildings, plant
and machinery are examined regularly by members of the maintenance sec-
tion, who complete and return to the engineer a form containing particulars
laid down by him. A few of the matters which receive weekly attention as
to condition are fire-fighting appliances, roofs, ladders, and all dust extraction
plant. In much the same way, planned systems for the inspection and
maintenance of automatic safety devices in card-rooms and blowing rooms
of cotton mills are resulting in a higher standard of compliance with safety
requirerents. .

At a chemical works, one of the matters which has had attention during
the year was the system of handing over plant from supervisors to fitters and
vice versa, because it was found that that was when some of the mishaps
occurred. The proper use of “ permit-to-work ™ systems, as stressed in my
Report for 1954, can play an important part in reducing accidents at these
stages. '

. At the same chemical works, useful twestiom for safety sometimes come

; from the medical officer, who examines all employees at frequent intervals, as

} there is a considerable health risk. The men tend to talk to him and to

' suggest improvements. The firm has also put on an attractive display of

i gloves, boots, goggles and respirators in a corridor near the washing facilities.

‘ A container which exploded was put in the display-case to warn the men
against putting anything inflammable near a source of heat.

An unusual development in safety work was the formation in a vegetable

ng factory of a night accident prevention committee. Some 500 night-

shift workers felt that conditions at night, when a great deal of cleaning and

work was done, were not receiving ad consideration by the

existing safety committee. Consequently the night committee was formed
and functions separately.

At a large food factory, in order to identify the safety representatives, and
to encourage workers to discuss hazards with them, each representative was
provided with a button-hole or brooch badge, specially designed. The
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the , and, in 1955, there was considerable activity of all kinds. Contact
between representing all industries in the district results in success
stories becoming more widely known, as well as much valuable knowledge
being pooled. phasizing the importance of this contact, an Inspector who
y attends the meetings of one group says, “ The tatives of -
the firms who attend are very keen but their backgmm1mge is
limited. That applies to the majority or{mrersons concerned with safety in
factories in the District. Few, if any, realize that there is little hope that ;
they will build up enough experience on the basis of what occurs in the par.
ticular factory with which they are concerned. There is a tendency to hmit
their interests to machinery and plant in their own factory and to the type of
accident of which they have had experience in the past.”

i

A ial feature of one group this year has been the visits to member
firms, followed by a kind of forum at the next meeting when points noted were
discussed and answered by the representative of the firm visited. This

[ exchange of ideas and widening of the horizons of safety and personnel officers
and others by friendly visits to other factories is having a stimulating effect.
At a recent meeting many members paid tribute to the tidiness and cleanliness
of a large engineering firm which they had visited and they asked for details
as to how it was done. '

eI L L]

P :

2 When so much good work has been done throughout the country, it is
impossible to mention more than one or two items. For instance, the
Gloucestershire Industrial Safety Group, formed towards the end of 1954, |
had a particularly successful year and did much to stimulate interest in, and
impart information on, matters of health and safety both among its own
members and among employers and employees generally. Forty-eight local
firms, representing a variety of industries, had joined b; the end of the year.
Activities included three lectures, two works visits and three small exhibitions.
Largely owing to the encouragement of the Mayor of Gloucester, the group |
held its own exhibition during National Safety Week. Fig. 5 shows part of
the exhibition, manned by two apprentices, twin brothers, who greatly enjoyed
demonstrating good and bad practice in the training of young persons. Poor
hghnncf. unsafe wiring, handle-less files and broken hand tools, untidy hair
and clothing, old boots, splintered workbench, uneven duckboards and
general muddle at one bench, all have their count at the other bench
where tidy, efficient and safe methods are illustrated. At the request of .the
Rural District Council and with the help of a member firm, a shop-window
display was given in the village of Nailsworth, a locality containing a certain
amount of industry. Fig. 6 shows the display, which consisted of two panels
illustrating safe and unsafe tools and equipment. Such displays, which are
simple and effective, give publicity to accident prevention in localities which
wwaerwiumtbelwched. uch more could, I feel, be done on these

¥
N

TRAINING OF YOUNG PERSONS IN SAFE WORKING.

Ral adl C B ST HSHITRE INIMISERIAL SAary o &

In Scotland it has been a busy year for the Scottish Industrial Groups
Advisory Council (S.1.G.A.C.). In addition to the regular meetings, three
ial matters have occupied the attention of the Council. In November the
ncil held its one-day Industrial Safex] Conference in Glasgow, at which
papers were given. Part of the “Stay Alive” exhibition sponsored by the
Glasgow Corporation was devoted to an exhibition of industrial safety equip-
ment, the organization of this falling largely on the shoulders of the Secretary
of SLG.A.C. At this exhibition the Factory Department provided a stand.
which was manned by Inspectors. In September, St. Andrews was the venue -
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F1G. 6.

of working. It has become 2 t.bowe\ier.thattheyalwhaveaverygood
efiect on safety and result in pfovedwortingmndiﬁons. It was often said
that this industry, like some others, tended to keep itself in .vnmtigbt com-

épmdcg:icklythmughtheindm.buttmdedtouinonlyinisolmd
pockets throughout the country. At these inter-works visits, however, accident
cxpeﬁmmmdmmhodlo(;mrdincmdhcmndmdmmm
away.

In docks, the local safety committees referred to in hndyur's Report have
continued their activities. The National Association

through its industry safety committee at national level, keeps
local activities and issues safety literature in the form of bulletins and specially

designed posters.

Building Industries

DcveloPmmuinwcidmt tion organization in
mmﬂymﬁaadmtghrgﬂmmydwhommuﬁveln
appointing safety officers and in promoting schemes to stimulate interest
nmonstheirownmdothu oyeumdintheindumy y. One
velgh edlirun ntedﬂvereﬁonﬂu!etyomwidurhg year ; others
a tot

of one or more safety officers.

Most of the industry’s special safety groups had a very successful year, but
there were, unfortunately, some €xce jons, where for one reason or
fittle progress was made. The London Building and Engineering Contractors
Group, which meets at the Industrial Health and Saf Csml.rc
increased its membership and its Junior Group also fl
efiort, little impact was made on the smaller contractors, and attempts 10
form similar grou affiliated to R.OSP.A. throughout the country were mol
successful. Yet mMﬁmianpvcutheirmumtor
nolLoiuingthc gcmnljroupointheirumthehctthauheir problems were
in the main rather di ermttromﬁmeclhctoriu.lounttheymted
their own group. The Building Contractors’ Section of the Birmingham
DimictlndusmalSqumeupahoimrmedmmep ip and by the end
o!l955mrsoﬁrmmrepmmwd. lnlddiuonloguumanddis-
wsﬁma&oodmuyﬂmmmumdtheqwmlym.
The Scun mlndmmianﬂﬁulnmmwayam&mmm
1954, did not have large attendances at their meetings, but
enjoyed and discussion was Very animated. A highly satisfactory feature is
that Trade Union representati is strong and it ishopedthutheUnim
will accept office in the future.

antutcsonthekeg\mtionsappeuedtohemcoudnlinmusinsimem
Those organized the Ministry of Works in connection with the general
building courses for foremen and apprentices at evening institutes resulted,
inonearea.inlmddcnriseiuthenunberofbuildingmddems

-
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Some firms had apparently not been y aware of the legal require.
muuwwcidemnoﬁﬂiation. At Wolverhampton a lecture was given to ‘599“
the general public. Another city arranged for a lecture on the Regulationy ~ 9itio%*
to be given to the managers, foremen and safety officers of the public works Iwouldm
department. In addition to co-operating in such schemes, Inspectors were  ©Y
invited by individual firms to talk to their foremen and members of the | SUPPO
management. ] D
Building exhibitions sponsored by the Ministry of Works and supported comir
focal Employers' Associations, Trade Unions and Education Authonties wey by tht
held in Grimsby and Doncaster. At cach of these exhibitions ths Depar. ~ emPl
ment had a stand, on which photographs and examples of some good and the
some faulty equipment were displayed, and the stands attracted their full
share of visitors to the exhibitions. : 2
: The view, expressed by one Inspector, that the smaller contractors know T
i of the existence of the Building Regulations but seem to dislike any tt
: rmﬁndmaboutthem.wuunfonunatdybomeoutby"ﬁpomfmmmm 4 0?:
on the progress of accident prevention in the building industry. In too many | 99
? cases, and even among larger firms, the a t of a responsible person | S5
| under Regulation 98 appeared to be purely nominal. It was not uncommon oo i
. to be told that every foreman had been appoinied. This does not constitute The |
; compliance with either the spirit or the letter of the Regulation. For directors, oy
: agents, managers or site foremen, such an appointment means additional parci
i work, which usually cannot find time to do. Where a suitable o
& bas been appointed as full-time safety officer, the results in accident reduction s
! bave been satisfactory. _ ! ¥
' Reports indicated that steel-erecting contractors were still insufficiently. yor
. interested in accident prevention and that the men were quite prepared to . us
I accept “ danger-money ” in lieu of safety devices ; a sad but true commentary e
' At large building sites, where up to a hundred or more sub-contractors may | saf
be operating, it is frequently most difficult to decide precisely who is |  of
responsible for covering a hole in the floor, or who should put up guard - '
ils. It was to solve such a problem that safety committees were formed at .ﬁ
certain power station sites. It was left fo the main contractor 1o appoint a sh
site salety officer, the Central Electricity Authority agreeing to co-operate by th
supgg?moﬁoc.m..mdmisﬁngholhumyl. At one site the
Authority arranged to provide instructors to train men in an approved method |
of applying artificial respiration in cases of electric shock. {;
Individual firms carried out some excellent work, of which only a few u
examples can be given. One building firm issued to their foremen on sites , h
two large drawings. One is an isometric drawing showing construction of 5
scaffolding, l;witl:I notes onthec;ecﬂon and wi:ih dﬂ'?'ili:ddnrdm to the d
a iate Regulations in uilding Regulations, wing emphasizes v
&mm«mnmdchmchmdsanwmmthnthcmunlmd:
their work safely and carry it out in a safc manner. The second drawing
deals in detail with crane erection and with a crab winch, also referring to -
the Building Regulations. On a number of sites these drawings were seen )
affixed in messrooms. copies had been taken and used by the
other building contractors. _
Several firms arranged for Inspectors to give lectures to foremen and others
with a view to getting better compliance with the Regulations and thereby
reducing accident rates. Roofing contractors in one district passed a resolu-
] 62
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school, in which training in safety plays an important part, it was said | industri
ruefully that it was necessary 10 supervise the supervisors to make certain Welfan

that lhfz always carried on safe practices. Unfortunately, too, it had been | employ
d that boys who were correctly trained in the apprentice school often :

degenerated when they were in the factory among older men who had long- | l::: by
ingrained habits of unsafe methods of work. confert

Instances of co-operation between neighbouring firms in similar industries ' ﬂmiﬂ:
were mentioned in last year's Report. A scheme, which took some time to machi
Materialize, was initiated by the Chairman of a local Engineering Industries such
Association ana is administered by industrial consultants. Firms too small cardin
to run individual training schools pool their resources. Each firm engages its forem
own apprentices, but they move among the co-operating firms, thus widening Train
their experience. The ucation authorities encourage the arrangements, ilbe“d“:

Induction or initiation courses, lasting from one day to a week or more, uscfu!

were arranged by a number of firms both in the heavy and light industries. \ on at
While such schemes cannot be looked upon as training, they assist in makiog
entrants feel more *at home” and often link up with the true training educi
schemes. Induction courses normally consisted of talks by the manag=ment
or by personnel and safety officers on the firm's history, its production, its
welfare services and ufclyorganintiomandalsoo!tounmndthcworks.
conducted :{ a person competent to interest the newcomer and to explain
something of the plant and processes seen. Some firms had to inaugurate, or
adapt, such courses to meet the blems arising from the employment of
forcign workers. A steelworks, for instance, extended its scheme for the.
benefit of Italians, and made * ad hoc ™ arrangements for any foreign workers

- of other nationalities. :

Continued shortage of labour not only intensified the need for apprentice-
ship schemes, but appeared to bring a widening realization of the value of
some form of training for workers at all levels. These schemes were mainly
designed both to interest and attract workers and to render them efficient in
the job in a shorter period of time than was otherwise possible, but they also
enabled the new worker to receive carefully planned training in safc
techniques by a qualified teacher, instead of taking his chance of possibly
indifferent training by foremen, chargehands or other workers in the factory.
Such schools prﬂ:are workers for many different types of job and the trainee
is not sent into the factory until the nm:z dexterity and basic knowledge
have been acquired. At an old-established biscuit factory, the foremen and
supervisors have ceased to be burdened with training and it was found that
the method of using skilled trainers enabled the worker to become efficient
andtoumahighmeo{hp;{inlbmnhaﬂmeﬁmepmvioml taken.
Instruction ia factory safety, health mdweliarcisgivmbythech::i‘ trainer

The training of foremen in management is no less important than the
training of personnel in production. In addition to training foremen and a
supervisors in the content of the job and in safe methods of work, there is g

t

also an obvious need to instruct them in how to impart their knowledge to
others. Inspectors reported that some firms fully realized the importance of
these techniques of communication but that there was still much to be
Jearned. Careful training should effect improvement in those who are not
born teachers. If the foreman-pupil is unreceptive and incapable of changing
his wa forthebcncﬁtnhhosecnu'ustedmhiswt.ammcnts;hould
be ma eloensurethatlheiuhia!miningof)wngpumhndothulumm
is satisfactory from the safety angle.
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s e B lend supervisors’ training courses run B~ Er_;'
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gemen arrange courses on su r mwowm BEiR
Bals from s wide Bl AL R e London-as el a from Lancasis i
‘wo h Wales, the A »f industries. ' At
.Z.",I.L"; ﬂmm.mam-wuwmwwdm s, _ i
rate, or ectricity Authority, which : ““ﬂ“‘l. WELE
jf,m‘,‘,’: d?:pioc?e’:] “51 all leve’;s. introduced nﬂ:&mal schemes during the Yt?;n 1 H"‘
. These included a onc-day ! e October, the first qil
1' atended by powet MO mm“qu officers was held at the § :
: residential training TS o Suryey, The asted & week.
renti Authority’s Central Training Centre . e (e that it
'L'?J:":& .An Inspector, wh? atu:ndu: ngnno:e Wd;kd lﬂmw e G mb“m' o e
. mai extremely useful ope ."°d‘
?c::n:i mae:&ofaufdyoﬁmmdmthebtudthoimpb T b
B Sieo The National Coal Board extended their five-year apprentieciip T2 oy
n safe for coal-mining mechanics and electricians to _thoscﬁ S :
joosibly or e coke-oven works. During 1955, for ‘the first s,
el preliminary course on basic safety principles was ¥
ainee i 1! 2 - .
Lwledge British Railways (ﬁened a school wmlu m amrweivins : .
len and jnternal d'man?!!- 'ew[hmemml’ nil.opll d‘d. which th ey will be fI.Cﬂl .w.hm
rﬁﬂtﬂlmd o :l':d p:?clrutlh‘cn:::?g;; workshops. l]‘.': ing in accident prevention is an
: taken. imegonant itemn in the curriculum. L m . e
trainer. under review wn ( .
| _ On the whole, b/ the importance of including training in sefcty, heaits
i':-: :ﬁ ‘:ndmweuare in all tminin&:or prod‘:cggu_;: l:nd for mﬁtzm (raining snd
o i - ﬂhﬁ"&?&% pmtemonal safety officers and alhen engaged in
!:?é:g " the work of preventing i ustrial accidents. -
| to h i
re not -
1anging :
should i
earners :
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CHAPTER 4
Accidents in Special Industrial Groups
Accidents in Nou-Ferrous Foundries

TuE accidents reported from non-ferrous foundries have been classified and
the analysis appears in Table 8. -

TABLE 8

ACCIDENTS IN NON-FERROUS FOUNDRIES
1. Power-driven machinery (except hoisting appliances and hand
wols) ... 105
2. Hoisting appliances :
(a) Slin KBRS ... _ec ser  ses e ene o ee 3 =
Eb; Falling or swinging loads ... 16 ?
c) Others ... 12 - y
3. Portable and hand tools (excluding eye injuries) ... .. ... % -
Burns (excluding injuries) : . .
(a) Mcsllen meulm )i T
i) Furnace v 20
1i) Transportation ;g
iv Ion‘cm 10
: (:) . o e b o
) Use of portable or hand tools 15
6. Falls of persons : 3y
"(0) From Beights ... .o e e s v e 2
?b; Into holes, etc. ... 7
¢) On fint ... . o M we wsh e e 38 G
7. Struck by falling bodies ... 228
8. Stepping on or striking against objects e e ” oty 74
9, Manhandling materials, etc. :
- (a) Strains ... 129
. — 283
Total ... 12% '
FTh;rehﬁveimpoﬁmo!theumtiomottbeuwﬁdmuissbmh
"t there is a typical foundry accident, it is the burn. Of these, excluding
eye injuries, there were 250, of which 196 were due to molten metal, the
othmbein;duetooomactwhhhotmdorotherhotmatedﬂsorobjm.
Many burns were due to metal flying when moisture was by some means or
other inadvertently introduced into a melt. Out of 20 burn accidents reported
in one District, 1 were caused by metal flying when feeding the furnace or
m‘ble.mdinmnymthemwﬁalbdngtedmmpw!ﬁcbm&hu
66
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mwhnmudwhouammmﬂziahworm mechani
mmmmhtdamummmwmwwﬁ most ex
duction of moisture in .nolten metal, it is ising that such accidents can .
still occur. Careless introduction of ingots and material into melting Eye v
mhubemknmtoamdiuctz This is due to the persong]
In one District two serious acci ts occurred involving the pouring of non-

dmdtmdummummmmdiuintbemdbﬂlum‘ tu:

Although most firms take steps, for inc*ance by pre-heating, to ensure suitable
metal is dried before it is lowered into *_e aoe.maevcmlm:&:: cooler-'
measures have been defeated by unforeseen, although not unforeseeable, cir was be
mwh:chuusedthemeu!tobwomewetordamp. or example, one man’s
aocsgemmlhoughtzohavebecnducwminlnkingthm;ha e
lkylﬂontompmmlmckedbynfumcemdyforchugm; A similar ﬁ?ﬁu

in the same works was probably caused by rain water overflowing eye sh

from a gutter near the furnace dur a heavy storm. The rain water may when
have ected in a skip holding e charge. Another burning acciden ‘ in the
occurred when a moulder, de-gassing molten aluminium in a crucible, used availe
a plunger which was not quite to push the de-gassing tablet under the withis
molten surface. This accident have been prevented if the plunger had
been held for a few moments over the crucible and dried thoroughly before Fif
immersion. It a that the plunger, with others, had been stored in a One
wall rack lndhadbemnwwa_whmninsplubedﬁmahky fettle
roof overhead. “goge

When dealing with magnesium, extra precautions must be taken. A serious in d
ﬂmomuredinmefoundrywhenlhebmmmfdloutofacm’bkminin; fettl
500 Ib. of the melt. The was at its 73rd melt and had been examined at cess
the 45th melt. Possibly, the man who examined the pot had been misled as Sect
to its thickness by the coating of dross, because inspection afterwards showed Reg
that the pot was of wafer thickness at the line of 3 scre

The total number of foot accidents was 320, i.e., 256 per cent of the total. -
These foot accidents are included in the figures in Table 8 and are scattered
throughout the 10 causations given in the Table. All Districts in which non- -
ferrous founding is an im nt ‘industry comment on the number of foot |
accidents. In one Birmin District, out of 54 accidents, 18 were to feet ! %"
and, of these, the. District Inspector considers that 12 might have been ' 15
Klrcvmted if safety footwear, together with spats, had been worn. For instance, i B

a foundry in this District, one man who normally wore boots came to work _ P
one day in shoes and sustained burns to his foot-when molten metal spattered |
from his ladle ; the metal entered a space between his sock and shoe. Another ir
Birmingham District comments that 15 foot accidents were reported from o
the non-ferrous foundries and that all of these could have been b
if safety boots had been worn. All the firms had arrangements enabling the
men to buy boots on hire- if they wished. Jﬁc(mtromthe
older industrial area is in contrast with that reported from a District f
mnnhinganewwwninwhichzhereisamn-leﬂousfoundryconninin ‘
about 70 men. During the year, there were 9 accidents at this foundry, :

slight, and the District Inspector thinks that the fact that only one of them
was a foot in]lurywu bmmamhwukeotthe employees
lvailedt!msevuofa“eoupﬁceond_ef terms ™ sale of safety foot-
wear operated by the firm. Many of the in uries to feet were, of course, due to
causes other than burns. The Inspector for one District, reporting that half
the accidents in his District occurred in the billet-casting department of a
large aluminium rolling mill says: “ A recurring cause of accidents in billet-
casiing was the fall of an ingot from a stack or from the hand, with resulting
foot injuries. The works has a good safety organization and, but for the

68 -
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1 that, mechanical aids provided and the ive footwear used by many of those
intro- most ex to the risk, these accidents would be more equent.”

. of which no fewer than 60 were burns.

rsonal gh these eye injuries do not, by ves, form a high proportion

g of non-ferrous foundry accidents, they must all be regarded as actunlllr or

i ma facie preventable. 1 quote two reports om

re that suitable eye protection gerious bl
these cooler-bar, that is, a bar | added to lower the temperature t,
le, cir was added to a pot. Molten metal flew out and seriously burned 8
le, one man’s face and eyes. He was wearing no €y¢ otection at the 1ume, although
maged goggles and face were available. ‘When Ins visited 10
;'o’:""“’ B westigate, other workers Wers doing just the same.” « Although goggles of
ing eye shields are provi in many oundries, many instances have g
£ Ry when they have not been worn. four eye accidents 10 foundries
.m”d'“ in the District due to splashin%wuwul. In every case, eye protectics was
;‘a"th available but was not worn. o of these occurred in the same factory
ger had within a few one »
before Fifteen eye injuries Were caused during the use of portable or hand tools.
2d in a One such accident when a man was using a pneumatic hammer 10
2 leaky fettle a propellor. This accident happened at a large foundry which issues
: es to all men requiring them and this ign_mdry has also a pioneer
serious in developing fettling screens. The legal tion is clear with regar to the
ataining - fettling o‘f’ metal castings involving the removal of metal where these pro-
tined at cesses are carried on by means of hand tools or other portable tools.
isled as Section 49 of the Factories Act, 1937, supplemented by the of Eyes
showed Regulations, 1938, requires that for these processes suitable goggles of effective
: s shall be i toprotedtheeyﬁo{lbepumm;;lqyed.l
e total cannot point out 100 often that the matiet does not end there. Section 119
«cattered of the Factorics Act. 1937, lays a duty On & Person employed 1o use any
ich non- means or appliance ided for securing his safety in accordance with this
of foot ot Furthermore, both the occupier of a factory and the em oyed
¢ to feet may be guilty of an offence in the event of non-com liance Wit Section 119.
ve been There is little doubt that, but for the operation of Section 49, this figure of
instance 15 eye accidents WO be exceeded ; man of these 15 may not have involv
1o work processes scheduled in the Protection of Eyes Regulations.
5 s Accidents caused by manhandling aterials totalled 283, of which 129
ited f,.of:, involved muscular strains. The analysis of causation given in Table 8 shows
arevented that this causation is the largest, being responsible for 22:6 per cent
ibling the total number of accidents.
from the The next most jmportant causation in this Table is that of being struck by
A District | falling articles or mat ials, which caused 228 accidents. representing 182
rontainin | cent of the total. ‘Accidents in this causation merit more attention than
andry, all +  geem to have received in the past. one considers the _
> of them materials in non-ferrous foundries in terms of ton-miles, it 18 TS ized that
*mployees there are plenty of opportunities for injuries to occur due to articles falling
.:I'ety volt- and striking s. A careful survey of all the mt:ﬁ_llymovqnen! in a
%, due to and o rom the point of view of \bS possibility of articies falling would,
that half _ 1 am sure, produce some interesting conclusions. Apart from the movement
ment of o overhear cranes, which is usualf} very well watched. there is a greal deal
$ in billet- 3 movement by conveyors or by hand or power trucks, during which such
n resulting accidents occur. As well as materials- s utions such as proper
ut for the | stacking to prevent collapse do not always receive sufficient attention.
69
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isfactory method of moving a hot billet is illustrated by the primi
lol?o:i:: ::i';:ns: Thrcybi!lct. which was ".ft. long and 16 in. diameter, wag ~ guan
: laced upright and compressed in a hydraulic press to consolidate the metal, | 5 is
> bille: was then withdrawn on a travelling table and had to be tummeq | Allo
the other way up to repeat the rroous To do this, a sling was placed roung | mat!
the billet at its Jower end and lifted by an overhead crane. This caused the ! Tepr
billet to fall over, then the cranc-lift completed the turning operation. It | to0 fi
was in snded that persons should stand clear once the sling had been fixed, ] of t
' but ¢ & of the operators, who had been on the job for only a short time, elec
| wen? to look at the sling just as the crane began to lift. The falling ingot fell ! but
| on his foot, crushing it, and his foot had s uently to be amputated. /
After this occurrence, ingots which had to be turned were slung at their mid.- L 76.
point and turned in the sling. : by
Accidents caused b er-driven machinery (excluding hoisting 2ppliances {
. : and hmgn tools) totallgdp%‘; One District reports on two machinery
| which occurred following accidental operation of machine controls. One T
accident was at a power moulding machine, a box on which had been filled in
ready for ramming. The moulder stumbled forward and his knee caught the
| - control lever operating the ram, his arm being then trapped between the box
| o8 the ram head. Substantial steel plates have now been fitted round the -
; control levers ; a grab-rail has also been provided round the head to give a :
: orting: place for the operator’s hand 50 as to reduce the likelihood that he )
! wonlcfrmhishandonthcmachinelgudmdgetumm.mmg 9
f accident was at a core-blowing machine., A n_:ould box, or core box, is
clamped on a table by a vertical ram, and a horizontal hydraulic ram moves
5 P e with the box, up to a feed-hole in the face-plate. Sand is forced
* e ianically through the face-plate hole into the core box. A mould had
B been oompleted and the box removed. The operator leaned over to brush
i off with his fingers some sand which had dropped between the face-plate and
= the table-end. Accidentally, be operated the control valve and his fingers
" { were nipped between the table and the face-plate. Investigation showed that
¢ the table could be cut back to give clearance at all times between the table-end

and the face-plate hole. |

of the finishing of non-ferrous castings consists of cutting
oﬂTll;!ee slfl?:fgf 5::; this is usvally done on band-saws. These machines are
similar to those widely used in the woodworking trade. It is desirable that
the standard of fencing should not be less than that required by the Wood-
working Machinery Regulations, 1922, but the hazard is rather greater than
in the woodworking trade, as the exposed portion of the blade must usually .
be considerably longer than for most woodworking operations. Moreover,
objects to be trimmed are often fairly small, and the operator’s hands
approach near to the blade ; also the likelihood of metal binding on the blade
is greater than that of wood. Band-sawing is, however, a quick and con-
venient method of cutting off risers, but it would be well worth while to
examine the possibility of safer alternatives,

Accidents still occurred at the delivery chutes of sand-mills, usually when i
persons attempted to free blockages of sand and were caught by the rotating
scraper-blade. It is usually possible to guard these points.

Accidents at die-casting machines continued to occur and were sometimes
serious. They were caused mostly by splashes of molten metal ejected as the
diesclosedorbymppingatﬂ}eﬂalms.%denupmb;lble:hatt.hcma,omy
of die-casting machines are still unguarded at the trapping area, a good deal

. of progress has been made. Many of the guards provided are of an extremely
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Il
igh standard. ‘One such | i|,
in much the same way ] il
as is donc on hyd _ lecsmdnstry."I‘heZinc ‘ \t:||;
Alloy Die-casters’ Association have been devoting much attention 10 the 1 A
matter and have set up a Guarding Comnmittee, on which the is '
re ted. This Committee is impressed with the need for manufacturers !
to fit guards incorporated in the design of the machines, so that the | R
of the machine may rely on a suitable guard being provided. The photo- i
electric method of safeguarding by means of a light beam has been considered l |
butthishasbecndiwardedunotbdngappropﬁac_forthcpurpose. R
Accidents caused by portable and hand tools, excluding eye injuries, totalled R
76. Abrasive wheels were r¢s; ible for a number of these. Accidents caused . iy
by abrasive wheels are described more fully in Chapter 6. | ;
Rubber-Making !
During the year, 270 accidents occurred on rubber- machinery. o |
Thucarcdassiﬁcd.;wordhlstochuolritkortypedm ¢ involved, g UiRE |
in Table 9. R |
TABLE 9 B |
ACCIDENTS AT RUBBBR-MA.KINO MACHINERY B8
o K
Number ok
w or Plant of Accident i,' *,
' N,
Traps: hil
- "Jn material being reeled or between material and rollers 34 !
Intak: between pulley and conveyor band ... .. 7 &
Nips between rolls:
Horizontal rolls ... 22
Vertical calender rolls 3
Miscelianeous rolls ... - 9 %
Nips between fixed objects and rolls or material on rolls ... 7 y
- king: &
“nTmyr.eElullldin; machines 25 2
Cutting and pressin machines:
Revolution and clicking press cutters and platens 18
Power cutting knives 17
Guillotine blades:
(i) Fower ... 5
* (ii) Mon-power 11
‘rools of hand and foot presses ... 16
Tools of hydraulic presses 9 2
Arms of trough mixers ... »
Proofing and buffing machines (abrasions at) 17
en Gearwhezls, pulleys, cams, etc. 9
ng Manipulating materials at machines ... 3
: Fall of part of machine ... 3
| Injuries caused by projection of material from machines ... 7
;: Miscellaneous machine accidents 40
- . Toual ... 270!
B |
y Raised figures indicate fatal accidents (included in lower figures).
y n
{
m—-—:—-—.——ﬁ iy
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The number of accidents caused at traps in material being reeled, or between these diff
material and roller, is a matter for increasing concern, 14 more hay; poned ta
occurred than in 1954, and, al there were no fatalities, the injuries were practical
severe, com fractures and amputations being not uncommon. I iga- i mills, th
tion that there were rindpnlnmaldwmdmts.mhn; ! the oper
first laps under normal power an speed, straightening creases dangerous| installati
near the intake, removin, tom&bodiaatormthemtah,mduumblmg the poss
or falling which resulted in hand being trapped. In most cases, trip to reme
wires were provided within easy reach of the operator but invariably the as inwa
person trapped is more concerned about himself than about stop, Bars in

machine, and the most that can be expected from these devices is thag | such
another worker who becomes aware of the situation will be able to sto ‘ mol

the
machine quickly. Whether such action will be taken sufficiently promptly to
prevent serious injury is entircly fortuitous, therefore accidents of this zmd
can only be prevented with certainty by the adoption of positive measures !
wbuhwillpreventanymonpinhsmmthcmpwhennhdmm i
Almost invariably, the hﬁsin a reeling operation must be made by hand, i
the operator therefore his hands within inches of a potentially
dangerous trap. Safe working can only be achieved if the arrangements are
such that access to the trap is possible only if the machine is at rest and if
the reel or box can then be turned only by hand or under the control of an inch-
ing device. An interlock guard therefore seems to be required. This solution
appears to be simple, but in practice the geo of the machine and its
location may make such a guard unwieldy and cum unleulhedum
is carefully thought out ; care must be taken to give every assistance to
operator by making the access doors light and easy to operate. ‘The material
being processed may be up to 6 ft. wide, and the batch may vary from only a
few inches in diameter up to about 4 ft.; a conventional interlocked screen
may leave an open floor space in which a person or persons can stand when
the screen is closed. In some cases a * floating floor ™ was tried in lieu of an
interlocked screen, the floor being so arra that the trap or nip could only
be reached by a person standing an the false floor. The floor floats on
:Einp arranged s¢ that the floor is depressed when a weight much less than
weight of a man is imposed on it. The movement thus obtained is used
to operate switches connected 1o the driving motor control gear. Such inter-
locking should ensure that the box-or reel can only be turned by hand, or .
under the control of an inching device, so long as anyone is within reach of -
the dangerous nip. Should the machine have an appreciable overrun after
the is cut off, the arrangement would require to be such that a person, -
hav. nktrippcd the machine, could not reach the nip before the machine was at
rest. Reports of accidents caused while straightening material at or near the
trapping point showed that, in many cases, the straightening attempted was
quite unnecessary and was beu? done merely out of habit. In other cases, the
straightening could have been done at a point well out of reach of danger or,
alternatively, a device made for the purpose could have been used. Similarly,
the removal of foreign bodies was often quite unnccessary and could in any
event have been done at & point remote}mmthemmeofdamcr. It was
clear from the accident reports that there were no insuperable difficulties in

providing effective safeguards against these risks of trapping.

Accidents between nips of rolls showed a noteworthy reduction from the
previous , when the number reported was 57. The application of the
sensitive guard to horizontal two-roll mills continued, progress was
not yet such as substantially to affect the accident rate for this type of
machinc. The greatest impediments to progress are the cost of conversion and
the possible dislocation of production during the change-over. In spite of
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these difficultics, progress was satisfactory, although jn some Cascs firms post-
ed taking action until was brought to bear upon them. In the
actical application of the principles of safe working to horizontal two-roll
mills, the general tendency was towards a higher machine-setting relative 10
the operator, and a lower sctting of the sensitive safety bar. In some recent
installations the sensitive safety bar is located almost at tray level.

the possibility exists that the operator may sit or lean on the bar, it is useful
1o remember that it can be made sensitive to pressure downwards, as well
as inwards, by cranking the bar supports outward by the requisite amount.
Bars in the form of rollers are becoming increasingly popular, especially for
such .tions as sheeting-off, where the batch is drawn out from the mill in

There were 3 accidents at the intakes of vertical calender rolls, compared
with 12 during the preceding year. Tl-fitting or distorted guards were the
principal cause.

Accidents at tyre-building machines again took a heavy toll. It is very
difficult to devise any positive safeguards for this class of work, and a reduc-
tion here depends on thorough and detailed instruction in working methods,
coupled with constant maintenance of machine controls which, by the nature
of the operation, are subject to Very severe conditions of service.

Abrasions at proofing and buffing machines caused severe injuries. Man{
of the machines in this class consist of stiff wire brushes, or drums Wwit
jecting needles, and as the pressurc necessarily exerted by the operators
is in the direction of danger, slipping or stumbling is very likely to result
in an accident to the hands. Since the work must be presented to an exposed
portion of the wheel, complete guarding is impracticable, and every care
should be taken to see that the working conditions arc as safe as possible, 2
non-slip floor kept clear of piece parts and debris being essential.

Many of the accidents on miscellancous machines were occasioned by the
use of hydraulic and pneumatic jacking and clamping gear and similar
manipulative vipment. It has to be stressed that little is to be gained by
devising a mechanism o save manpower if, by neglect of ordinary safety

ecau.ions, its use results in an accident. Such devices require greater con-
sideration before installation than do mormal production machines, in order
to anticipate and provide against possible hazards which may not be
immediately obvious.

In November, the National Joint Industrial Council for the Rubber
Manufacturing Industry held its second National Safety Conference. The
Conference, which was opened by Sir Walter Monckton, was held in London,
and the interest of the industry in safety was well demonstrated by the size of
the audience and the liveliness of the discussions. The audience came from
all levels in industry, from board room to shop floor, and represented a wide
variety of factories, ranging from small firms doing jobbing work to giant
tyre factories. One of the highlights of the Conference was the showing of a
new sound-film demonstrating safe working at horizontal two-roll mills.
This film describes simply and convincingly the principles of safe working
aeainst the very real background of the men who actually work these mills.
The film is undoubtedly one of the best of its kind and is worthy of a wide
showing. The Engineers’ Advisory Committee of the National Joint Industrial
Council was at the end of the year studying the Aangers associated with
running nips, and was considering ways and means of guarding. which will
in due course form the subject of a report. In addition, it was hoped to pub-
Jish a supplementary report on two-roll mills, which will show many practi
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examples of the application of the safe principles ‘)ropoundcd in the now
well-known “ Report on Safe Working of Horizonta Two-roll Mills ™.

Paper-Producing Machinery
The number of accidents which occurred on paper-producing machinery
during 1955 totalled 294, including 3 fatalities.

Of the individual types of machine involved, the greatest number of
accidents occurred at reeling and slitting machines, at which 78 persons
sustained injuries. %

TABLE 10
ACCIDENTS AT PAPER-PRODUCING MACHINERY ;
Class of Machine of Accidnut =
Preparatory Processes ... ... s s s e b 2 19

Paper-making machines:

Transmission 4
Wet end 13
ing section
Reel-u 28 4
Miscel s aoh 11
—_— 1481
Finishing machines :
Super-calenders = . 15
Reelers and slitters ... 78
Cutters " »
Miscellancous machines ... ; 5
- = - 127
Total ... 294°

Raised figures indicate fatal accidents (included in lower figurss).

The Joint Standing Committee on Conditions in Paper Mills continued to
meet, reviewing accidents and discussing new points as they arose. In general,
mmmmtﬁrmwimthewmkotmplﬁngmhthew

Rules, The industry is taking an increasing interest in accident prevention

and the Employers nization set up an active Safety Committee which
considers matters of difficulty in the industry, and receives from the employers
particulars of all wrrm“ble accidents, which are studied on a statistical basis
according to causations. 5
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A most welcome feature was the reduction in the number of accidents due ¥ -

persons being

cranes. The down

system in force

e longitudinal crane rajl.
of paint and while this work was in progress red flags were displayed near
the gantry as a warning to the crane-driver who, on approaching a flag,
d sounded a hooter, waiting until the *all-clear ” wag
ceding further. On the day of the accident, the painter
to add a third coat of o?ahl:;t the flags not being dis-

e

stopped the crane an
| signalled before proc:
H climbed to the gznt

1 oversight on the

i of the most effective

| adoption of g

|

! track over which cranes must not travel,
I

The number of accidents attributable to faulty slinging and 10 errors in
signalling remained approximately the same as in previous years. The danger

of divided authority in the z::twr of signalling was exemplified by a case in
killed

which a man was

acting under the inst
returned it to a platf
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run down or ‘crushed on gantries by overhead try
ward trend from 6] i

geoplc being involved i this type of accident in 1955 by comparison wi,
1 in 1954. While it was evident that more and more were taki

proof, but on this occasion ijt broke down because of an
of the injured person. Experience has shown that one
methods of preventing accidents of this kind lies in the
permit-to-work ” system
securely attached to the crape rails and electrical isolation for the portion of

ructions of a chargehand, had emptied the skip and
orm. A slinger removed the sling but, before the hook
at the end of one leg was clear of a projection on the skip, the chargehand
i -driver to move the crane. The hw"ﬁ the skip

over on to the slinger, who died from the injuries susta
crushed.

vellin
in 1953 was maintaineg. 15

(N ——

gantries from approaching 1o

t0 a painter who lost part of his hand while grippin '
walls near the track had received two cgag t

ce, drove the crape
system was

» used in conjunction with stop blocks

should be provided.

by being crushed by a large skip. The Crane-driver,

when he was
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case of emergency, while the crane driver should be under the sole instructions 2'40:- gc
of the man on the bridge. be 5

Falling jibs, while not contributing greatly to the total number of crane ! tinuin
accidents, are invariably responsible for injuries of a very serious nature, ' cases
During the year, 45 people were victims of such accidents, 4 of thern being !
killed. Fifteen of these accidents concerned stationary jib-cranes. Most of i Th
these were Scotch derrick cranes, the fall of the jib being due to failure of the rail 1
interlocking mechanism between the jib-clutch and pawl and, while it is - achie
usually difficult to obtain a consistent story of the sequence of events after an thouy
accident of this type, there was often enough evidence to justify the con- reduc
clusion that the practice of driving out lhe'j:? on the lufing motion had . over
been responsible. In so doing, the driver sets motor in motion to start the . fort
i‘i_ltal lowering and accidentally lowers the pawl into contact with the ratchet. { devo

¢ momentary stopping of the derricking drum then causes the rotating part shou
of the clutch, still driven by the motor, to be forced out of engagement. At
the same time, the pawl also disengages so that the derricking drum is free M
to revolve under the weight of the jib ; the jib then falls at increasing speed, beet
completely. out of control, until it either reaches the ound and is smashed Pre:
or is pulled up by the drum anchorage, when the drum may break away : Dcl
from its bearings. . rai

On mobile cranes and rail travelling cranes, mechanical causes of accidents pes
were various, ineflective brakes and overturning being the chief sources of :2

trouble. Cases of overturning on all types (stationary and other) of jib-crane
totalled 71. As usual, the chief cause was overloading. This was frequently
" the result of attempting to raise a load in excess of the safe working load of
the crane at the particular radius, but another prevalent cause was the sudden
braking of a rapidly descending load nominally within the capacity of the
: crane, Overturning also occurred when lifting loads with the hoisting rope at
‘B an angle 1o the vertical, so that the overturning moment was increased beyond
that permissible at the particular radius of the jib. Overturning was also
i caused by swinging loads, the swinging being initiated either by slewing at
excessive speed, or by too sudden a stoppage or reversal of the slewing
motion. Another case of overturning was excessive counterbalance in the tail.
A rail-mounted jib crane with a jib of fixed radius was altered so as to work
at an increased jib radius and, in order to maintain a satisfactory factor of
stability, extra weights were fitted to the tail. Some time afterwards, when
the crane was travelling without a load and with the E:dat right angles to
themck.itwppladmbackwards.malmﬁm: been carried out
without consulting the makers and the amount of ballast added to the tail in

order to increase the load-carrying capacity of the crane was excessive.

nowmasABRSRR8

Eachymleenainnumberu!acddenumr.manﬁngm ;
injuries, when the winding handles on hand-operated cranes rotate out of %
control at high lpeedandstﬂkeoneofthcopenmwmothcrpawnmnd-
ing within reach. In nearly every case the accidents occurred when the load
or the jib was being lowered by the handle alone, the cranes having no other
control capable sustaining the maximum safe load or of bringing a
descending load to rest. Brakes should always be fitted on hand-operated
cranes. Furthermore, attempts should never be made to control the descent
of a load by the use of either the handles or the brake alone. In such circum-
stances each should be regarded as complementary to the other. .

Transport Accidents on Factory Premises
Rail Transport £
Rail transport accidents, which have been steadily increasing in number
since 1950, showed this year an appreciable decrease. This year’s total of
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2403 is the lowest recorded since 1948, Other tyPu of powered vehicle
accidents have, however, once more steeply i , and the inference may
be drawn that the swin -over from rail to other forms of transport is con-
tinving. In fact, disu lineuotsidingsonhaotypumimhnvemnme
cases been taken up, releasing valuable ground for production purposes.

mheavymetalindustﬁuam.o!ooum.thelaxgestindusuialumot
rail transport and, on the basis of accidents notified, they have this year
achieved a 15 per cent reduction in rail transport accidents. Other industries,
though with some notable exceptions, have achicved comparable percentage
reductions, the net effect being a 10 per cent reduction in the total. A change-
over from rail to other forms of transport is, no doubt, not the sole reason
for the reduction : safety organizations have devoted, and are continuing to
devote, a good deal of attention to rail transport a cidents ; this year’s figures
should encourage them to persist with their efforts.

Methods of coupling ingot cars and scrap-pan bogies in steelworks have
been under consideration by a Sub-Committee set up by the Accident
Prevention Committee of the British Iron and Steel Federation, on which the

zrmment has been represeited. Accidents on these vehicles operating on
il tracks, although not nu: , are often serious, sometimes resulting in

nent disablement or loss of life. The comparative uency of

locidmlxisducmnosmllmmurctothelkillandexmmd
and shunters employed. -

Experience indicates that with grcu:nt types of couplin, some accidents

occur either because they cannot prevented by the shl?. workmen

orbwausc.thcreiswmctunporaxy-wlaxuionon i
injurytoalhunteruimwhenhehutopbawmtbe

serious type of
vehicles to couple or uncouple. He may then be crushed between the vehicles

or knocked down and run over. chccouplhyopuaﬁonu awkward to per-
form, there arc numerous secondary risks of injury. been

arded as important that a shunter should not be required to go cen
vehicles for the purpose of coupling-up, the actual coupling o'galllon being
done by means of an appliance when the shunter is clear of the track. The
Report of this Sub-Committee should perform a useful service by calling
attention to the dangers that may be anticipated from the use of certai:st{pes
of coupling, and by recommending the adoption of safer couplings satisfying
certain basic requirements necessary to ensure safety. .

handled horizontal pins fitted to the bogies so as to work in much the same
way as ordinary door-bolts. The mounting on the bogie is so desi that
the couplmLhnk is held horizontally in correct position for coupling. All
that has to donebytheshunterwhentbetwo ies come together is to
home the handled pi Previously the shunter had to get between the
ies and lift up the link with one hand while he inserted a short-handled
pinwiththeolher.mnewgcmareduignedwlockbya _ )
they are designed to fit into link loosely enough to avoid difficulty in
coupling when on a bend. A maplemeut_ary long-handled tool is being pro-
vided for moving the link slightly for alignment when coupling on a bend.
The automatic couplings provided in some steelworks are casual and
readily spoiled by s i of metal, which are almost unavoidable. The new
coupling is relatively cheap and is easily fitted and the buffers of the bogies
act as * umbrellas ™ so that metal does nct fall on the mechanism.
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An interesting experiment in rail safety has been made in one factory by (
the installation of an automatic electric warning light at a level crossing
within the works. The light is operated by a locomotive or wagon at a point
about 50 yards from the crossing and is switched off automatically when the
train clears the crossing by some 20 yards. This device has proved so
successful that other crossings arc to be similarly safeguarded. Good
maintenance with frequent inspection to ensure proper operation is, of course,
essential with such a device,

fa o - 8 W

In order to minimize risk of accident when moving wagons by meaus of
a capstan, a Dock Authority has prepared a code of practice based on the
expericnce of a number of users. In the interests of safety, the code provides
for the following: mechanical capstans to be operated only by authorized
and competent attendants ; the hauling-rope hook to be attached 10 the wagon
safely and in such a manner that the hook will automatically disengage if
the wagon overrides the capstan ; ropes not to be applied to rotating capstans ;
the operating gear of the capstan to be kept well away from the moving parts,
but an emergency stopping device to be provided near to the barrel ; only
onc person to be allowed in the vicinity of the capstan at any one time;
only one hauling-rope to be on the barrel at any one time . capstan ropes /
not to exceed 120 ft. in length ; the wearing of gloves by capstan operators -
_ to be prohibited, and wagon doors to be properly closed and fastened before
a wagon is moved. These precautions are in addition to those required by
the Locomotives Regulations, 1906, in relation to the use of capstans.

Despite the progress being made, during the year 28 fatalities occurred
associated with tie working, loading.ar unloadins of rail transport. Some
of these were due to the complete ignorance of pedestrians as to the dangers
they were incurring. In a large steelworks a group of workers and office
employees were standing on a works road waiting for a line of wagons to

. move and give them free passage. The two avagons at the crossing were not
coupled and the engine eased back to gain room to push the shunt forward,
leaving a gap of perhaps 6 ft. between the two uncoupled wagons.
Immediately, one of the office workers tried to dash across the line through
the gap, despitc the presence of a shunter. As he did this, the engine backed -
the shunt up, the gap closed and he was killed. It is difficult to believe that
today in a great steelworks there is anyone who could be unaware of these

dani:ts. The management has now begun courses in general safety in the
works for office workers.

The movement of railway wagons is always fraught with danger, and the .
use of inappropriate means adds to the hazard. This is illustrated in the
following account of a fatal accident. Loaded wagons were bemg moved
along a line of rails by means of a 5-ton motor lorry. A towing chain was
secured to the lorry and to the coupling attachment of the wagons; then,
with the Jorry running between the rails (which were set in concrete) sufficient
momentum was imparted to the wagons so that when the lorry suddenly
turned off from the rails and stopped, the towing chain being then slipped
from the wagons, they ran for the requisite distance under their own power.
At the time of the accident, something went \wong with the timing of the
operation ; the employee who was about to detach the towing chain from the
front of the moving wagon after the lorry had stopped failed to do so, and
he was trapped between the chain and the front of the wagon, which was
dragging the braked lorry at the same time. He received severe crushing
injuries from which he died shortly afterwards. As a result of this accident,
the firm purchased a shunting tool for the mechanical handling of wagons
when a locomotive was not available.
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Other Powered Vehicles
During 1955, 6,867 accidents were notified as occurring in connection with !
the working, loading or unloading of powered vehicles, other than railed [ [ E
vehicles. This is more than double the corresponding figure in 1948. A slight 1
slackening in the rate of increase during 1952/3 has by now been compensated !
' by the rapid increases of 1954/5, and we ore faced with the unpalatable fact i
' that since 1949 this class of accident has been increasing at the rate of about - 1
K 500 per year, an increase which shows no sign of slac ening, and which is !
pot paralleled by that in any other class of accident. During 1955, there i
were 35 fatalities (included in the total of these accidents). 'y l !

The number of vehicles at work has, of course, increased greatly during ,
the corresponding period (although any estimate of their number must be |
pure guesswork). It is also true that use of these vehicles has saved a |

vast pumber of manhours of manhandling, hand-trucking and so on, with

their attendant risks. Nevertheless, this seemingly relentless increase of

| accidents year at first sight reflects little credit on those concerned with :
the planning and execution of mechanical mn;ron operations. Perusal of

accident reports gives the impression that power icles are often

with scant consideration as to whether the factory layout or terrain is

suitable or even as to whether the vehicle is properly maintained and road-

worthy.

A fatal accident occurred in the yard of a large works, when a man was
crushed between a reversing lorry and a girder which he was helping to push
along on a trolley. The lorry had been backed into the main roadway in the
factory and was left stationary while the driver went into one of the adjacent
departments, to see if that was the place to which he had to make a delivery.
Having ascertained that the correct department was further down the road,
he came out nndwalkedtothcbackoflhelmtomwlmbadumd
was clear. Seeing no onc, he came back to the front of the lorry and, after !
glancing in his driving mirrors, reversed for about 12 ft., when he felt a
collision. In fact, when the 1 driver was at the back of his vehicle, two
factory employees, pushing an 18 ft. long steel girder on a two-wheeled bogie,
were coming down the near side of the lorry. As he walked back to his cab
and got in, they were coming round to the back of the lorry, and as the lorry
was between them throughout, neither party saw the other. The roadway
was flanked on both sides by noisy departments which prevented the driver
from hearing the bogie wheels on the road. This accident clearly demonstrates
the risks associated with the movement of traffic in works yards where space 4 14
is often restricted. Since the accident, the firm concerned have made a turn- i
round for lorrics at the end of the roadway, and have so been able to prohibit :
reversing. M
{  An illustration of the dangers of works trucks and of the poor state of
| repair of some of them is given by the following accident, which ended 1‘.\ :

l
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i fatally. A labourer was cleaning windows ina ge, using one section of e
an extension ladder. The driver of a battery-driven truck swung his truck i
into the passage and did not notice that the man was on the ladder until he
was quite close to him. The driver attempted to stop the truck by putting
the motor into reverse but the controller jammed ; he then attempted to use h
the foot-operated parking brake, which was also ineffective ; the end of the
truck then hit the ladder, causing the labourer to fall to the floor. Following 1
the accident, it was found that the truck in question, which had been bought %

in 1925 as a second-hand article, had a defective parking brake (although '
this would have been of little use in any case in an emergency of this type).
The truck had a foot-operated Klaxon horn but this was di There
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was also a history of previous trouble with the controller. Needless to say,
sincethisnecidcnlthcusewdmainwnanocolinwmalmnspmhwem
more strictly supervised. '

Many accidents, some fatal, occurred during the unloading of lorries. In
one of the fatal cases, timber fell when the securing chain was loosened, and
in the other, a load of patent boarding with a highly polished surface slid
off the lorry when the ropes were removed. A man
was killed by the falling load in each instance. It seems that more care is
needed in fastening Joads a i
which are securely stacked on joading may well be unstable at the end of
the journey.

From time to time, accidents occur in which persons engaged in the
delivery of beet from farms to sugar-beet factories fall from the elevated road-
nto the silos. The beet is normally delivered to the factorics by motor

silos, at the bottom of which runs a gulley or flume 20 ft. below
the roadway. The lorries are drawn up alongside, or backed against, a kerb
15 in. high, depending on whether the lorry is designed for side or end tipping,

to fall from the lorry to the flume below. A contributory cause of these ,
accidents is the unregulated manoeuvring and discharge of these lorries. In i
this industry, rules have been drawn up and exhibited in conspicuous places -
and brought to the notice of those delivering beet to the Observance
of the rules is supervised by
and wearing distinctive armlets. The rules provide for the following:
observance of the directions of the traffic controller; the beet to be pro-
ively tipped, starting at onc end of the silo and proceeding towards
¢ other end, so that after the first few loads the bottom of the silo will be
covered with beet ; lorry drivers’ mates to dismount’
guide their drivers when lorries are reversing ; no standing on top of the load
in the lorry during discharging ; no standing or walking on the kerbs: pins
of tailboards and side-boards to be withdrawn before the lorries reach the
kerbs ; adequately strong chains to be used to secure side-boards ; and side-
boards not to be lowered beyond the level of their lorry floors. In addition
to these precautions,
were fixed, as an experiment, along part of the wall of one silo at
3 ft. to 5 ft. below the kerb. Taut wire ropes were
the stanchions, so arranged that although beet would

a falling man wou
securely 1o the existing concrete wall of the silo, and in consequence the falling

uickly broke down the grid. In the case of all new silos, however, &
somewhat milarmn;emcntincogponﬁngbaninmddmpu
provided. mvalueoftherulesuiumamdbythebuthatoulym
accident of the type which they are designed to

beet factories during the year. In that case, a |
nn’lokerbtowilhdrawthcpinssecuﬁngadc- of his lorry, sli
and fell into the silo. These rules might very well be . mulatis
mutandis, in other industries where materials are tipped into silos, etc.

Tipping by dumpers over the edges of pits not infrequently causes fatalities
when the dum run or fall over the edge, due cither to lack of attention
on the part of the driver, to mﬂapsedthegroundortotheabsmmof
proper stops for the vehicle wheels.

A dumper was being used to tip broken bricks into 2 knothole at a brick-
works. As bricks were being tipped the dumper slipped into the pool aod

EBE

helping with the unloading

nd that it should be recognized that materials

various sizes which discharge the beet over the sides of a viaduct

wmmmmncOoBOABRD

¢ course of unloading, the persons engaged in unloading are liable

factory.
traffic controllers speciall appointed for the

stout stanchions, mclined to the vertical and about 6 ft.

stretched between
1 pass through the grid,
1d be caught. It was found difficult to attach the stanchions

preven! 5
%m‘ while standiog on
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P s = =

memmwuu'appcdinlhedumperindeepmw. It had been the practice
tobackuptoasleepwbutitmmsthatmebﬁcksonlheedgcohhe

tip gave way.

Twotamlaccidmtsinonenisuiclinthemuotafewdayswmako
caused by dumpers used for tipping rubbish over the edge of ti
.ﬁidentoocnnednt:bomﬁa.m..wwardsﬂwendoiani%:n
deceased man was an experienced and reliable driver and at the ti
accident was reversing his vehicle 10 the edge of the tip under the direction
of a signaller. He failed to stop after repeatcd shouts from the signaller, who
miustabonuhreeynrdsawaytromhxm. He showed no facial sign of any
consciousness of approaching danger and it wasi:.:lt as though he had
momentarily fallen asleep at the wheel. He had wo through
a normal manner, visiting the tip and tipping his vehicle, and mdl:f to
the evidence was quite fit and in good spirits. Sleepers were arranged
!.headgeo{lhclipbtum:hismﬁwasmtedﬂutlheymnolmunno
act as stops and that normally the wheels of the dumpers were not brought
inte contact with the sleepers. The firm is now carrying out experiments with
a form of stop consisting of a baulk of timber supported at the ends and

enable the dumper to be tipped. The end supperts are to be anchored by
adjustable ropes so that the stop can be conveniently moved as the ti
advances. In addition, it is proposed to experiment with a safety hook whic
will be attached to the dumper before it approaches the edge of the tip. As
a temporary measure the firm arranged to have the dumpers tipped a few feet
away from the edge of the tip and rubbish pushed over by a bulldozer.
Possibly that will prove the safer method of tipping Tubbish.

Another fatal accident in the same District wz~ :ggrmﬁy attributable to
the lack of experience of the driver, who drove his vehicle over the edge just

=i "!?“;“.T'm'—‘-”—“‘:.‘”ﬁ-k‘:"""" TRt
S % : : > =
o LR =

the loa .
bs ; pi,fl | as he was about to tip the load. It is thought that he mistook his controls.
reach the 1, Drivers for such work need, of course, to be men of experience and reliability.
and side- ' In both the cases the dumpers had reversible seats to enable the driver to face
addition forwards at all times, but the seats are not, in practice, usually reversed just
bout 6 ft. for tipping. Itisa little trouble to reverse the seat, as a catch must be released
e silo at and reconnected, and normally the seat is used in reverse only for travelling
between substantial distances with the vehicle running in the reverse direction.
' the grid, v , e "
unch?;m The grave danger of persons being trapped by the bodics of tipping lorries
‘he falling was stressed by a series of fatalities during the year. These accidents show
owever, a that a worker may be reaching across the chassis under the raised body, for
s will be the purpose of ing an examination or carrying out a repair, when the body
only one ¢ falls, either becanse of inadvertenl operation the controls or because of
| all 'sugar themddenfreeingofﬂnbody.al_tetitb_ubwomepmmedinlhaniwd
nding on position. It is not unusual for tipping bodies to fail to return from
y. slipped their raised position. Such an occurrence may be caused by mech
i mutctis defects, such as a bent or damaged ram, by distortion of the chassis and
etc. binding of the body hinge pivols due to uneven ground upc which the lorry
o may be standing), by excessive body overhang or by sticking of the load in
s fatalities the rear of the body. When 2 vehicle body fails to reiurn normal.lfr after
, Bttention operation of the release valve, the oil drains out of the ram cylinder, allowing
bsence of rapid descent of the body as soon as the cause of the jamming is removed.
In view of these accidents, approach was made to Associations representing
it a brick- the principal makers and users of tipping lorrics, and action oo the following
- pool and points was agreed upon:
) 83
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That all drivers and other persons working on or near tipping lorries |

)
cted in the use of props.

should be warned of this mppi:dg danger and instru
(Suitable props could be carried on the vehicles.) h

(2) That permanent notices warning persons Of the danger should be
fixed on both sides of all new and existing tipping lorries, preferably at
the rear corners of the cab. The following words ar¢ suggested, in letters
not less than 3 in. high, “ Danger : do not reach under raised body unless
it is propped ". (Suitable warning notices of a durable kind are now

obtainable.)

(3) That the controls for the tipping motion, including the relcase valve,
should be in the driver's cab or in such a position that a person operating
them is not in danger of being trapped. The release valve on some existing
Jorries is situated behind the cab ; it should be moved from this position
or fitted with an extended spindle, so that the operating wheel itself is not

in the space between the cab and the body. .
(4) In order to ent inadvertent operation of the release valve, the
tipping gear controls on all new lorries should be provided with some form
of automatic locking device. .
All makers and usecrs of tipping lorries are strongly advised to take
appropriate action on the above-mentioned points.

CHAPTER 6

Accidents at Various Types- of Machinery

Abrasive Wheels

DurinG the year, 1,501 reports were received of accidents and dangerous
occurrences in which abrasive wheels' were involved. These accidents have

been classified as follows:

Due to contact with exposed part of wheel 809
Eye injury from particles thrown off by wheel %gg

Due to projection of work by wheel
Bursts of wheels Ig:

Miscellaneous

e

——a-n-t—_ggp’g;

Apart from wheels on a few specialized antomatic machines, it is imprac-
ticable to guard abrasive wheels completely, since some part of either the
wheel periphery or the side must be exposed for the prmentaﬁotl

manipulation of the work. The character of most manual grinding operations

is such that the pressure of the operator’s hands is directed towards the
ble will probably result

exposed part of the wheel, so that any glip or stum
in injury. Of the 809 injuries due to contact with the exposed parts of the
In some instances, the

wheel, most occurred during manual grinding.
operator’s fingers were j between the work apd the wheel or betweed
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vlorrics .gcunwhmthemkumonthewothutm.
e when the wheel takes charge and rotates the work.

uld be  would have enabled the work 10 be done with
ably at  there were rases where holders could have been
leiters  the prinding of small repetition picce rts. The only reason
unless .mu.edinthcwmmnp rently, the custom

e now  So long as work is presented by hand to

*xisting piece parts an other loose material,

Accidents in which fingers are trap|

‘ve, the

e form stumble which throws the fingers on to the w

© take titial slip against the wheel. To prevent this

adjustment to the wheel that it is impossible
enter the gap.

ted by the use of suitable goggles

';lcl'y ! careful training and better supervision.

JRios of those cases injury was ca

s have | g 81 cases of injury, occurred on fixed machines, while 42 bursts, including

H 31cascsotinjuryandldmh.occmedonpoﬂablemch'
' Onﬁmdmchinu.noguardwasinuseinl of bursts, while in 8
| cases the guard broke and failed contain the Where guards
were pr ez enclosed the wheel reasonably well, leaving exposed only
| that part of the W ecl necessarily exposed for the presentation and manipula-

! uono!thewotk.butwlonsnthmumopemng

. a fra o{brokcnwheelmnucapemronghitmdmuse injury ;
' a reduction in :henumbuofinunucanthus only be by a reduction
i inthenumberofbursu.‘l'hel‘.!useswhmno rd was in use showed
prac- |  that there were still occupiers and workers who did not realize the damage
er the |  that can be caused by fragments of a burst wheel., In some cases there
n and were difficultics in the way of providing a uard but no attempts had been
rations made by, for example, using tapered wheels and ta flanges to
ds the Drevent the fragments breaking 1005 in the rsting. In
result several instances in which wheels burst without causing injury, the fragments
of the e Beer effectively held in position by the wedging effect of the flanges.

etween
85

work and the wheel usually
o workrest is used,
the most part, the
of holders, which
little risk to the fingers, but

why holders were
ng without them.
heels, accidents due to
- contact with the wheel appear to be inevitable, al it is considered that
¢ valve, many of the initial slips and stumbles which could he
serating eliminated by ood floor conditions (such as non

: g

rosition suited to the work. On the whole, the méard.of guarding 10
" is not of contact was good, but the adjustment of tool

result in severe injury or mutilation. Frequently,

rest. The injury
any resulting from the
of accident, the workrest
t be kept in such close

the finger to

down into the unyiclding gap between the wheel and
sustained there is likely to be far more severe

must be readily adjustable for wheel wear, and
ible for any part of

There is little doubt that all the 235 cases of eye injury would have been
the wheel could

In some cascs
that the wheel
call for more

Many of the 189 accidents due to projection of the work by
have been avoided by the use of suitable holders for the work.
the operators were exerting unnecessary force, with the result
took control and threw the work. Accidents due to this cause

tions, 1947,
results, During
heels (excluding
was 184, and in 119
y-two bursts, includ-

By virtue of the Dangerous Occurrences (Notifi
{he burst of an abrasive wheel is notifiable even if no injury
i the year, the number of cases notified in which abras
Jow-speed wheels on fixed cutting-ofi machines

One hundred

nd should be used

s, the Tapered wheels are readily available from wheel mak
ill prevent injury from

| wherever it is not possitie 10 provide a guard which w
\
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flying Mmmmmm was unable to
mﬁmmaﬂwmm In these cases, the guards were dﬂl
mdsolauum.analuminiummdﬁmﬂar_ mmﬂgxﬁm mmm
hsd»wntlutmd:mtednhmmmtablelormbmth and
lightest wheels The effectiveness of a guard is not tested until the wheel taken,
mmﬂmemﬂ:k;houldhukm;:mda&hamem“ Mmh
the rd material or the strength of the rma:‘:m,m o
misjudgment in such matters may bring disastrous i
mmumo!thawhedbmm“md.dthc_lawhwhmmdmﬁm e
B et Moy, L8 tmmmx of tbewheel.‘u;ds%o‘?ofm pletel
man:?dﬁ"mmwm wheels were being dressed and 27 cases
werc uncxplained. mtb
theumofmghorimprmﬂmac.thm‘vﬂcmotm Zw
mA:on or instance, fine tool-grinding wheels were used forhrm heavy s
work, and heavy dde-grindingmdoneonunmhablc wheels. cases, fojurs
an incorrect type of wheel had been chosen for the material being ground
wthatincﬁmmtcumn'gmultedanddw .mancﬂm;to ove
matters, used undue force and wrecked the w 1. In the case of bursts duc to
faulty storage and incorrect mountin the wheel invariably muil: as :‘u(::
as it was started after mounting. uently, insufficient regard is pa

conditions, the relatively fragile nature of abrasive wheels
mceivin;“l,i:l?oonsidmtion. In one instance, two large y:triiied wgll m
mtfmmoﬁeucwrymanothcrloouly‘mked together in a box. O :e:i
disintegrated as soon as it was started mounting. Subsequent in hi':I.:-

tionshowedthattbewheelhadhmnmdtedintnnﬂt,m

was almost inevitable in the absence of pro.m i:acking_ After the occurrence,

theothcrwbeelwasmnﬁmdandm ound to be

i visua tapping to uce a ringing sound, is an
el oo nge.med before anl;rr:vdhec! is mounted. Investiga-

essential precaution to bserv
i other accidents within this category revealed gre
g ng wheels during handling, leaving wheels iym;

mﬁﬁ intoolboxuwheretheywembjecttojouliumhn

spanners and the like.

Faulty mounting was the direct cause of many bursts, wheels being mounted

inﬂmmbﬂwemﬂansuo!uuequalormﬁcm
m plain steel washers. Even where correct ﬂangs
mumotonr-ﬁshtmng.aumthewhee!wm ;

i otwhoelsoomnedwhmthewhedbeumcuushtinlmin )
th:.:o“:in%r when the work entered the space between the :‘l::d and the
Onlyputetmebyopemopmomcomethe_ -mentioned

thickness work. Th mkb:tlm jammin
i i for the e mmin
:r P;:dwworkrmisgruyrﬂl. but dan maybeavozded#

kprovidedwithnndjuﬂmmfotw -wear and if the

nstadjmwdunearaspouiblctothewhulhuorﬁde.uthemmay

mwwbecl-bumduetoovmpeedinsman i

: Y
hﬂmwamnainwheﬂmthewbedmmmblc or rotation at the speed

ohhespindleonwhichitmabouttobemounwd. In

wheel lying on the floor was immediately mounted on a spindle without any ,

enquiry about its safe working speed and the speed of the

wheel was started up, it disintegrated, and subsequen! :
:;ot::d that it was of a type quite unsuitable for the spindle speed. In any |

au.itmbadmdimmm.withontmmpctent
86
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i

indle. The bursting
s " Jow the speed of the spindle. |
s unable to g7 ﬂﬂﬁs dt?l‘é éﬁ?e: “Which could not be ascertained even "L‘: that an
swere  Oomination of the fragments by the mECErs er every precaution has been
Spacience abrasive wheel is a poten * cture, and proper :
mallcst and in the course of manufacture, ore be 5o gua
| the wheel m’nﬁunﬁng and careful use. The ‘b'II; %ﬁdme the nature of the
8 Seture of t it is en to the greates’ POt tably mounted tapered wheels
rages, since ﬂu&k precludes reasonable enclosure, suitably m
' . : n com-
-ed on fixed B ive wheels on portable machines are (0o, dﬁi;mmul:h?n many
oo fauly A cd, under the preest of ImPtEl L VPt
10 to over- pletely uards could have been used. qu% I burseaions B
sed and 27 mﬂ,m‘u as great as on machines, but L G et
the o tor can usuall _keep tapered W
by the fact that mmdﬁlﬁd mac lncs.theu_lcdgeg the number of
- ?h’é&ﬁ i :mnedwn‘:e:;é%mpmubk machines would substantially redu
other cases. | jnjuries. in 24 cases and
ing ground, i Of the 42 bursts on rtable wheels, no tooonmtheirlsmm'-‘;“d
to improve one case § and was u pes mounting was
pgaag the cases were due to overspeeding ; FulY PHEEE g ocourred in 10 cases ;
s up as soon Siblc in mothef ll cases ; I'Ough or mcz'f “hod of wn‘ the M
R e ;equ.:s were due to jamming of wheels + & hdtybnrm were unexplained.
isive wheels B a(:wd 1 burst, while in 6 cases the cll.llﬂ S ) . dol
wheels were 1 - ing of portable wheels is increasing! on high
P |, oﬁ'ﬁ  either 10 lw-:red wheels being WL ects.
ot inveslli‘_gah- s lamgely o . m-dnve?n mad!mesinue st v
‘rence whic I ndles regu],l maintenance .
Yoccurrence, ' To avoid governor dHets, TERSocontia), but in no circumstinces S !
ﬂ.ndc.i:c?r: s g .ﬁﬁunimu be “""““m b g n;:oa';m‘;n, apparent
?uln\:eﬂigﬂ- expeﬁenogd. Wawmgc:?n“. as may well be the first symptom
+ssness, such variation in speeds of .
i floor, and a governor ' S Regulations was S?VP' + catitled
; inst | ' 1956.-dﬂﬂ°°d°°'g’°d" ions, 1956.
tling again :. i Th?ggn:;ns of Abrasive Wheels pecial Regulations,
g mounted . Hydro-Extractors and Centrifuges appreciable reduction
, or even !_‘ wdhwwﬂmm@m‘%%mm i
Jwsed, there | T the preceding year, there being & 10 Gl T
| oI5 Thers e o i, Nt o (MU
a recess in works, 6 in laundries (as against o B ST gries such
1eel and the | mere'nniningi’mun.:o;me . sents were as follows,
st- ' i m‘iﬂ -m' A 2 .lm
a wheel of | ;‘:mm,efmm.epnwdms'vﬂ' being
between the ] ‘ctribution according to trade: oty
er keeps the | | Basket and machine failures . 4
case may be. | Trap between tasket and lid ... %
butable to Entanglement with contents oy 6
at the speed Contact ;‘d’ w‘;‘_"fpl""“‘dzgra 2
“without say v hling, tc. and sriking peson - &
dle. As soon Other o oo
investigation 39
peed. In any R
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Classification by trade
Laundrics

Chemical works, etc.
Textile works, etc.
Other ]

e

Raised figures indicate fatal

I l’awe_:'l rr:sea
mber of tool and die acciden
29?:1:?:11 is one in excess of the figure for the

below the 300 level. Over
of 1953, the number

accidents (included in lower figures).

on crank-type

ure is little different from
o mnk.m:ehcre{orc. with the exception

g 6
s 9
4 3
9 9
39° 27

I

wer presses was
pobut 47 more than
that for 1952,

power press accidents fell

jous year

scarcely varied. The figures

9 m
[ 5 "1‘
» 1 100
124 4
s
&
%
n
L) "
“
5
" . T} un
s nss )

for 1947 to 1955 are shown in Fig. 8.
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yea
lbe;ruteunumbuolwcidenuwmmusedbymohen forced out as
the dies closed, 30 persons sustaining injuries in this way.

Prummedtorbdlngmpamﬂcmterhhm&u'ﬁpu. vings,

: sheet metal trimmings, etc., create a very serious risk when platen moves

o K into the box in which the loose material is compressed to form a compact

¥ bale. The machines may be either mechanically or hmuliully operated,
whic

i

: andinmoumthep'ovisionofonhodoxfmcin; would positively

Eeventanaocidentismpmcﬁmblc. Pﬁluais.howm.beingmade;the
ine of attack is to render the machine safe to the operator by removing him
from within reach of the point of , and to provide him with an
unrestricted view so that he can see anyone is endangered before he
sets the machine in motion. During 1955, 46 accidents occurred at baling
machines, 23 occurring during the baling of waste paper.

The principal activity of the Joint Sta Committee on Power Presses
was the preparation of the Third Report of i : :

In view of the increase in the number of presses of moderate size actuated
through friction clutches, the Joint Standing Committee decided to set up a
Su ittee to study methods of control of friction-clutch operated

 This Sub-Committee, on which ~press-makers, press-users,

makers and the Department are represented, considered recommendations for
compressed-air equipment and compressed-air control on presses. The Sub-
Commitiee then commenced a study of electrical matters affecting the safety
of presses. The Sub-Committee d the advantage of having the Vice-
Mdmtdawmmﬁmmtamdmw
when the Sub-Committee was informed about the practice in the US.A. on
the matters under consideration.

AR o - -
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- TABLE 14

FATAL ELECTRICAL ACCIDENTS, 1936-1955

Domestic or similar Industrial or similar
Year premises premises Total .
Domestic |Miscellancous| Factories |Miscellancous
1936 28 7 3 46 112
1937 i 22 11 36 37 106
1938 18 30 &7 127
1939 No records due to commencement of hostilities.
1940 et 52 15 32 51 150
1941 . 49 12 51 58 170
1942 61 13 51 56 181
1943 44 12 58 51 165
1944 37 27 31 59 154
1945 48 24 31 75 178
1946 36 29 33 48 146
1947 . 40 26 30 29 125
1948 49 19 43 36 147 |
1949 54 16 24 . as 129
1950 44 6 38 36 124 |
1951 19 4 34 30 107
1952 12 4 38 42 136
1953 45 1 40 40 126
1954 51 1 33 37 122
1955 19 y | 42 59 142
Pressure and System of Supply

voltage is negligibie.

TABLE 15

The distribution of the fatal accidents among the different supply pressures
. is given in Table 15, and it will be seen that the greatest number of fatalities
occurred at pressures not exceeding 250 volts. '

Many people, including some electricians, still assume that the risk at this

REPORTABLE ELECTRICAL FATALITIES: ANALYSIS BY PRESSURE, 1955

Accident Pressure

System Volts Fatalities
AC. Over 10,000 g
AC. we | 5001 to 10,000 6
f AC. 651 to 5.000 2
AC. e | 251 to 650 7
AC. Up to 250 25

ANALYSIS OF ELECTRICAL ACCIDENTS

The distribution of the accidents among the various grades of skilled and
unskilled persons is given in Table 16. It will be seen that skilled workers
and, in particular, electricians, are by no means immune from accidents.

92
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Total
e 2 28
fi 2 :
mm?ﬂ nb-ultion nmdanu - ‘ ‘g
esting staff
{Iectr.'dans. iomm o8 e % 14 i
*Fitters, erectors, elc.
illed > drivers - 14 14
"ﬁm i gur* s " 2 191 2
! Male workerl “under 21 : 2; 2;
3) Women . 2
orkm undzl' 21 s
from electric welding. . & 128 8
occupation 2 : —
6
Total 42 K
* Degree of skill not recorded.

Table l'? shows the numl.:rui‘s mdg;tsmvttt;tj:}!awm am{::,e; with
e o of equipr js again drawn to the high pro t.cm Tg:

the jous year. Attention cal -
o ents w theusco!pm‘tableelecm F:gmgn;rwwr

accidents which arises from Table 18.
for the threc years are n ltages were more
F’° muefvtgt if lower voiltag bor Of

ls Report it has .
adopt ed for pomblc and trans potta u&pmmw g w T
; T nmdmts and, in particular, the number {am.l
i i stantially redu
. _ 7 . P
! i e from the work in
e yocting " covers a number of activities varying
’i a I.Eh;mmtﬁubg%amy to that of a mmtemnc; m?dnl :E:) an :
fault in a motor starter with a voltmeter or wit ed -voltage usuztf_m
i ! : ::m accidents arose m working onhl:;e e;n jum . aranwme
! accidents occurred while W lge Ao to  opem

departmen
A woman assembler entered a test e eest 8 R
i la“:c‘li ?hrelc:g touchcgd ‘:mcaw:e‘md s . ceable shock as the circuit was not
' carthed. s
A tester, aged 29, forgot 0 switch over
ppren 20, picked up >
1‘ buM . 'ill:l o“g:gcc;o: frozen-in and he nagleded to use thc isolator

' E nvailablc
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A student apprentice, aged 21, mistakenly attempted to disconnect a live
460-volt D.C. cable and was burned.

A television mechanic, aged 18, received a shock from the live chassis 0
a television set under test and repair.

An electrician, aged 24, caused a flashover while using an unsuitable tes’

lamp and leads.
: TABLE 17
’ L REPORTABLE ELECTRICAL ACCIDENTS: ANALYSIS BY APPARATUS, 195
: -
tua FATAL NON-FATAL TOTAL
_ Men | Women| Men |Women
Portable apparatus : ;
?ombT:‘ electric machines 6 - 53 4 63
Porlable heaters and jrons - - 4 L % e < |
Portable lamps 2 - 9 1 12
Poﬁlble test sets Includin; llmpl. i i P
Pln sockets and’ ndaptou 3 - 33 1 37
S“Iel and flex for portables 6 - 25 2 3
Electric hand welding ; |
(a) Shock and/or burns 1 - 18 - 19
(b) Eye injuries - = 128 128
Fixed apparatus :
Electrical machines - - 13 2 15
Transformers 1 - 1 -~ 2
Swi above 650 volts :
Switchboards 3 - 48 - 51
Eh Motor Ol' other eontrol |
aca - - 1 - 1
Switch Jow 650 volts : |
}b witeh boards 1 - 64 - 6 |
Motor or other control X o . 3 ‘” |
a s -
pparatu 1 = - 2 2
Crane trolleyl and collectors 6 - 36 - 42
R el RS
“ -
Test leads ... - - 18 3 21
Ovl;l:'ud mmmiaion and distribution
(a) Contact by cranes or similar
machines 4 - 2 -
(b) Direct contact or contact
through materials Inndled 1 - 7 - 8
Apparatus not fied : 1 - 14 5 20
Toat ... 42 - 538 k] | 739
< Plus 128 eye-
; flash accidents
(welding).
94
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mnect a live TABLE 18
; 3 ACCIDENTS ON PORTABLE APPARATUS, 1953-1955
= chassis of (including the associated plugs, sockets and flexible cables)
;uitablc test 1955 1954 1953
: Fatal accidents due to portable apparatus ... 19 15 16
. Ditto as percentage of total fatalities 45 45 40
! All accidents ( ing welding cye-flash) due
to portable apparatus ... 193 194 204
i Ditto as _percentage of total electrical accidents
k (excluding welding eye-flash) ... ik 2 a5 35
\.ATUS, 1955
| NATURE OF INJURIES
r The number of electrical accidents in 1955 involving electric shock, with
L lroTaL or without the accompaniment of burns, was 341. The number of electrical
aen accidents involving burns, with or without shock, was 401. The number of
—_— accidents involving shock and burn together was 131.
4 | 63 The 341 accidents involviog electric shock included 100 which caused a
{ !g wl.andmmnydthmmtbahﬂruuhediqmm' injury than
: didtheshockiuelf.Whmthm;isnotallorotherm’uq.amwhomm
20 anon-fataleledﬁcnhockmnymwm y in a few hours, or &t
37 themostaﬂerndayortwo.nndthemddentisnotthm rtable, even
3 though he may have been unconscious and revived by arti respiration
lg 1 OVERHEAD LINES
There have again been several fatal and many non-fatal accidents due to

15§ accidental contact with the high-voltage and medium-yoTHES overhead dis-

5 ' under the Factoﬁum;ﬂaw;whichmlorcpombleoccmdonm
1 _ building operations and works of engineering construction. The
ntral Electricity Authority and the Area have done much to try to

20
21 notimm.bowcvct.ohenlookzdupanmcrd as attempts by
lheCentnlAuthorityandtheArunouduodiuuadcmaﬂ‘ b-
ingpolu.andnremmidmdtobeo!noquuemem clers.
6 : N : .
5 Fnlnmtoapprmwmemknppunin?mmluinthemmdmﬂ
g 'l buﬂdingbpenﬁml.undhuprobnb%hwdimionthu blicity of the
20 .| dangers would now be valuable. e following two inci ts happened
39 ‘wilhinthenpnoeotatewweehwithin:ndimo!ﬂmi!u.md
deaths of three men.
owmhein;bniltonaplotoflandoverwhichpanada
11-kV overhead line. Steel scaffolding was required for the ﬁ:‘ble-cnd.
scaffold uprigh were being erected at a point 1 3 in. from ¢

:

e ———

and
who was helping to pull it upright and towards him, died immediately. The
95
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other man, who was pushing from the opposite side, received a severe electric
shock and was badly burned on both hands and feet.

A mobile crane was being used during the course of laying 2 new 18 in.
water-main along a country road over which crossed a 6-6-kV single-phase
overhead line. driver, assisted by two men, had manoeuvred his vehicle
under the line in order to Jift a section of‘{aiping from the grass verge on to
some baulks placed ready to reccive it. i i
the conductors by the jib of the cranc, on® of the men had been detailed to
act as banksman and to warn the driver if he appeared to be ap ]

too near the line. As the jib was being elevated to position the pipe, the latier

commenced to swing and the banksman ran forward to

control the load by hauling on the lifting chains. None of the men was there-
fore watching the line and the driver continued to elevate the jib, which
eventually made contact with one of the conductors. The two men holding

These two accidents illustrate the lack of care often found in such circum-
moes.mditisdmrthatthewﬁomhmrdsmnottuﬂya iated by
the people concerned. ‘The attention of factory occupiers, buil and con-

tractors is consta ybcingdrawntothescdangzrsmd. the terms of -

. .

Regulation 2 of the Electricity Regulations, it 15 pecessary- to ensure that

ovcrheadlinesmeﬂicimﬂy.protectedorwphcedmdnte;nuchu:o ‘

or si vehicles from approachin to within a dangerous distance of the
conductors. In many cases, it may be found advisable to divert the line or
to place it lnothermitmaybepossilgletomaketheline
d.:faetllforal ‘cperiodsothlttheworkmybocamedmnquicklyand

) ke

ARTIFICIAL RESPIRATION IN CASES OF ELECTRIC SHOCK

It is of the greatest importance that artificial respiration be started at once

and continued for at least an hour, preferably for two hours. Even if 2 medical

ctitioner states that life is extinct, continued artificial respiration can do
no harm and there are several cases on record where the victim’s co-workers
have i in spite of such advice and have cventually succeeded in
resuscitating him.

The records for 1955 may be summarized as follows. Of 60 persans known
to have been unconscious, 5 had fractured skulls or similar injuries, 15
received no artificial respiration and died, and of the remainder, who received
attention, 19 recovered and 21 died. :

time. In other cases, there was inevitably delay in moving the patient before
any first aid could be started, and it is possible that at least one or two
these men could have been saved if artificial respiration could have been
applied promptly.
Artiﬁcialmpiraﬁonwxsinmostmmnﬁnnedonlyforashonpaiod-

.- -

‘I‘enpersonsmcovuedinlmthanﬁvcminmu.linﬁvctotmminutﬁ.ﬁl :

about fifteen minutes, 1 in twenty minutes and 2 in thirty minutes. In osly 6
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i } r‘
] . & I . ! 1;:
2 k 3 l Ll l
i ifici irition continued for twenty to thirty minutes and in o I
i b g mﬁ:ﬂmr;epgan thirty minutes, but as in this instance there had i
only one case f y i
s been an hour's delay in starting, there cannot have been much hope. | IEI'
gn::e' Thedmumstsnouofminmarcofintereuinlhowingthediﬂmt o i ii
‘hicle degrees of assistance afforded: g l
n to : L e : ¢ " |
uli electric hammer, which he was using as a concrete ‘
uiing vib‘:amnmm &:&,T,:; received a shock from a damaged flexible cable ! " | I
=gt0 and fell unconscious. Artificial respiration was applied mm:ln{l ‘}z ‘ o
17 :(n' mhcrémployoewhohadhadpnﬁqmexpmmeeinthumm 1 |
he 10 unconscious man revived after ten minutes. A e
m Aﬁtlcrreceivedaméreelectricshockfromaponabledﬁllaﬁerhehad i il f;
rhich incorrectly re-wired a plug to the three-core flexible cable, and was rendered i i ' |
iding | unconscious. One of his colleagues remembered where the Electric Shoctk t l
| Placard was located, procured it, and immediatel commemet‘ln g:xdmen \ Al
sume | beiu;guidodb_yﬂ:e'umltiomandimtmct‘ionllgﬂaon.' . The ]mm:ﬁ Bl i
iu%l; regained consciousness after about twenty minutes’ application and suffer ' I8
“con- no permanent injuries. - - R, o ‘ B o it ii
hs of “cident in which two men were killed, some form of artificial i
that m‘;isﬁoﬁ.:" attempted, but the operators had no previous knowledge of ]
et or experience in the method. U
i:ﬁ .A somewhat i intcp'daﬁonmgimtothcphn_wo“l(upco%lh: | ;-:f_if*-
“anes on the Electric Shock Placard issued by one group of publishing firms. ] 4
2 ken as referring to the patient. An electric shock victim was, b
I the phrase was taken erring g i
e or therefore, carried out of a warm workroom and laced on the cold conc Lol
line ¢ floor in the open air. The publishing firms subsequently issued a revised 'hl*ll
‘and " placard, which is now in general use. 1 ;...
' ' i

i b"

) B
once /| it
dical | _ _ il
ado | e CHAPTER 8§ il
.kc‘.u i ‘ . ~ : ' Ii;!f-
- | Fires and Explosions if
WD i Inflammable Liquids ' Lo ;

s 15 1s for 1953 and 1954, tables were published showing an analysis i
tived | g ﬂmi’w of accident due to inflammable liquids. An analysis :; L i !f
: ' this kind was not made in 1955 but it is clear that the relative frequency
4 [ the various types of accident did not dlﬁe;mnx&omgherdaqw uency H‘,.I
airly | in previous years. It was felt that sufficient statistical information was notv; 1
utes. i available ; the problem of assessing what reasonable steps could be mudied ‘ !
:who effect any appreciable reduction in the number of these accidents was st Al
;g:,m‘;c {1 more closely. B ‘.%I
oof ' deal could be achieved by comparatively simple precautions b
been | da?ggrsu associated with inflammable uqusﬁzm more clearly understood by i
“!  both management and workers. Itis.howem.ﬁmmwh?wmbl 4

i | the liquids kept or used are in fact inflammable and, if so, how inflammable. -
viod.- {1 One of the difficulties is that, according to. the Petroleum (cmmu?ﬂn) i
2in ! Act, 1928, the containers for a limited number of the more volatile Al
pyé | inflammable liquids have to be marked Petroleum Spirit, Highly il ‘I
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and without such knowledge, recommendations to secure safety could only Bandages
be tentative. The Dyers’ and Cleaners’ Research Organization however, again cause
recently finished a study of this problem, and has circulated a series of most inflammabl
informative and helpful technical pamphlets containing recommendations as of sackin
to precautions against explosions. The main precautions to be observed are " on fire whi
first, the extraction, as thorough as ible, of white spirit from the goods : ==
before they go to the drying tumbler, and second, the maintenance of a : Ttis diff
sufficient velocity of air Ihroufh the drying tumbler to keep the concentration | 1ORS for 2
of white spirit vapour well below the inflammable range. 5 | ::Ebf:“t::‘
To ensure the thorough extractior of spirit, the efficiency of the hydro- ueous d:
SpLr
extractor must be maintained. Dry-cleaning firms are to check the always be
efficiency of their hydro-extractors at lar intervals. is can be done : 1. M
gince the amount of white spirit retained by typical loads can be determined | that
experimentally. The makers of drying tumblers can be relied upon to design | 1 -
mdlellmncgmea which have a -putofuirmatetopreventma:i
risk of explosion provided the machines are properly installed and maintai 2. Ist
Invariably, when an explosion occurs, it is found that the makers’ air-speeds from ot
have been substantially lowered by bad installation, by the choking of lint “°3. 8e
screens, or by some factor under the control of the user. " distanc
= Amughbutusefu]mlc.inconnwtimwiththedilmiondupmﬁm these p
inflammablé liquids in general, is that about 1,200 cubic feet of fresh air . 4R
(measured at room temperature and pressure) should be used to dilute the design¢
vapours from the evaporation of one pint (or one pound) of liquid. _draina
Apart from ventilation, an important ution against explosions in ovens SF
and drying machines is the provision of adequate explosion reliefs. A paper 6T |
by and Simmonds entitled “ An Investigation of Explosion Reliefs machis
for Industrial Drying Ovens * which was presented to the Autumn Research &
Meeting of the Institution of Gas Engineers gives a great deal of information banda
of valqe when explosion reliefs for venting explosions due to solvent vapours and ir
are being : . 8.}
A frequent cause of accidents is the addition of waste inflammable liquids ~ liquid
to heating stoves, boilers, etc. Disposal of such waste material is often 9. "
difficult. Where the quantities involved are large, recovery by distillation inflan
may be worth while and there are a few firms which specialize in such work. wise 1
Generally, however, the quantities are small and there is a temptation to throw 10
the residues for dis; into the combustion chamber of the factory boiler
or into a stove. Many explosions and serious * flash-backs ™ have occurred Acetyle
when this has been done. If burning is the only possible means of disposal, |
the use of a properly designed burner should be considered, or, failing that, “In 1
manowmysmsybeuwdinatdeplmemtheopenair.lnmuﬂinam differen
it has been found, after discussion, that slight alterations in a process or reporte
method of working reduced the amount of waste inflammable liquid. - carbide
were si
Previous Re have stressed the dangers arising when heat is applied,
for welding, soldering, cutting, etc., to drums, tanks and similar vessels which One
have contained inflammable liquids but which .:pm to be empty. During 911:10;
1955, there were several explosions of “ empty ” drums used as work-benches in a
to support welding or flame-cutting work. One of these explosions caused 2 Tind
fatality. An “empty ” drum which has contained inflammable liquid should | able 1
dwaysbeﬂuudnapmmﬁduﬂoﬁmhamdmﬁlhhsbemﬂumedor i occasi
otherwise made safe. . i m
" ® Coples of this may be obtained from the Gas Council, | Grosvenor Place, 1} on to
Sl Ry, T - ;I was t
100 M
i ; %
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Bnndamcnhndsor

again caused several
inflammable ; for instance, a2 man kandling oily

of sacking which became heavily impregnated with oil.
i ewulighﬁngncip:ﬁte.mdhemm

on fire while h
of rules oovering in detail the precau-
al

It is difficult to make a simple code
accidents due to in mmable liquids, but

tions for all the various types of

the following general pri ciples should be observed when such liquids have
to be used. The poss bility of using less dangerous materials, for instance
aqueous detergents in of inflammable cleaning liquids, should, of course,

always be the first consideration.
1. Make sure, by the marking of containers and by suitable instruction,
that persons using inflammable liquids know the dangers iated with
2. Isolate work with inflammable liquids as completely as practicable
from other work. ' _ s
3, Separate processes involving inflammable hgmds by as great a
of ignition and, i pr_nctiﬂble. separate

distance as possible from sources
these processes from the source of ignition by fire-resisting partitions.
40 o 'p{l:lla !{,uqme.e e d 2 sills dings.
or the provide trays, . moundi

i Jeakage if i ;

drainage.

5. Provide adequate ventilation. iV e 12

6. Instal explosion reliefs where needed, particularly on ovens and drying
machines.

7. Use splash-guards
bandages worn work
and in addition, if necessary, make use
: 8"dh:akc proper arrangements for the safe disposal of waste inflammable

quids. J

9. Treat drums and other
inflammable liquids as dangerous until they
wise made safc.

10. Provide a

or other suitable devices tO prevent clothing or
people from becoming wet with inflammable liquids
of protective clothing.

enclosed vessels that have contained

adequate supply of

Acetylene i
In 1955, the pattern of accidents with
different from that in the previous s explosions in
rted, none of them unusual ; were two explosions when drums of
carbide were being , and accidents in welding, cutting burning
were similar to those described in my Report for 1953. ¥
One was due to one of the few

explosions of cyl er is
in a fire or an explosion it is alwa an acetylenc
i ins a vast amount

accident which was e;cepmﬂl“{
inders which occur €ac year. When a b:yclind

then

cylinder was dropped
on to a lorry, and it exploded at once. One
was broken and four men sustained minor injuries and
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have been steamed or other-

efficient fire-extinguishing appliances.
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“cylinder, ‘which exploded

passing the doorway at the time sustain

Ammonia

It is not generally
ordinary conditions in air,
16-25% by volume of ammonia
‘ammonia_explosion when the out
pressors in a large refrigerating plan

into the basement, most of

overcome by the fumes. A few minutes
ammonia had cntered the explosive range, ignition
there was an explosion. There was surprisi
ment itself, but ventilators
‘from the pavement outside and thrown
possible cause of the fracture was at first
pamely that the compressor had been
‘the outlet valve shut. (The Factory
valves be interlocked to prevent
universally adopted.) However
examination showed that the proba
ammonia had been drawn into the
“water-hammer ”, which is so well
- outlet manifold, so causing the failure.

can explode.

— I s ———— i e

Atmosphere Furnaces

Here the term “ atmosphere
sometimes used to surround work
to cause chemical chariges in the work itself
of the jobs that they have to do, * atmos
with oxygen and are i

or

from ammonia as “
a bad explosion of * cracker-gas
firm was therefore meticulous in the
furnace itself, but, because of the sma
position of the gas-supplying apparatus
inert gas before startin
atmosphere gas. i
the system, an expansion

uction (but no injury,
position of the a

the supply line also. In
mixture in the expansion vessel was
failed to disclose it. The system wa

tle ; none of

———— . — S

almost at once. A woman
ed a fractured skull and facial

realized that, although ammonia will not burn
mixtures of ammonia with air in the range

let manifold from one of
t in a basement fractured. As ammonia
the workers rushed out to avoid being
later, when the concentration of

known in steam lines,

» is used to mean the blanket of gas that is
in a furnace, either to keep air away or

» oases can usually combine

often conveniently produced

_ similar precautions,
had not been applied
starting up one day,

s a closed one

_F

There was a spectacular

several com-

ring od
ripped

occurred at a
little damage

X

both. By the very pature * |

e such gas is hydrogen,
A firm had bhad

the
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1
i
Another explosion was of a more familiar ty A few explosions 1n
:ch mospheregaglgenmtonmqmﬁedea@yqr. ut_asyettheyhai\:m 1 i ¢
1s being relatively trivial, for a really serious explosion is not hkely] to oec:; 9 :
cetylene of such small size. The Factory Department, however, always tionmw a8
d to be explosions as most serious matiers, and devotes mu 'ﬁ:q“' mmm b 1
injuries them than their history of accidents at first sight merits. Ihis is %
: i atmosphere gas generator invariably feeds much larger IPllmt. such as a gas- 1 ; i
holder or furnace, in which an explosion can occur the gererator goes | 3
wrong and feeds an explosive mixture instead of the atmosphere gas. In this | 2l
iburn in case the explosion occurred in the dryer of a generator of pamally-mt W
range of town gas. hcgasfromthisx:nmml:wumlln!ﬂammbleuditm oi :
sctacular ing a set of large furnaces. dectnultaﬂurgmnvalveontbempy
al com- . town gas caused the valve to shut. lnthmmnganeegairﬂon:k n
mmoni ! 1o be fed into the tor, which, of course, contained “"“"""m“{; B
id being the air was being omd_impthe;mmtarvhahotcomquﬂion mm L
jation of - andthcrewasanexplosm:naslqermthymwr.whwhwrecked.m 0|
ring and dryer. Hadlherebeennoexp}omonthere.mwmld_have beenAtorcedm 1y
' he thelmam.wheteancxplomwouﬁhavebund;nﬂmn&_ mbom e
= ripped mmmwhmhrdymtbewmbuguondmmmﬂ:rﬂm e
| dJows. A gtned with automatic pilots (flame-failure devices) 1o turn b gas
ic” one, air supplies if the flame at the burner becomes exti shed. Further precau- it
roed and tions may be fmwamem ly of atmospher .;]
hese two were halted, air might be sucked nals.m.mlolhetumacet.th:; :
. mot yet mincnpssuchuniuosenmyhavembchbmldmthelumcuw 6
allurgical the atmosphere gas 1s cut Oil. _ it
e g i osion. Steel was bein
One man was killed by an atmosphere furnace explosion. being
':ilci:tig annealed in a furnace in an atmosphere of Wellman-Galusha (which is L.;i"
dmilarinnomempwuwprodumpg):tbeopmmnmmtlthndum p f 4l
' i mnotoomingoutotﬂnfumqeulmmualntennduﬂadthecham- fit:
‘ ! hand. They had started to investigate, when there was an explosion. This e
fumceconsistedohbefd.onwhnchthuwmkm a;c:du;’nmeowcrwu t i
. i the work and the furnace proper was ! cover. <
. that;: ::rr:rosphcre gas was passed into the cover by a stand-pipe through the bed, 4
.“zmc ' and another mnd-glpc carried excess gas away to burn at a bleed outside. L
Zo:nbiuc It was found that the supply pipe had fractured under the bed, so that.u !I!{Jh!l alld
drogen | of the gas was escaping elsewhere and insufficient had entered to clear e
goducai !1 air out of the cover. itmdmmummu!eemorethempomnwd
“had had 4 ular and thorough maintenance. Even if an :nerluru had been used in
led. Thi '/ this case to purge air from the cover, this accident could still have happened
mo;phe‘rl: ‘" because the purge gas would also have been dissipated through the break in
s isolated ||  the pipe.

s purging safety measure in all atmosphere furnaces is to use a gas which {Jsti
P whach i B?dm with incrt gas that it cannot explode in air. This is, however, :

1;“141',:5 not always practicable with existing plant.

: size and idents each year, and
; Il tubular atmosphere furnaces cause a few acci h y
Fate. l9§?:uas no exoeption.p‘l‘hesc furnaces are common in trades which produce
lammable the rarer metals or metals in porous or other unusual forms. The
e il are tubes of strong construction with small cross-section and they can usually
e withstand an internal explosion with ease, so that they never give risc to
Bl major explosions. Accidents, of which the following is can, however,
mpuritics. occur and can be very serious for the victims. A man withdrawn the -
p— . work from such a furnace, which was working with an atmosphere of
p bope of | hydrogen, and he was shutting it down, when it exploded. A sheet of flame
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blew out of the end and burned him severely on the face. When a furnace
of this kind is being started, or is being shut down, or when it is opened to
take work from it, * blow-backs ™ like lhl are not unusual ; it is just at these
times that the operator’s face is likely to be in the line of fire. These “ blow-
backs ™ can blind a man. Apart from the fundamental precaution of using a
non-explosive atmosphere gas where possible, protection against this risk is
simple: either the ends of the furnace can be shiclded or otherwise fenced, or
the operator can wear a visor for the relatively short time that he is obliged
to be in the line of fire.

Gas-Heated Ovens and Furnaces.

For the second successive year, no one was killed by fire or explosion of
fuel-gas at any gas-heated oven or furnace, but this may be due to statistical
variation rather than to any improvement in safety generally. An example of
an accident at an unprotected box oven in which the operator, but for good
fortune, might have been killed, was due to one of the “ classic ” causes. The
operator turned on the gas at the burner, found he had no light, so went
away to get one. By the time he returned, an explosive gas/air mixture had
formed, and a violent explosion occurred when he applied the light. The
blast blew him against a wall, and he sustained concussion, burns and bruises,
It also blew the oven doors off and wrecked the oven. Box ovens can be very
dangerous and, as a general rule, ought to be protected to a high standard.

One of the protective devices which ought to be provided on every box
oven, and certainly on every new box oven, is an explosion relief. If every
box oven in the country had a satisfactory explosion relief, and strong door
fastenings (so that the picssure vented i through the relief, rather than by
blowing open the doors), I am convinced that a fatality due to the explosion
of a box oven would be such a rarity that it, rather than the absence of
fatalities, would be the subject of special comment in this Report. The afore-
mentioned paper by Cubbage and Simmonds on explosion reliefs for

industrial drying ovens gives data, based on a series of experiments with full-

sized plant, sufficient to enable satisfactory reliefs for the tops of ovens to
be designed. Where, owing to the presence of shelves or other obstructions,
top relief is not likely to be satisfactory, then relief in the back or side must
be provided. The paper does not claim to give data about reliefs in positions
other than the top of an oven, but, from the results obtained and from the
experience gained from the study of explosions that have occurred, cautious
extension of the results to the case of reliefs in positions other than the top
seems justifiable. This paper marks a very decided step forward in our
knowledge about the protection of ovens.

Oxygen

One accident of the several which were caused by oxygen during the year
helps to illustrate the very great power of supporting combustion possessed
by this gas, and hence the danger caused by leakage or misuse.

A leak occurred when an evaporator was being filled with liquid oxygen
from a road-tanker. A boiler-house was nearby, and ashes there caught fire
as puffs of oxygen-rich air began to drift in. The fire spread, and it was
noticed that electric cables had iﬂ"iwd. s0 a man rushed in to extinguish
the cable fire. A spark touched his trousers, and in that atmosphere they
blazed vigglmusly. ortunately, he escaped with nothing more serious than
burned ankles.
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aby & i whatever position it happened to be W

:3:1 i which was overheating badl&so they went to summon the fire
e 1 had not gone mng!ards ore there was a huge explosion,
the .|  out the factory an amaged over a score of others on the Estate. One end
Pt !* oflhebalhwasblownmnquaﬁero!amﬂe.mrrvndymiﬂingafuugas-
top | holder on the way ; another part penetrated a store containing gun-cotton,
fouor 17 Dwt did not ignite the stock in it. Fortunately, as the explosion occurred
: i innnemptyfactmy,nomemkilled.bntamaninanadjwen:haorym
‘" padly injured by glass splinters from a roof.
: Dust Explosions in Workrooms
| year In previous Reports, reference has been made to the danger that may arise
sssed in factory workrooms from the accumulation of loose inflammable dust out-
: side the plant. Many of the worst dust explosions which have occurred in
ygen the past in the manufacturing industries were due to this cause. When the
& %n circumstances associated with these explosions are investigated, some details
| emerge peculiar to each explosion, but, in addition to
guish condition recurs with familiar regularity. Inflammable dust has been allowed
they to accumulate in the workroom on sills, beams, girders, machine frames and
than on horizontal surfaces of the plant itself. This condition ma; have
for years and may have been regarded, by both management and workmen, as
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we Given the right conditions, oxygen can cause yiolent explosions, although

‘to it is itself incombustible. The compressed-air starting-bottle of a large
=se engine had leaked, and the attendant replaced h(')? an oxygn

w- supply the necessary pressure (o turn the engine. Of course, the oi

za in the engine exploded, and the starting-bottle and the engine block were
is cracked.

or

ged Nitrate Salt Baths.

|

One form of heat treatment of light alloys is to immerse them in molten
pitrates. Aluminium and magnesium and thei alloys can, however, oxidize
with the evolution of much energy. The nitrates in the salt baths are power-
ful oxidizing agents, so there is in this process a possibility of explosion due

wisdom of these recommendations. The bath was fitted with an electronic
thermostat which had been known to give trouble, and so was not to be relied

upon for safety. It controlled the temperature by opening or closing a
ctually driven on

teal | to violent oxidation. The process is under normal conditions but if the
® of | temperature of the bath rises too high an explosion becomes likely. For this
Sl ! reason the Departmental Memorandum on Nitrate Salt Baths (Form 848)
The recommends that a bath be never left unattended while there is work in it,
oot - and that an over-riding cut-out be fitted, so that if the temperature rises 100
had high, perhaps because of the failure of the thermostat, the heating of the bath
The wiﬂbetumedoﬂandwi]lnotamomaticallybeswiwhedonqain.

ses. A disastrous explosion of a gas-heated nitrate salt bath demonstrated the

M

il motorized butterfly valve which would not close unless a
/ety | receipt of an electrical signal from the thermostat, Thus, & failure of the
| electricity supply would not shut off the gas :upplﬁebul would leave the valve
T hen the electricity supply failed.
: These valves, although they have their uses, are not suitable devices to control

;,g . temperature in cases in which too high a temperature is dangerous. Three
for hundredweight of small aluminium alloy components was left

full- /' unattended, overnight. During the night, some men from an adjacent factory

Aaped /i (the factory was on a large Trading Estate) noticed a red glow through the

windows. They thought there was a fire (in fact, the glow was from the bath,

a harmless and inevitable concomitant o the process. Occasionally, however,
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: for use with inflammable dust. On another occasion, the dust from a belt b

3 sanding machine was responsible for a minor explosion when the belt driving :
the machine came off the pulley, whipped round and broke a flexible metal
conduit in the vicinity of an accumulation of wood dust under the machine.
A flash from the broken conductor ignited a cloud of the dust that had been
disturbed, and the legs and ankles of the machine operator were burned.

Dust Explosions inside Plant {5

t As in previous years, a number of explosions occurred inside rulvmzed L

- fuel plant. Many of these ~xplosions have taken place when one o the mills | g 2
i serving a combustion chamber was at rest. Pressure and flame from a blow-
back in the combustion chamber have passed back to the mill along the

rulvcrized fuel piipe and caused a dust explosion in the mill and classifier.

n most modern installations, the boiler-house buildings in which the mills |
. are housed are relatively clran and free from accumulations of coal dust, and i
! serious secondary explosions have not in recent years been caused by a 4
. primary explosion of this nature inside the plant. Nevertheless, some of the ] li‘:'-
i primary explosions have been sufficiently ing in themselves: steel 1
! ducting has been torn open, heavily constructed classifiers have been wrecked, i i

and men have been injured. The Central Electricity Authority, the most 2 8 B

npericncedmdimpommmerolmchplamhubemmﬁdering.in 1 BV

association with the Factory t, measures to reduce the incidence i

of these explosions. The precautions contemplated comprise the provision of . A RN

isolating devices and suitable explosion reliefs, and a code of practice has BT

been drawn up to meet the different eventualities which may arisc in the f Nk
li

- N

working of the plant. Experimental work will be carried out at the Mines
Rescarch Station at Buxton by the organization jointly controlled by the
Department of Scientific and Industrial Research, the Ministry of Fuel and
Power and the Factory Department. It is expected that information will be
obtained from this work to enable conclusions to be drawn concerning suitable
explosion reliefs for the Elnnt in question and to enable decisions to be made
relating to strength in the design of the plant. The conclusions are certain
to be of interest to all users of such plant.

H

i The combination of disintegrator and cyclone continues to be one of the

| commonest causes of explosion in the grinding industry. There is an obvious

| mmmmm ooy tikel o!d pnnu:dn{if hard |

i+ disintegrator ide a very y source of ignition, i a |

i{ foreign body such as tram iron or a pebble enters the Glowing .

‘! material may then pass to cyclone, in which a dust-cloud is likely to be

., present in an explosive condition. Fwthhmm.l'n‘ﬁdm'mmdy

" encouraging managements to arrange that

. powders and dusts are situated in safe positions. The safest situation for a It

! &yclone, or a bag-filter, is outside the building altogether, either on the roof !

. or in the factory yard. Sometimes the conditions of the process are

| that cyclones and bag-filters must be inside the building. Even then, the .

| spread and effects of an ex jon can be reduced by isolating these items ; LR
from the occupied rooms of the factory. This can be ituati o
:etﬂingphntnearanomsideuﬂofthebuﬂdingamn:mndmzhbya !
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This is usually done by fitting to the cyclone discharge a choke, in the form
cither of a rotary valve or of a short screw-conveyor, so arranged that a

should be prcvcnt;:d from entering the room through this discharge point. i
EJ
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case in question, although an
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Celluloid Fires
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of an inflammable dust in a building, there is no doubt that the commonest
consequence is the occurrence of fire of a non-explosive character. The great
mjonlyotﬁmmpoﬂedﬁomthiscauumnotmm
the workpeople. Nevertheless, the dangers
never be underestimated, and utions W
should never be ected. en the risk arises from the presence of -
inflammable dust, most important single
_ cleanliness. The importance of the above consid
thcoocumeeotnmiousbumingaccideminaootwnwmctactory. This
industry is accustomed to fires, and considerable dexterity has been developed
by the workers in dealing with them. The
and the necessity of preventing accum
Inflammable dust is produced so rapidly in the processes, however, that any
slight slackening in cleaning-u% rapidly produces an accumulation. In the
(-

ed by injury to
fire risk should
hich serve to reduce this risk

associated wit

precaution is, of course,
erations was underlined by

causes of the fires are well known
ulations of dust is appreciated.

cient vacuum cleaner was
had been omitted because of the occurrence of a holiday.
a breaking machin¢ and the three women at the baggin
rolled the receiving bag out of the room and closed the
no means abnormal occurrence was on t
because the fire spread rapidly along accumulati
overtook the women as they made their
and all three were burned, two of them fatall
to their assistance was also badly burned.

Fire occurred at
end immediately

his occasion turned to catastrophe
ons of dust on the beams and
Their clothing caught fire
y. A fourth woman who went

’ T2 e ® - -r;
The traditional trades to which the Celluloid Regulations, 1921, originally
mainly applied are now to a substantial extent using less in
materials in place of nitrate-based celluloid. The
film, referred to in recent Reports, has very considera
tion of the Regulations to the film devel
storage of old film and the handling of imported
photographers, however, still produce a risk.
The freedom from fires involving celluloid film, which obtained during v
1954, has not continued. In 1955, two incidents were re
film in store was involved and

development of non-flam ..
bly reduced the applica- - .
ting industry. The =
used by amateur .

in the other, film which was being }
stripped. Fortunately, no personal injuries resulted from cither incident.

The oceu:dﬁlminﬁmmh’bnnmtahlmniningam

of old film. Fumes were noticed escaping from a storeroom and shortly after-

o fameasd | YN

ug of material is always present to impede passage

last from the cyclone at its delivery. An explosion relief should be provided | violen'

on the cyclone to reduce to a minimum the pressure of the explosion. The . Uhe B2
nced for such an arrangement became apparent when an explosion occurred ¢ had b
in a mill-and-cyclone installation which was grinding scrap linoleum. The . SEEEve
sequence of events was similar to that described above. Ignition originaied ! sprink
in the mill and spread to the cyclone, where an explosion . The | ocena
flame of the explosion through the free outlet at the bottom of the | have

~ cyclone, igniting material on screens underneath, and a serious fire developed | syster
in the screen room. The provision of a rotary valve on the cyclone delivery | quest
and of an explosion relicf on the cyclone body would probably have
prevented this secondary fire. :
Fires caused by Inflammable Dusts e -3

Although an explosion is the most impressive consequence of the presence

, cleaning

e83522BREFRERER, 88 g%gg

door. This by

flammable .

om0

"

: in one case

Published by AsbestosClaims.Law
asbestosclaims.law/library/10918/109


https://asbestosclaims.law/library/10918/109

sprinkler system. The causc of the fire could not

system in the storeroom was nor

spontancous ignition of old and unstable material.
| only be ascribed to spontancous ignition. The fire was very
considerable damage to the structure and to the plant.

The film received by film stxi“glpm varies
film has been sold by the manufacturers since

| detect incipient deterioration of the nitrate base.

spontaneous ignition is possi le can

dly | normally sorted and re-reeled before processing. - During this preliminary
ble operation it should be carcfully examined so that material showing any
am | abnormality may be set aside and burned to avoid the risk of its becoming
'IF]‘:; i ignited during. or immediately after, the stripping process.

eur In view of the near-explosive qualities of unstable or deteriorated nitrate

film, destruction by burning should only be done by a responsible person

. out-of-doors, on an open space remote from goods or property

;‘g be affected by the burning film.
sing Sheet celluloid has been in use for many years as the raw material for a
§ variety of articles, including the handles of table knives, spectacle frames
3 (mainly for export), fancy goods and bicycle accessorics such as pumps and
ftion mudguards. Its hazardous nature is generally realized in emises where it is
fter- being processed and the necessary precautions are usually taken. This was

109

wards the sprinkler alarm-bell sounded. Within a short time there was a
yiolent explosion, involving four storerooms, which shattered the glazing of
the gas-relief spaces and burst open the hardwood doors, The fire brigade
had been summoned when the sprinkler alarm sounded, but although they
arrived very promptly the fire was alrcady almost cxtingbueished by the watcr
i determined with
certainty, but it is thought that a tin containing a reel of old nitrate film might
have been resting on a hot-water hea;‘:lf pipe. The temperature of the heating
about 105°F. but, on the da

question, more heat had been req ired in the canteen and this could
boosted the temperature of the pipes in the storerooms to
120°F. This temperature, over a short period, would not be
relatively new film, but could easily have caused rapid decomposition and
stripped could

'I'hecmu.',t:o{theﬁrewhichoccm-redwhenﬁlmwmbeilgCI e
ce ca

widely in age but since no nitrate
Selﬁ.:mber. 1951, it is probable
that practically all tne material sold prior to this which was used for the
production of projection copies of feature-films, will by now have reached
{ the strippers, having outlived its useful life. Consequently, present sup lies
of nitrate film to strippers consist almost entirely of film which has
kept in film libraries for reference or record purposes and which is being
discarded, or * junked ", as it becomes outdated or is replaced. Such material
may well be 20 to 30 years old. Nitrate film of this age is likely to be
unstable and the stripping process increases the tendency to instability. Any
pitrate film which is still held as library material or which is being stored or
stripped should be treated with extreme care and should be kept
any sources of heat which could raise its temperature above normal atmo-
spheric temperature. Periodic examination, at intervals not exceeding six
months, of all nitrate film more than 20 years old, is desirable in order to

Deterioration may be indicated by any one of a number of features, viz.,
yellow discolouration, fading of the i undue brittleness of the material
or stickiness of the emulsion coating. Film showing any of these characteris-
' tics should be removed from the store and destroyed. By this means, the
' ential * fuse ™ action on the other contents of the storeroom exercised by
individual films which arc ai proachingedangemusly close to a state where

i Eb minimized. Film for stripping is
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not so in one case, however, where, in a factory engaged in the manufacture’
of spectacle frames, sheets of celluloid had to be softened by heating so that
they could be cut into strips by rotary knives. The heating was done on the
shelves of an oven with an open front, the heating medium being a 1-kilowatt
electric hot-plate standing on the bottom of the oven and separated from the
shelves by a metal plate. No thermometer was provided to indicate the oven
temperature and the only control was the manual switch for the hot-plate.
A worker put a sheet of celluloid in the oven and apparently forgot it. After
a time, the sheet ignited, the flames spread to other celluloid in the room
(about 70 Ib.) and the resulting conflagration gutted the whole building, =
fortunately without causing any personal injury. is no doubt that this
incident was caused by the decomposition of the celluloid by excessive heat
within the oven, ignition being either spontancous or due to the gases of
decomposition being ignited by the hot-plate. It was later found that the

; material could be softened ciently by immersion, for a short period, in

| hot water at a temperature somewhat below boiling point. n

Although it has long been known that celluloid film approaching ten years

i old and upwards is hable to decompose and to ignite spontaneously, there .
! . has till now been no clear evidence that similar risks existed with sheet. -
: celluloid, which, due to the higher content of plasticizer and, often, to the:
5 * inclusion of a large proportion of inert filler, is a more stable material. More-
! over, stocks of celluloid or manufactured articles are not likely to be
I stored for a period long enough for deterioration to make itself evident.

The circumstances of a fire and explosion which occurred during the year
: indicated, however, that old sheet celluloid can be extremely dangerous.
| incident occurred in a storeroom containing stocks of tubes intended for the |
! manufacture of bicycle pump bodies, and included material which was
! between 25 and 30 years old. Fortunately, the storeroom was eqmgg‘ed with

a water-sprinkler system which operated and extinguished the fire before the
I whole of the stock was involved, but the initial explosion caused considerable

. damage to the structure of the storeroom. ¢ burst of flame which ]

accompanied the explosion swept down the passage between the storeroom
and the adjoining factory block and set the tarred roof of the factory alight.
There was no evidence to support any conclusion as to the origin of the fire
other than that of spontancous ignition of the old stock.

In factories where celluloid articles are manufactured, even if the full
extent of the risk is not always realized, the dangers of the material are
knwnt;methexgand ﬁrei;uti'l:occurmusuﬂyduet&faﬂm
to comply wi appropriate tions, in consequence

i or carelessness. of risk is greatly increased when the
{ material, in not readily recognizable form, is used in in which the
2 product is not even remotely connected with celluloid. This was tragically
i demonstrated by a fire in which three women lost their lives. This fire
originated in the spontaneous ignition of thick plates of celluloid, used as
assembly boards and cutting plates in a factory in which handbags were - 1
made. Anumberofthephmhadbecnkcpt.forabouttwoym.w
on a shelf in a workroom on an upper floor. Thc.Plateswu'edmsc in
a and were known to the workers only as “ blackboards ™. A t
ic light had been moved from its normal position and tet to the
framework of the shelves, so that the lamp was only a few inches above the
surface of the top plate of the pile. One of the workers saw smoke coming

Wst

L

from the pile and threw water over it. As he was throwing on more water,
the mass glowed, burst into flame and an explosion followed. The fire spread
with great speed, blocking the stairway down which the three women who: 1
perished had sought to make their escape. There is no doubt that thcé

4
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fire was caused by the decomposition and spontancous ignition of the
“ blackboards ", Decomposition had been started by the relatively low
temperature generated by the pendant light and had continued over a long
od until it finally became violent, decomposition of celluloid is an
exothermic process and once started it continues, in the absence of adequate
cooling, at an ever-increasing rate, until a sufficient temperature is reached
for ignition to take place.
Apart from the risk of fire due to spontaneous ignition, the use of celluloid
in such an unfamiliar form on premimwtmethma{ be no other serious
fire hazard introduces very dangerous possibilities. i 1

various types of punching presses in a variety of industries, as well as for
assembly boards. Although each stick or plate has an identifying label when
new, the Jabel may be either detached to obtain a perfectly smooth surface,

y :
ments should be made for their safe keeping whenever they are not in actual
use. If the quantity is small, not exceeding 1 cwt. in amount, this may take
the form of a closed metal container, outside the workroom and away from
any possible source of heat. but large eﬂuautities should only be kept in a
properly constructed storeroom provided with adequate ventilation. In no
case should the position of the storage container or storeroom be such that
any means of escape from the factory would be endangered if the celluloid
became ignited. J

In general, very little difficulty has been experienced in persuading users to
change over to less inflammable materials, and much progress has been made.
This does not apply, however, in all industries where celluloid is used. For
many manufactured articles no satisfactory substitute has yet been found.

appears 1o be increasing. Its moulding ropem es are still deemed essential
for the coveri g of wooden heels, and uloid is still considered in the trade

to be the best material for table-tennis balls.

Experience has shown that the hazards of celluloid are so great that the
greatest attention must be paid to safety in the conditions under which it is
used and stored, and that it should where possible be replaced by some less
inflammable material.
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CHAPTER 9

Pressure Vessel Explosions

Steam Boilers and other Steam Apparatus .

TasLe 19 shows the number and causes of explosives involving steam plant
which have occurred during the 3:451 five years, the total number of cases
during each year from 1951 to 1955 inclusive being 68, 81, 83, 53 and 84
respectively.

L]

’ . TABLE 19 : ‘
EXPLOSIONS FROM APPARATUS CONTAINING STEAM UNDER PRESSURE
DURING THE PERIOD 1951 TO 1955 INCLUSIVE

i ' -1 -
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Failure of Smoke or
_g Water Tubes due to

Water Shortage .. | 20 da2al=l=l=l=]=]={=|—|2"
Failure of Shell due to

Water Shortage .. 1l 6l=|=l=|=|=|=1l—1—]— 2| 9
Excess Exposure  of

Tubes .. ol -l=1=l=|~]—-I8|=t—]—]—1*"

Burst Water Gauges 1z] 8] 2] 2)—|—= s [, ) P S B

Water Hammer .. T2l rl—=l—|—] 2 =] 1]|=|=1—=]1

Furnace Blow-outs “1=i s} 1j=t=f=1=1=1"1"|— 114

Removal of Fitlings of |
Covers under Pressure o U B s ] ol 3|13 ||_ e X
TOTAL wleri2ol 8| ol 3larlsrlagl oly |15 3en

Fatal accidents indicated by raised figures (included in lower figures).

Of the accidents which occurred during 1955, 14 occurred as a result of
covers or fittings being removed from vessels or pipes under pressure. This
figure is significantly higher than the average for the past five years. Three of
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these accidents happened on shell boilers. The circumstances Were all very
similar and the occurrences can well be illustrated by one which was caused
py the removal of a manhole cover from 2 Lancashire boiler. A slight leakage
having been noticed, the fires were drawn and the boiler was blown down 1n
order to effect the irs. Thi iminary work had been done within the
s of two hours and the engineer, havi become impatient at the time
taken for the boiler and flues to cool commenced to remove the nuts
securing the manhole cover. The cover and he was badly scalded
by the steam issuing from the opening. The whole course of the operations
in this case was Wrong and the inevitable accident occurred. There is no
a boiler ; the vessel and the surrounding brick-

uick method of cooling down
is run off,

work should be allowed to cool
{ is made to remove manhole

attemp!

i taken, even when the boiler is apparently cool, to see that there is no steam,
: even at apparently negligible pressure. still within the boiler ; care should
! also be taken to ensure that the vessel is not under negative pressure.

Six of the 14 persons injured during 1955 as a result of removing fittings
or covers were working at steam receivers. One man was severely scalded
he removed the lid of a rag boiler while the vessel was still under
ssure. Normally, pressure was released by opening a blow-down valve at
1. operator opened the valve and, for 2 short time,

steam and water issued from the pip=. When the emission ceased, it was
concluded that the vessel was empty and he proceeded t0 release bolts
securing the lid. Before the last nut Was removed the lid blew off with con-
siderable violence. Investigation showed that a_grid covering the outlet to
the blow-down valve had become choked with pieces of paper It is possible

to provide an interlock for lids of this description by fitting on the shell a
release valve SO arranged that until i

essure 10 disperse, he li
swing-over bolts. it has been

on the cover lugs through which the bolts pass
can be raised a short distance from jts seating on the vessel by unscrewing

the nuts slightly and until this has been done it is not ible to throw over
the bolts. Any steam under pressure can therefore escape while the cover is

still held captive by the bolts.

Two men were badly
drum of a water-tube
water-tube boilers and, since more than one
the blow-down valves, one boilers in the range was blown

whilethevalveonthe i tomedmminwhichthemmwemstmk
was open. It is surprising that this type of accident can still occur ; the danger
arising from having morc than one ker to open the valves on a common -
down system should by now be well known. It should not be possible for
the key to be removed from any such valve unless the valve is

here lids are

found advantageous tO provide a strong flange
~ This ensures that the cover

generating ‘tubes on water-tube boilers

Erosion of
bie for two explosions. Corrosion

soot-blowers was responsi
cater tubes

can caus¢ rap 3
if hard abrasive particles are con

with certain types of fuel.

Defective fittings and connections caused scalding in 17 cases during the
year under review. The majority of the failures occurred in consequence

113

ek o e — T s

g

e e

e e

R ——
- T R Sy

Annual Report of i
the Chief Inspe
ctor ;
ACL Doc 10918 - Page 114 of 282 p of Factories (1955)

Published by AsbestosClai
: Claims.Law
asbestosclaims.law/library/10918/114


https://asbestosclaims.law/library/10918/114

‘insecure joints, which gave way when subjected to pressure for the first time, -
Flexible pipe joints are a common cause of failure ; experience shows that
great care is necessary when ti ing up such joints if damage, not readily
obvious, to the pipe-end is to be prevented. '

bnTv;:llve expl::ions tmmmlskm' lte?m tube ovens occm-m:!l during 1955,
t only one of these ca personal injury. Overheating due to careless
firing was responsible for one occurrence, and in two other cases the over-
heating was caused by maladjustment of the gas flame burners, whereby the
" flame impinged directly on to the tube ends. Three of these explosions i
ovens were caused by excessive exposure of tube ends, two being due to
wastage of the furnace brickwork, while in the other case the inner furnace |
wall had been rebuilt in such a way that too great a | of the tubes was |
exposed within the furnace. Over-exposure of tubes has for many years been |
a prolific cause of explosions ; experience shows that wasted brickwork should
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j
?
:
§
:
:f
g
;
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Another type of accident has occurred in connection with steam tube ovens
which, although it is not a steam explosion and is not, therefore, included in
Table 19, is mentioned here as a matter of interest. Conditions inside the
tubes, in terms of temperature and pressure, are very arduous, and gas forms,
either by dissociation of water into electrolytic gas, or by reduction of steam
to hydrogen by the metal of the tube. In either case, an inflammable gas is
formed. When too much gas has accumulated, the tube becomes a poor
conductor of heat, and must be * degassed ", i.c., the tube must be opened
| to allow the gas to escape. Two men were drilling a hole in a steam tube
! for this purpose with a portable electric drill and, as soon as they had
! etrated the wall of the tube, the gas rushed out and ignited at the drill.

, he man who was using the drill suffered bad burns on both hands. The
| other one drilled another tube, keeping well back from it; the gas again
ignited and flames reached the ceiling. When a hand drill was substituted for

e electric drill, the work pr ed without further trouble. With any

rtable tool, however, there is a tendency.on the part of the workman to

ave his face immediately over the hole that he is drilling, and even with
non-electrical tools (i.e., with no obvious means of ignition) there must be a
risk of being blinded ; thus it would seem better to have the tubes drilled by
a bench drill, rather than by a hand drill.

Water hammer caused three explosions during the year, one of which was

very serious, This occurred in a factory where production was held up

) for several days, serious scalding injuries being sustained by one of the boiler-
house attendants. In another case, the large common main connecting a
/ number of water-tube boilers burst with considerable violence when water .
which had collected within the main was disturbed by the opening of a turbine

control valve. Other explosions resulting from water hammer could have been

avoided had the layout of the piping system been sound and had due regard

been paid by the attendant to simple precautionary measures. Steam piping

should be arranged with a continuous fall, in the direction of steam flow, from

the boiler junction valves towards a water separator, or drop-leg, at the end

of the range. Separators are also required at other low points in the system
where, for example, the piping rises to clear obstacles ; at the highest pointin 1

each section of a range drained by a separator or drop-leg, an automatic air

valve should be fitted to prevent vacunm formation. In addition, each

separator or drop-leg should itsdfbedninedbymnsofau'apmd.ahotg‘

in mind

—— . an—— | w w a.

a direct by-pass to atmosphere. Operators should also bear
114 -+
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€ pefore steam is admitted to a range of piping any water should be drained
u; sway and that even then the steam should be admitted slowly.
f Shortage of water was responsible for overheating and subsequent explosions
3 in three horizontal shell boilers and in one water-tube boiler. Recent reports
755, py the Ministry of Transport on boiler explosions due to water shortage have
dess  gressed the dangers of leaving boilers unattended for lengthy periods and of
§er-  relying entirely on avtomatic devices. Without attempting to discourage the
rthe use of automatic instruments, such provision must not be assumed to obviate
4 m frequent inspection of the water gauges in order to ensure that a proper water
:: level is maintained.
as Vessels containing compressed air or other gaszs
fuld Table 20 shows the number and causes of explosions caused during the
period 1952 to 1955 inclusive by apparatus containing air and other gases
in under pressure. Of these, 180, including 6 fatalities, occurred during 1955, the
f numbers during the preceding three years being 126, 169 and 146 respectively.
ﬂ: TABLE 20
‘the EXPLOSIONS FROM APPARATUS CONTAINING AIR OR OTHER GASES
o UNDER PRESSURE DURING THE PERIOD 1952 TO 1955 INCLUSIVE
3is -E ! 1 |
NOf £ 35 agles(E § |
e g%gg‘s TG IR P
f:; Cause of Explosion : ?EESGE 52 gin AR {3§ 2
X = = | = B
Ry H
o iF o8 <
1in > <
for  Terofveses .. |—|—[17] 7| 9| 5| n{—|1e] 1] 2 — | 66t
mny Defective Joints, Fit-
pe o‘lli‘mdg:mm——-li5?1_6?‘_51;—--—1?28:
O e Y AT I B I <
iby m.mnm cementof Ay
| Fitunnl—-dzs---S'-—S—-—S—SI'
{ | Mandling .. .. 188 —| 1|—|—|—=|—|—|—|=|=]| }]I—p5"
iras | Displacement of Rim
up | porPuane .. |—fiogh—|—| == ===
F‘; iﬂtutmo!'m"l:'m?|-——-———--—l—-——-----—-9‘
ter { TOTAL .. |186' 145%) 62°| 44| 16 | 25 M’l—i 4| 3| 2|52 3 ‘6161
s | Fatal cases idicated by raised figures (incloded in lower figures). T
! ,:: :' The number of accidents involving pneumatic tyres occurring during 1955
- ; was 44, which was higher than the average for the three preceding years. F
nd Despite the publicity given to the need for guards, both when inflating tyres §
'm with detachable rims and when removing divided wheels from a vehicle, there ¥
in is still too much apathy about the use of guards, even where these are -
air provided. Many of these accidents occurred in large undertakings where the ;
ch need for taking precautions must have been known. At one such garage, a
by man lost the sight of both eyes and suffered other facial injuries when struck
by the flying rim of a tyred wheel undergoing inflation. A suitable type of
at Y g i L
; cage designed to prevent injurics in such a case is illustrated on Form 428, a
115
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Ell-cvent the mechanic being struck

seven other cases, injuries were
accident ending fatally. Six of the wheel
use on barrows or trucks.
excessive tyre-pressure, the result of usi
not intended for tyre inflation. The use
rims virtually serve the same
unsatisfactory ; a tougher and less

There was also a slight increase

bottles bursting under pressure,

* bottles are filled are generally
ments should a bottl

gg(tcmial risk from gl

tles were being han

the effect could have been minim

wearing adeguate protective clothing.

[ Forty ,persons were injured during 1955 as a result of defective joints and
. fittings. As in
i were generally th
5 siderable responsi
) requires not only

features of the parti

The use of compressed air or
pressure tests on vessels is a dange
due to this cause was
and there were 3 fatalities. Where a gas u
be preceded by a hydra
however, the reason for carrying
hydraulic test is no more than a ma
air test was being mad
out the test was severely inj

change was, appareatly,

Ona
test while men were at work in the trench. A
noticed bubbles coming from water surrounding a joint. Investigation -
le examination was still in progress, the ¢
rby workman. Although

probable
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blic works contract, a cast iron water pipe was subjected to ana?r hd

revealed a crack in the pipe and, whi

ipe burst, Killing a nea
in order to ascertain
that if each length of
pressure at the makers’ works, t

In two of the cases where vessels failed under air test, the apparatus was
such that for technical reasons a hydraul
kind are rare, but when for any reason it

e burst w

bility in ensuring that
the exercise of care, but full
cular type of connection.

other gases for the -ﬁ‘,"m of carrying out
rous proceeding. The

eater than the average for the preceding three

ulic test in excess

e on a casting for a va

that there was no
pipe

blished by H.M. Stationery Office and suitable for display in
here these tyres and wheels are used. In the case of two of the-
accidents, this placard was exhibited on the i
provide the guard
man involved in the flying-rim acci
other, which happened in a large garage,
mes accidents of this kind occur
one such accident a portable
e wheel on which
if a portion
caused when wheels disintegrated, one -

s were of cast iron and were in .
These cxplosions were undoubtedly due to
ng high-pressure compressed-air lines
of cast iron for wheels of which the =}

dent suffered a fractured skull ; in the
the injured person sustained a broken
while a tyre is being inflated on -
guard was constructed which

purpose as the walls of a pressure vessel is
brittle metal should be employed. - 7%

in the number of accidents due to glass
The fact that
constructed as to retain the broken frag-
hen first subjected to pressure, reduces the -
ass bottles. The accidents usually occurred when the
dled, and although most of the injuries were slight,
ized had persons exposed to the risk been

the case of similar accidents with steam ﬁnping. insecure joints
e cause. To obviate these defects, t
the joint is properly made, and this

leakage from joints, it appeared &

had had a proof test under -

he defect would have come to light. ‘;"—:-_H
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the gas test pressure. Sometimes,
out test under air pressure in preference to 8
tter of convenience. At one factory, am
lve casing. The man carrying -
ured when an end-plate blew off. Formerly.the
castings had been subjected to hydraulic test, and the only reason for-the
y
that hydraulic testing costs more. . .. .- = }

ic test was undesirable. of this’
is impracticable to carry out a priof &,
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number of accidents
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hydraulic test, any gascous test should be carried out with all rsonnel
adequately protected by blast walls ; observations of the test shoul then be
made by remote methods. An example of the effectiveness of blast-proof
arrangements can be quoted. In a factory which had once been concerned in
an accident involving air pressure-testing, a blast-proof cell was constructed
for the vessels under test, the adjacent room being separated by a thick brick
_wall. A vessel undergoing test exploded at a pressure of approximately
, 2,000 Ib. sq. in. Two men behind the protective wall were uninjured, but
the fact that they were slightly affected by the noise and the pressurc waves
gives some indication of their probable fate had they been exposed to the
full force of the explosion. .

' CHAPTER 10

Accidents at Building Operations and Works of
Engineering Construction

Building Operations

Tue upward trend in the total number of accidents reported from building
operations continued, the increase over the previous year amounting to 5 per
cent. There is a small but not significant increase this year in the number of
fatal accidents. Table 21 shows the numbers of accidents reported over the

period 1950-1955.

TABLE 21 3
ACCIDENTS AND FATAL ACCIDENTS AT BUILDING OPERATIONS,
sy 1950-1955
Total Accidents Number of
Year Reported Fatal Accidents

1950 ... 13,302 191
1951 ... 12,340 213
1952 ... ks 12,702 207
1953 ..- s 13,766 187
1954 ... e 13.903 172
1955 ... e 14,561 184

The increase in the total number of accidents reported was by no means

over the whole country ; the figures for London and the Home
, Counties differed little from those in the previous year, whereas in other areas,
particularly in the East and North, the increases were substantial, amounting
in two Divisions to 18 and 16 per cent respectively. Inspectors generally are
of the opinion that many notifiable accidents are still not reported, especially
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bymclmnabuﬂdm.mmed\gommtgemmath&muﬁry
obligation to report accidents to the Factory Department. Proceedings have
been tak in several cases of failure to report an accident.

After making due allowance for the fact that the standard otriﬁ:nmg‘ is
improving year by year, thus mcruunlg.tbe known as against actual
number of accidents, there is no doubt ttbebuildi:findumyunwhole
18 not facing up to its responsibilities in the matter accident prevention.
Althoughamopgmanyoﬂhchuerbuildingﬁrm_lbmhuheen.amrkqd

various trades varies considerably, painters and decorators bei among those
whohavelimerqardtorntetyintheirmemodsofworking. ir scaffolds
frequently comprise a single plank, either supported by two ladders or
trestles an excessive distance apart, or laid across roof truss members or
across the transoms of a putlog or independent scaffold : the footholds of these
menmthluparﬂcuhryprmriomwhentheymtbephnkmmdu
the work progresses, Although this trade is specifically mentioned, it is by
no means the only one in which linlcreprdilpaidtoufety. In almost every
md.:!. not only small firms, but many of substantial size give only lip-service
to safety. i

of working set a bad example to local firms engaged on the same projects,

The attitude of the workmen is often disappointing, even in the more
;msivcﬁrms.whichmmakinfarn!eﬂontoimproveeondiﬁm. e
18 appreciable apathy among building operatives towards the Regulations, and
they are often persistent in their opposition to safeguards which they think
may interfere with their method of working or may endanger their bonus
carnings. On the whole, trade union officials are keen to see the Regulations
enforced. Unfortunately, however, their attitude is not shared by many of
their members. ;

Many accidents occur because men make-do with whatever gear comes
most readily to hand instead of taking trouble to carry out instructions and
use sound gear. A man sent to repair the roof of an outbuilding at.a dwelling
house brought with him perfectly sound ladders. However, in the garden he
found an old trestle which he thought would su port him. He stood upon it
mdtbeoenuwlwoodmmberbmkc.with result that he injured his
right leg. The unsuitability of the trestle, which, according to the occupier of
the house, had been lying there for man years, was easily seen. Other
accidents were due to the foolhardy and unco-operative attitude of the
employee concerned. In another way also, the workers are not co-operating :
o ey 1'&3% o B &bl::ig l.:l:ftaken- buildmg!in
order to consider w ngs sho against i
employers, has been refused that information, which only the workers were
able to give. The workers, under Section 123 of the Factories Act, 1937, are

y obliged to give such information, provided that it does not tend to
criminate them, and it is much to be hoped that the obstructive attitude now
sometimes met with wiil not continue.

The accidents reported have been analysed according to causation and this
analysis is shown in Table 22, the figure shown for each causation being
exmusedasapc:mugcofthetotalnumbcrof_wcidenuforaﬂcausaﬁm
The figures for I9Sdmalsogivmforpurpomofcompaﬁm
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wy TABLE 22
ye BUILDING OPERATIONS : ANALYSIS OF ACCIDENTS BY CAUSAT!ON.
i 1954 and 1955
I:: : Percentage of »l! Building Accidentr
sle * o Falls of Persons from | Falls of Materials m
TSI & G orkm| Overb & |66 oflen|Over 6 il
ed 3 1954 | 1955 | 1954 | 1955 [1934 ] 1955|1934 1958
lis '} TFALLS OF PERSONS OR MATERIALS
by (@) From scsfiolds during erection, ..hlrldw or
od l'ﬂ own| o6l 086 104 | 0-47 | 061 035 | 040
@) From working platforms_of:—
he ) trestle o uau e e | 12| 143) OBA) 208 o | ocs |00l | 003
) eradies (R & - o01| o03| 008 006 | — 001 | — |00t
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As usual, falls of persons and materials accounted for over 40 per ceat of *  The pau
the accidents, the percentages for falls of persons and materials respectively | severity, a1
differing little from those for the previous year. The tages due to the used, €8
other causations also differed little from those for 1954, with three exceptions. there is
The causations of stepping on of striking against objects and of carrying, the incide
wheeling, moving or lifting by hand each showed a reduction of about 1 per appointed
cent, while the number of accidents arising from mechanically propelied occupied
vehicles increased by ap roximately 11 per cent. The changes in these three out if his
causations no doubt reflect the greater mechanization of the industry, the
greater use of mechanically-propelled vehicles obviating some of the risks _ Stecl €
due to striking against objects and carrying, wheeling or moving by hand. The in the de
overall decrease from these three causations represents more thin 150 the num
accidents. ; S&Nm
Of the fatal accidents, falls of persons accounted for 71 per ceat, falls of 1 steel mer
materials for 7-4 per cent, mechanically propelled vehicles for 62 per cent, . bolted v
I and lifting appliances and lifting gear for 4 per cent. Less than 2 per cent of | after the
1 the falls of persons which terminated fatally occurred from heights of 6 fi. 6in. of safer
- or less. The ratio of fatal to non-fatal accidents was as follows: in the case attitude
I of falls of persons from heights over 6 ft. 6in., 1:16; in the case of collapses '
of excavations, 1:17: in the case of hoists, 1:32; in the case of falls of
| materials from heights over 6 ft. 6 in., 1:17: in the case of lifting appli Falls d
iy r and lifting gear, 1:42; and in the case of mechanically propelled vehicles, The
k 1:64. il enable.
| operati
| Falls of Persons . stantia
With the exception of falls from working platforms, falls from ladders and of pet
stepladders provided the most common 2AS¢ of accident, accounting for scalio
" 26 per cent of the falls of persons from heights. Approximately half of these cent 0
2N : falle occurred from heights of less than 6 ft. 6 in., but 14 of the 15 fatalities this W
- occurred from heights in excess of 6 ft. 6 in. Falls from working platforms poner
2 accounted for 27 per cent of all falls and, again, half of these were from comi
heights of less than 6 ft. 6 in. In this category, 23 of the 24 fatalities resulted et
from falls above 6 ft. 6 in. One- rdo{mmmmoflallsfmmwwkiu
platforms involved trestle and ladder scaffolds and approximately two-thirds P
of the accidents occurred from framed scaffolds, gangways and runs. scaff
were involved in only 14 cases, representing less than one-third per cent of prose
the number of falls of persons from working platforms. Falls of s from dlurl
sloping roofs showed a welcome reduction of 11 per cent on the figure for ioae
l9S4.uasainstmovemﬂium’easeolllpumlinallategoﬁu.There 3:
wasanincmwnfnpercmlinwddmudm.wfaus:hmuhmﬁn;.5 aint
material. . | alth
! The special investigation carried out in the latter half of 1954 into the ‘§| ~ cas
nuuso!aecidentsduetoiallsol_perwnsandma jals occurring in the < afg
South, North and Midlands was completed during the year. This showed £ the
that, in so far as it is ble to make positive provision to prevent = w!
accidents, the existing requirements of the Regulations are adequate for the ab
, although it was clear that 40 per cent of the accidents which came * sil
under scrutiny during the imrestinﬁon would either have been prevented, ot uf
their consequences minimized, had there been proper observance of the in
Regulations. Industrial building appearu:l to produce more accidents than &
house building, maintenance of existing factory buildings being particularly <«
hazardous. Simple operations, such as replacing a glass pane in a window or o
putting a new asbestos-cement sheet on a roof, were shown to produce 2 - D
numut:cr otf) accidents out of all proportion to the number of man-hours spent < F
on the job. - =
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The painting trade is the most hazardous for falls, both in frequency and
ity, and this is largely due to the insecurity of the equipment customarily
used, e.g., ladders, trestle scaffolds and unfenced planking. On sites where
there is no one specially appointed to ensure the safe conduct of the work,
she incidence of accidents is high ; this is also the case where the person
appointed is the general foreman or some other n who is already fully
ied with other duties apart from those which he must necessarily carry

occu
out if his efforts to achicve a safe system of working are to be effective.
Steelaecﬁonisoneo{theuadesinwhichlitﬂc s has been made

TR

in the development of methods of working. The pro! lem is an old one and
the number of accidents which occur to steel erectors is a reminder that

some solution must be found. One firm has been trying out a system whereby
the bolters-up are hoisted by the crane on special saddles attached to the
as been located and

steel member to be fitted in position. After the member h

bolted up, the men are lowered again to the ground on the saddles, which
after the fixing, have been detached from the steel member. The adoption
of safer methods of working depends, however, to a great extent on the

. attitude of the steel erectors themselves.

L e, s
& &

af

ipses | : {
Isof | ' |
inces Falls during the Ercction, Alteration and Repair of Scaffolds till o
icles, The prime gcurpose of scaffolds is to facilitate the work of building and to LA
L enable it to be done without undue risk : it is therefore incongruous that. o
. operations connected with the provision of scaffolds should lead to a sub- gif
A stantial number of accidents, many of them serious. Six per cent of the falls i -
and of nsfromheighu.indudins9pumlo!thehmhuu.omadto Sl B
1 for scaffolders. Accidents due to falls of materials were also numerous, 13 per (il 9
these cent of the accidents due to falls of materials from heights occurring during el |
tities this work. Provision is seldom made for raising or lowering scaffolding com- Gl
orms | ponents, these being almost entirely manhandled and passed or, quite 1
from | commonly, thrown from onc man to another. In addition, scaffolders often S
wlted ! donotusefortheirmmtedionthesafegnardstheypmvidcfototha :
:‘king { ‘workers. & R
ir i | :
adl?:: Accidents due to the collapse of scaffolds occurred all too muently. these 1
nt of scaffolds including many erected by supposedly ex i olders. Poor : 1
from design, the omission of bracing members and absence of ties which i
e for effectively prevent scaffolds moving away from the building on which the
[here inner ends of the putlogs are supported, were amon;othc more frequent causes e A
ofing of collapse. In one case, a tubular steel scaffold 50 feet in height inside an e 1
: aircraft hangar collapsed like a concertina, due to ina te bracing, 431
although tha: was by no means the only con fa In another Ly 1
> the case, a firm of scaffold contractors had erected around a three-storey building oy
A the a putlog scaffold with a working platform at the tog. from which repairs to Ll §
owed the roof were made. The scaffold was tied to the uilding at the togoonly. .
event When the man dismantling this scaffold was still working at a point 20 feet RN R |
ir the above the ground, several putlogs lled out of the wall. This was due to a g1l ]
came side load being applied to the sca old by a gin wheel erected on one of the -
d, or vprights. The man fell through the scaffold to the ground and suffered severe 4
f the injuries, including 2 spine. The accident clearly illustrates the -
than necessity for inlamedh!cﬁeswmmthembiﬁtyo{themﬂold during - {
alarly erection and dismantling. A common case of failurc of mobile scaffolds is
oW ot overturning, primarily due to attempts being made to move or to restrain
uce a movement of the scaffold by a pull exerted by a person standing on the top . .
spent platform. Easy access between the platform and ground level, chocking of A E
121 Il‘
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The examination of scaffolds is sometimes done in a rather perfunctory iy
entries in the register of scaffolding do not a.lwax;:ive a |
true picture. On one site, for example, part of a old collapsed days |
after it had been examined and certified “in good order”, no alteration 3
made to the scaffold since that examination. There was one
accident which could almost be described as a case of “ justice™: the fore.
man res ible for ensuring that the scaffolds were safe for use went on to
a ially dismantled scaffold ; thedplanl: onbwl;ict:tt: 6he stcpge:t was not
securely supported, pping its end su y in. so that it tipped
and he fell. ThatmominghehadsignndPﬁnthepmcribedwthmthe 1
scaffold was “in good order . .

Falls from Trestle Scaffolds and Ladder Scaffolds

Almost without exception, when trestle scaffolds are scen in use, the su
E:mmphnedatngrumdistanccnputthanthatgivcnunguid:in
egulations. In a typical case, the distance between the supports was 8 ft.
when it should not have exceeded 5 ft. A workman was at the centre of the
span and his mate was standing close to one of w:fpom. Suddenly one
oltheplanksbmkelndmeworkmanfelltotbe X ining a broken
. * heel. If the fabricated type of scaffold board were more used for
trestle work it would greatly help tc prevent accidents due to the ordinary
' type of scaffold board being usej over an excessive span. These fabricated
| boards can be fitted with rd rails and toe boards supported on uprights
: which are readily removable to facilitate movement of the scaffold.

! Falls from Working Platforms of other Scaffolds | ',

' A complete absence of guard rails and toe boards at the edges of working
platforms is seldlom found nowadays on framed scaffolds, but insufficient
attention is frequently given to points of detail. Guard rails are often
removed unnecessarily or to a greater extent or for longer than is required to
providcneomformcnormmials.md at ladder access points the gap in
the fencing is frequently too wide. The use in the building industry orhb
forms with ap-m boards has practically disa since the advent of the
Regulations, but in the case of a fata accident in a shipyard, a platform
erected for building work hadtheﬁ::nkupncadatinte s as is customary
for shipbuilding stages. The man had been told to use additional planks to i
providcaclouboardedphttorm.buthehaddeclinedtodoso.

/ The use of makeshift platforms for the fixing of shuttering or reinforce-
ment in concrete work is unfortunately all too common. The sizes of some
'eeuotshuﬂeﬁnscrutediﬂiculﬁeswithregardtoguudnﬂsandme §

&udl.bnttartoomuchismadeofthegediﬁeulﬁunndmymploym

have not shown any determination to tackle the problem and devise prac-

ticable solutions. Serious and fatal accidents occur owing to the inadequacy

“of the platforms provided for this work. In one case, an injured person said

he usually worked on a single plank, regardless of height, and that this had

been his practice with a number of employers over a period of more than

twenty years.

One accident is of interest as it pin-points a common failing. A man fell
l4ﬁ.frommintuiornﬂolddmingthacmutmdiondapﬁvatchom
the platform being about 5 ft. above open joisting for the ground floor ceiling.
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ing At the place where the man fell there was a clear drop to ground jevel. The
ach puilder concerned was fairly conscientious in complying with safety require-
ments, but he was sur rised to learn that the requirements as to guard rails
and toe boards applied to an interior scaffold.

.'E; | Openings in Floors |
tion These frequently have the fencing removed while work is proceeding at the i RRL
‘one edge, on the grounds that it is impracticable 0 proceed with the work with cp

ition. Tt would be advantageous if in b

ore- the guard rails and toe boards in position. '

such cases a neat close-fitting cover could be provided for
not enabling work t0 proceed without risk. Such covers uire, of course, 10 be

yped sufficiently strong to support the weight of men as wel

load likely to be placed upon them. Unless a cover over an opening 18

readily identifiable as such, adequate steps should be taken to render it $0,

unless it is so fixed in position as not 10 be reachl{‘ removable. A was
ic

injured when he fell through a hole in a floor which had been by a
sheet of corrugated iron. He told to clean up, and in consequence 1
picked up the sheet and walked forwards into the hole. This “ classic " i

holes are not

accident shows the need for ensuring that coverings for {
|

B
-
o

:ﬂf:: mistaken for loose material.

:02: Falls from Ladders and Stepladders '
d for A large number of falls from ladders occur when the ladders slip becausc

linary they are not secured. In most €ases it is found that the injured person himself

icated has erected the Jadder and failed to secure it.

nghts A ladder, even though secured and in perfect condition, is by no means &

safe means of access 10 a height. Many accidents occur due to men falling
off ladders for no other reason than that they lose their foothold while

climbing or d i

ding. A typical case of serious injury at no great

| occurred when a man was stepping on 10 the rungs of 2 jadder at a height

in
'gn!{ of 8 ft. above the ground. For an unknown reason his foot slipped and he
Coften | fell to the ground.'sustaining injury to his hip.
red ;‘; Defective ladders arc all too common. A steel erector fell from a ladder
Ao while descending from & height. The man was carrying something in
J'&e hand — itsclf a dangerous practice — and as a m:;l‘ was rnumfﬂﬁom- the
ladder he slipped and fell into a pit at the bottom of the Jadder. In addition
i 1o the defect of the missing rave: eight other rungs had been by
anks 10 lengths of piping. thereby introducing the undesirable featuré of having
dissimilar rungs in the same ladder.
inforce- Falls Through Roofing Materials
f some Despite much publicity, and cfforts by Inspectors to spread the knowledge
and toe that asbestos-cement roofs are unsafe to Wa or work on without crawling
wployers boards, serious accidents continue to occur. A ter was told 10
5¢ prac- two broven asbestos-cement sheets Of the roof of a temporary hut. He
dequacy mounted a pair of steps at the back of the hut, and proceeded to remove nails
son said which secured the sheeting to the wooden Laves, remarking to his your
this had ﬂ;pnmioe. “Be 5. you can fall through "his stuff like lightning "
ore than cvcﬂhcless.hcphcedmcfootonthcroofandanothaonthcneps.m
: lheetingbrotcmdhefellbnkwardsonmthcﬁooro(thcm
man fell There have been frequent prosecutions for failure to provide duck ladders,
e house, crawling boards of other protection for roofs covered with fragile sheeting
i ceiling. over which persons had to pass in the course of their work.
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14 in. 1s not considered satisfactory. If it is i
sheeting, men will be tempted not to use the roof-ladders. In a number of
falls thr asbestos roofs, the duck ladders available were only 9 in. wide,
In each case the injured overbalanced from the ladders and stepped

on to the roof covering, which he fell.

Falls from Sloping Roofs

Roof-edge protection is commonly not provided and it has sometimes been
found that no allowance for such scaffolding is made in the tender. In one
case embracing the re-roofing of a large number of houses, the firm to whom '
the contract was awarded had made no such allowance. In consequence of a .
visit by an Inspector, however, roof-edge protection was provided and the
extra cost no doubt so reduced the t of the offending firm as to teach
a severe lesson for the future. Unfortunately, such firms place reputable firms
which allow in their tenders for the provision of olding at a serious
disadvantage.

——— e R e e e 0

e

Falls of Materials

Many of the accidents in this category involved injuries to the head, falling
bricks, small tools and fragments of concrete being common causes. The
wearing of protective would undoubtedly have prevented such
accidents. Such headgear is provided by certain firms but this practice is by
no means widespread. Other accidents were caused by articles dropping on
to the feet. This type of accident is on the increase and could be prevented
by the wearing of safety boots. Rubber knee-boots are now being developed
which incorporate flexible steel plates in the soles to prevent penetration
of upturned nails into the foot, and such boots could also have steel toe-caps
to protect the toes against falling articles.

Lifting Appliances (other than Hoists)

Lifting appliances, although responsible for only 2 per cent of all building
accidents, create a serious hazard unless properly installed, expertly handled
and carefully used. Each year brings its toll of spectacular accidents such as
collapses and overturning of cranes, as well as accidents in which other
appliances are involved. of overturning of rail-mounted travelling tower
cranes, now common on building sites, have oecurred;oﬂeofthemdpal
‘causes of such accidents is the failure to provide a really firm and rail
track for the crane. A contributory cause of collapse may be the use of these
cranes on curves of small radius. In one case early in the , a crane
carrying a load within its capacity was negotiating a curve of a radius not
less than that recommended by makers’ agents as a minimum when it
toppled over. The rails were laid on sleepers which rested in turn on d

ch had been made up with ballast ; in the course of time, the {:
had begun to work up and down in the ballast and it seemed likely that over-
turning was due to excessive deflection of one rail of the track, as well as to
the fact that the wheel flanges rode up on the rail as the '
round the curve. Both the wheel flanges and the rail
away to an angle of 45°. Maintenance of a firm bed for the sleepers and
frequent packing up with well-rammed ballast is essential where
operate on rail tracks.
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of cranes. A serious accident occurred to a cran® driver who W

the jib when his crane overturned. The crane, which was of 15 cwi. capacity,

was being used 10 lift buckets of rubble, but on one occasion the jib failed

to slew when the slewing lever was engaged. The driver, assisted by the

signaller, was trying to slew by pullinm the jib, when the crane overturned

injuring the driver. The driver had i d
been trained. In fact, he was new

- pot
. formerly been 2 “ parrow-boy ”'. In view of the circumstances of the accident,
. the contractor was prosecuted for employing 3 person to drive the crane who

i A« | S —————

pad not been trained and who was not competent.

~ Sub-contractors responsible_for the installation of concrete floors, steel-
work, and roofs composed of decking slabs, frequently use timber derricks
whichucmelyo{sou mmumonwhmaectedfor A i
atrlngementconsistsofaverﬁcalwoodcnpoiememftinlensih.havin;
a pulley block lashed on to its upper end, another oﬂuﬂey block at the base
guiding the winch cable, and four guys from the top of the mast ; 8 “ kickin,
wire to balance the winch force at the base completes the arrangement. The
hook on the lifting rope is seldom of safety pattem. guys are frequently taken
across sharp corners without protection, and guys and lifting are rarely
correctly made-off. In one instance, board and a number loose bricks
wadgodbctwemthcvﬁnchandthebaseo!themnhdﬁﬂedmdouwﬂ
the function of 2 “ kicking " wire. Familiarity of the workers with
arrangements aggravates an dangerous situation. The basic fault,
however, rests with the firms supplying this material in the first instance.
Hoists :

Accidents on hoists amounted to rather Jess than 1 per cent of all accidents.
The Regulations are intended to prevent injury to s due to being struck

by the cage in motion or due to falling down hoistway, but, notwith-

standing the low standard of com liance with these requirements, the number

| of these accidents is not large. is poor compliance is largely due to the

failure of the workers using the hoist to close the gate at the landing

before the platfomismoved away. In one such case, ings were taken

lg;instaganscrinchargeofthegmghymgmmonaﬂatroo{}ﬁft.

above the ground. He himself was operating a barrow hoist used for bringing

upthcconcrﬂc.Theopenﬁonmweqbymlnspectorwhmﬁsiﬁnsa
factory, who noticed that the hoist gates were not being used. He

The provision of gates is by no means universal, but there is little doubt

that the workers could make more use of
which is simc;lalc and successful is the use of flags attached to the gates of
i osure. i

o!ﬁwhoismay.thatthkhubamdone._shoulda
ijmmediately apparent by the gap in the line of flags.
strict instructions not to operate the hoist if a gate is open.

Inordertoavoidmegmvisionofgatesugéothemllhaighto!GfLGin..
some firms tend t0 provide fencing of lesser hei
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obligations ; they had consulted the

consult a Factory Inspector.
Machinery Accidents

left open, so that the

and pinion.
” 126

Annual Report of the Chief Inspector of Factories (1955)
ACL Doc 10918 - Page 127 of 282

hoist had been purchased
efforts to find out their
for advice on mainten-
ance, but without success ; they then wrote to the hoist makers, but all they
received was a lubrication chart and spares list ; fi
up with the firm's insurance company, and they
was covered by the policy. The one thing which

because the safety cams failed to operate.
second-hand and the firm had made considerable
previous owners

nally the matter was taken
liedbrie‘l;’ythatthehoin
firm di

Accidents from the use of machinery naturally form a smalier percentage
of the total accidents in the building industry than they do in the manufactur-
ing industries, but nevertheless the number is substanti
from accidents with lifting and vehicular equipment,
In the case of machines supplied subsequ
an obligation to provide guards for certain
that obligation were obscrved on all new machine
would be substantially reduced. The user is und
notonlytheseapeciedpuubutallqther
maintain the guards in an effective condition.
nitumustberobustlndwamngcdumt A eca
Guards consisting of hinged covers which can easily be opened are
which the designer intended them to p
is largely lost. Unless a dangerous partiuoguardedastoprewntd iberate

seven

n, parts,
inery guards
to admit of

a accidents are almost certain to happen.

" Cement-mixers caused two not unusual accidents. A teen-year-old
labourer was attempting to put a sheet of metal under a

machine and placed his hand on the trunnion arm. One of his fingers was
cnuhedbetweenthetmunionamandtheromingdruq:.hthcothﬂ
accident at a cement mixing machine, a man
slightly injured when it was trapped between the

E -
hmn.lnvwhamthehndmgmusextmdmmmetenﬂn;upwm
of tke hoistway An. accident occurred at such a hoist when a ganger tr
m&emmym;wduihmmmmnﬂymmmem fle
mytoallowatWO-phnk ﬁmmbumthmandthehoutm,.m s¢
pnserremunadonthns omwhenthehunhadmmty One of the sh
uillwasloose.ﬁcdependedonitlormpporlmd ell down the pl
way ' ol ar
A type of accident which is on the in and which often results in
serious injury is caused by what is tantamoun o the free dropping of the A
hoistplaﬂomwhﬂcpusommonit.'.rhe factor in all the cases
which have come to notice is that the winch by some means been n
in such a position that it was not in contact with either the in
brake-band or friction drive. In some occurred because the w
driver oomciou:l{ or unconsciously kept control rope, while in fr
others the control ro muugbt some e scaffolding. In only * is
a few of the accidents was it defini y establ that the men injured were *~ &
ﬁdingonﬂleplatformluthetime;themmoonwnedmmoﬂlyhding T &
or unloading in a normal manner. T ke ity B
Small firms someti old barrow hoists from larger contractors, §
who may wish to etﬁdotthembccamtheymwuriuout.wan. a
probably worthy note, is that in which a hoist rope broke as a "
workman on the platform, 20 ft. above was about to wheel a r
barrow-loadotbnchontothcwaﬁold. tform crashed to the ground L

not do was to

‘.--.-.--npﬂ

sy dis
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| fiexible driving shafts is quite common on
! gerious risk

ed on the flexible shaft transmitting the drive from 2

A worker was kili
wactor to the hydraulic mechanism of a mechanical shovel. Danger from

mobile plant, and represents a

both in building work and in agriculture. It transpired that this
shaft was not normally guarded on these machines, which are used mainly in

iect 1o the Factories Acts ; however, the makers were approac

places not subject
and made arrangements for guarding on future machines.

Accidents in Excavation Work :

In building work, accidents due to the collapse of excavations are not so
pumerous as on works of engineering construction, but a substantial number
in fact occur and .the most serious results can be expected, even in cases
where, except to anq;perimced person, the risk seems very small. As with

fragile roofing materials, the danger is not immediately obvious, and work
is often allowed to proceed without proper precautions being taken. A fatal
accident happened when the retainingo:rnall at the side of a trench collapsed
and, together with rubble which had filled in behind it, buried a worker,
who died before he could be extricated. The 9-in. wall was not of itself
sufficient to retain the rubble and the construction was, in fact, incomplete
at the time of the accident. Prior to the accident, the weather had been very

wet and rain-water appears o have drained into the spaces between
rubble, thus exerting an additional pressure on the A

Demolition Work .

Demolition is a specialized job, but even so, care and expert supervision is'
essential throughout the whole course of the work. Spectacular collapses,
used as a rapid means of attaining the ultimate goal, are likely to Jead to
disaster unless the most careful preparation is made beforehand to ensure

ion is understood and is under control.

reversal of the process of erection, each

8e Accidents frequently hagm
ar- inexperi persons. A serious accident occurred when the 9.ft. high first
an ﬂoordanoldhrmhouseeollamed.umloundgttheume-ofﬂninva&sa—
ar. tion that the main beam :upg:‘ﬂingthcnoorjmmwnnddledbymda
Jer worm. The condition of this m was $o obvious that any person using &
if grain of common scnse would have taken some Em:unom. The general
nts foreman, however, had allowed the men to wor from this floor when
rd demolishing the external walls.
i;° A fatal accident occurred when a bricklayer employed by a large engineer-
in§ | ing firm was demolishit & brick furnace. The brickwork was mtﬂamd by
fatly large cast-iron stays with stiffening ribs. These stays were let into the concrete
o' basealongthcsidcsofthefumce.'l‘bebukwallo!thctumacehadheen
sate built against the wall of another building and there the stays had not been
let into the basc ; the builders of many years ago had apparently considered
| itmmdentllmﬂmemys;houiqumudyundwwhedwmmctwo
old walls. At a prior insreaionmumebdore.lhccbargebanghdfoundthe
| 1ng outside stays to be dimomeommﬂempymclﬂm.mwhe
|was cotﬂdnotwcthemandhadmumn! i .hehgdmumedt!nt
| ‘her thcbacknayswmlikcwise secured. The arch and side walls were
| was demolished and onc set of stays successfully removed. When most of the
|:uh back wall had been removed, the back stays suddenly fell in, killing the
bricklayer.
| 127
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A small painting and decorating contractor found, during the hard weather mmu,l
of last winter, that he could not paint outside, and was therefore short of that 1
work, From the local council he ogﬂr;ined a contract to demolish certain old je
houses ; without knowing anything of demolition, he began work on the xed
houses, which were more than 200 years old. After the roof had been batte
removed, he set to work with one of his men (a lorry driver) to remove the and !
floor-boards from the bedroom. Suddenly, the chimney brickwork from floor | can
to apex of the building collapsed inwards and buried the lorry driver. He preve
was lucky to escape with nothing more than a broken leg. The chimney at rij
brickwork was not tied to the end-wall of the house ; an experienced demoli- bein;
tion worker would have been on the lookout for this, and would have taken
steps to prevent such a collapse. : Mec.
When another accident happened, a rri\mte house was being demolished, A
The roof, ceilings and floor-boards in all rooms had been removed. Four men this,
were working on the first floor, standing on the joists and pushing over the in tl
inner single brick partition walls in the bedrooms to allow the brickwork to of »

drop into the cellar below. Some of this work had been done successfully case
but, as the men were pushing the remaining wall of a small bedroom, one = gfte
of the side walls collapsed on tg? of them. Three of the men escaped with havi

minor injuries but onc sustained scrious injuries involving several broken avoi

. bones. The work was in charge of an experienced foreman, who was one of

the men involved in the accident. The men had taken the ution of b

cracking the side wall at the corner adjoining the wall being pushed over, thus way
separating the two walls. However, they overlooked a strip of metal bonding ~  and
-linking the walls and it appears that this was responsible for the unexpected roa:
collapse of the side wall. This form of metal strip bonding is not often found effic
in house construction and it was a point overlooked by the foreman. : Ro

Another fatal accident occurred when a permanent way railway inspector of
and two of his men set about demolishing a cottage of which only the gable unl
walls, and the outer walls to a height of 4 ft., were still standing. Their method the
of demolition was to poke at a wall at a height of about 6 ft. with a crowbar. S
The two workmen managed to demolish one gable wall without incident ;
this was remarkable as the wall was 20 ft. long, 15 ft. to the eaves and
18-21 ft. high where the ridge had been. In demolishing the other gable wall,
onc of the workmen was unable to get out of the way when it fell ; he was
fatally injured. Neither the inspector nor the workmen were experienced in
demolition and no safety precautions of any kind had been taken. ;

RESY |

Rivet Firing Guns &

The risks involved in the use of the explosively actuated rivet gun are more
appreciated now than when these tools first came into use a few years ago.

/ One maker has instituted a course of training to which employers can send
men who are to be authorized to use the gun ; a certificate of competency is
issued after such a man has attained the required standard of proficiency. .
One firm using the guns on a fairly ia.ge scale has arranged with the makers
to send a representative, capable of training men, to each site where the gun |
is to be used. Only one or two men are trained on each site and these are
the onill{ ones allowed to use the guns. The gun itself is kept under the

nal control of the agent. Accidents which have occurred with these guns
include a case in which a man attempted to remove with a nail a cartndge -
which had misfired and stuck in the breech. The cartritige exploded and _
blew off part of the man's thumb. The design of these guns should incorporate
a cartridge ejector. In another case, a man who had been fixing timber battens
to concrele in a very restricted space was found shot through the head. The
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ety device on the gun he had been using was found to be not only poorly
weather ﬁ:m{amed but only %:anly effective when in good condition. It seemed likel
short of that the gun went off when it was accidentally dropped on the floor, the bolt
lain old jectile killing the operator. In a further case, timber battens were being
on the g?cd to a concrete wall when 2 small Jump of concrete behind one of the
«d been pattens broke away. This caused the batten and gun t0 slip, the gun
wove the and the fixing nail went through the operator’s wrist ; this type of accident
ym floor tan be avoided by proper design of the gun-firing mechanism, which should
ver. He prevent a shot being fired unless the gun is held firmly in contact with
chimney at right angles to the surface into which the nail is to be driven, the pressure
demok- being exerted equally round every part of the protective skirt.
ve taken
Mechanically Propelled Vehicles
ywlished. Accidents due to mechanically propelied vehicles are on the increase, and
our men this, though regrettable, is understandable in view of the tremendous increase
over the in the use of mechanical aids. More attention will have to be paid to systems
<work to of work and to the trai oldﬁvmitmcidcnumw_besvmded. n two
cessfully cases, dumpers overtu and caused injury to the drivers, The work is
;om, one dtmdoneﬁfrahboumnotinpouessioananu(dm ving licence and
ped with having little training or experience. More skilful drivers would probably have
L'{::ekc'; avoided both the above accidents.
0
ution When a mobile cranc was being moved to a fresh locus, the nd gave
v:r thg: _ way under one ca illar track and the crant tt_)pplad over. roadways
. bonding and tracks on building sites are not maintained in the same state as public
aexpected roads and the possession of a dnvin Jicence is not a sufficient criterion
en found efficiency for driving on building sites. Training and instructions are essential.
L Roads and tracks and dumping places of a tempora nature should be kept
. under constant and competent observation and maintenance. The employment
Sepecior of signallers at places where several vehicles are engaged in loading or
ithe gable unloading should be considered, as the vehicles and their Joads often obstruct
¥ Sasiod the drivers’ vision.
- crowbar.
mc'd‘:,:d Works of Engineering Construction
aves . '
able wall, The total number of accidents reported from the classes of operation which
. he was arc defined in the Factorics Act, 1937, as works of engineering construction
{rienced in was 2,012, and this figure includes 39 fatalities. A comparison of these figures
i with those of previous years is given in Table 23, which also shows the ratio
i of fatal to total accidents on 2 percentage basis.
I
in are more TABLE 23
P ACCIDENTS AT WORKS OF ENGINEERING CONSTRUCTION, 1950-55
e b Ratio :
[siciency. Total Fatal Fatal/Total
he makers Year Accidents Accidents Accidents—
e ’:.hl: gun per cent
these
wnder the o 1 £ 19
these guns . 1952 2379 54 231
a cartridge 1953 2,182 52 238
loded and 1954 2172 ;; 'nﬁ
mco]'wraw 1955 2,012
ber battens
head. The
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engineering on.
In the preparation of Table 24,

no account

Tablcugimadetailedanalysisoﬂhcmcidmurcporwd!mm
! :

has been taken of the 254

accidents on civil engineering works of which notification was sent to the
department although they were not statutorily re ble. It is clear, how-
ever, that many accidents occurring on wor [ engincering construction
(which are therefore reportable) are not in fact being reported. Some of the
smaller contractors, ‘mrticularly those undertaking maintenance work, are ¢l
ik omitting completely the notification of accidents. b g
e i That important work can be carried on without incurring risk was demon-
o B mwdinamajorlchcmeo!dockmnmuuionwhnchwuwmplaadina
1! period of twelve months without an accident of a serious nature. _
1 I Reports from Inspectors indicated great activity in the industry ; specific
= classes of work mentioned include the construction of bridges, sewers, sewage
X B works, tunnels, water mains, gas-holders, jetties, reservoirs, piers and docks,
uwellnmainunamworkonharboun.dochmdmm '
| | TABLE 24 !
“ WORKS OF ENGINEERING CONSTRUCTION : !-
ANALYSIS OF ACCIDENTS BY CAUSATION, 1954 and 1955
|
Percentage of all Accidents
Cause of Accident Falls of Falls of
Persons Materials
1954.| 1955 | 1954 | 1955
1. FALLS OF PERSONS OR MATERIALS
(a) From during erection, jon or dis-
WO s v W A m = 032]| 020 037| —
(b) Falls from scaffolds in use as working platforms,
| etc. Gamistigpsiadgouged| S 8 cl 025
| ¢) From (including stepladders) .. o | 110] 117| 037 045
+ Through openings in decking, floors or walls .. | 179 osi| o10| —
H During work on slopes bve 1 o . .| o7 1-17| 018| 020 |
i From structures during demolition ...~ «. = | Z7 o10| 023| — ¢}
Into shafts, excavations, €tc. .. o o ™| 38| 296 1-30| 163 ¢
h) From .mnmm above 170 1-53| 1-58| 300 ' °
() Other—{rom classifiable under 2, 3 !
OF S5 o _om 185| 285| 175| 276 '
Into water—with risk of drowning ... 0-55| 0-51| 005| 005
)On the flat:—
(i) due to obstructions, overlapping boards, etc. ... 102| 29| — —
(i) Other e we we  w= £ 262] 3| FE] ==
TOTALS ... 16:00|17-35| 7-60| 8-34
o (Table continued on next page) . 3
130
I - .
d e i
L=~

M

Annual Report of the Chief Inspector of Factories (1955)
ACL Doc 10918 - Page 131 of 282

Published by AsbestosClaims.Law
asbestosclaims.law/library/10918/131


https://asbestosclaims.law/library/10918/131

i
i
perations TABLE 24—cont.
;iwn:nns
zonstruc-
es. Such Fl’:menup of
Sars Be Cause of Accident ot
the civil 1954 | 1955
works of TOTAL FALLS (brought forward) .. ..  « s oo ::wo’zsm
B Tt o Doy Mt by st 8 T 208 275
or partia ol side .. g
_-:h; lzg: (&) Struck by ,l'n‘utérial falling from nr or edge e e o 12421 N1
ar, how- P73 TUNNELLING .
itruction |} E;) Buried or partially buried by fall of material from top or ndu 014 | 020
e of the ) Struck by material falling from top or sides 190 198
ok, are 4 MACHINERY i
. DIOMIE o o e v e, ok e - i _wni] SERERHD
P % @ Cranes () Owstarsing. fae ”T".’:‘a‘?o.‘ii‘“ 0| o1
i urning, failure of a Pt .
ér) Failure of structure o 023 | 005
specific iii) Failure of mechanism (lndudlnz ropes. dulm, eth 1 081
sewage iv) Other causes e ol boe 2:50| 2:39
{ dock ) Excavators and Drullnes i i P Y o 065 104
ocks. ; ¢) Hoists (P_’otF:aHse poosd)
all ol t aee e e — —
’ i) Fall of material fmnﬂdm or platfom = | 014} 010
iif) Trapping by hoist -~ w | 051 —
iv) Other e aenpirosl =
(d) Lifting Appllaneu in use for hoimn; penont
i) Hmm - 014 —
(i) O plianm are 4 005 020
i #) Other lilting applmm (failure of spplmnm or par ) —_— 1:44
— j Failure of ropes, chaim or lﬂ'hng gear (not I'ormms pm ofa Ilftln; s1al a1
; appliance) - - -
i of 6. USE OF EXPLOSIVES .. e e o 051 076
lerials 7. STEPPING ON OR STRIK.ING AGMNST OBIECPS (ucepl nnn
wra— )Protrudlng nlill e 336) 29
1955 [2) Other il SR S R O i R
8. CARRYING, WHEELING, MOVING OR LIFTING BY HAND
(except “falls)
H - ) Cuts, bruises and abrasions ... .. .. wii e R PR IS
. r Strains, ruptures and fractures we o | 90611272
' 025 = A s S R s S Rt S| o T
"] 045
(#] —~ 9. USE OF HAND TOOLS
i %20 g) POWEr QHIVEN  ve  wer s e s e e e | 240] 372
i o NN v oo e 4k anr T we e e R
i 300 10. P)Eg.HANICALLY PROPELLED vma.m o | St
27 Bl e e w e o= SRS
11. LOCOMOTIVES AND WAGONS e or we s 3-23' 356
tf — 12. GASSING, ASPHYXIATION, ETC. (except ﬁmduetobei:r‘hﬂ‘icbi 009: 035
834 15 MISCELLANBOUS oo o oo s o= we o (1552 442
TOTAL OF ALL ACCIDENTS |1oommoo
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As in previous years, the largest causation group was that of falls of persons
and materials, in which approximately one-third of the accidents were caused
by falls of materials. In 12 cases, the persons who fell sustained fatal injuries
and 4 of these fatalities were due to falls into shafts and excavations. Falls |
of materials into shafts should be prevented by protecting the shaft at points
at which materials liable to fall might gain entry 10 it. The danger of materials |
being lowered on to persons who might emerge from a tunncl at the bottom
of a shaft was provided against at onc site by a safety device which auto-
matically signalled to the crane driver or winch operator at the top of the
shaft the presence of workmen at the bottom of the shaft. At about 30 ft.
inside the tunnel was a signal, operable by hand or by a bogic in motion,
which lit a red light at the top of the shaft. This light remained at red until

put to green by someone below. :
Repoi - from all over the country referred to frequent collapses of sides | ¢

i

i

1

Ll L -]

of excavations, especially of trenches. There is no doubt that this is a very real
and serious risk. In many cases, even after collapses causing serious accidents
had occurred, some contractors appeared to pay no great attention to the need
for timbering. The fatality rate from this cause is very high, there being one
fatality for every 6 persons injured.

Falls of Persons

Persons undertaking a work of engineering construction are under no
statutory obligation to make reasonable provision to prevent accidents.
Although in many cases care is taken to see that the precautions specified in |
the draft code of Regulations for works of engineering construction are carried
out, this practice is by no means universal. In the case of a new gas-holder
which was being erected, one of the workers, while attempting to reach a
catwalk from a small bracket scaffold at the edge of the holder, failed to
get a handhold and fell a distance of 26 ft. to ground. No guard-rails
were provided either for the scaffold or for the catwalk. Another example of
failure to reach the standard indicated by the draft Regulations was the case
of a stecl erector ; he was bolting roof-trusses to a prefabricated centre unit
of a digestor tank and, in stepping back, trod on a bolt lying on a narrow
ledge and fell some 30 ft. into the tank, sustaining a fractured arm and pelvis.

uarters of an hour elapsed before he co d be lifted out, owing to the
woeful inadequacy of the first aid provision. Instructions for emergency treat-
ment had to be shouted down from the top of the tank by a woman trained
in first aid who happened to'be at hand. A sling stretcher, such as is proposed
in the draft Regulations, would have facilitated the rescue work but was not
available.
; Thcmﬂapseohhearchotamdbﬁdgeinmcmwu{dmoliﬁonshm
("1 tbatperminchargeoflhisclassotworkwmetimuomitwukestepsto
| prevent premature failure of the arch ring. The bridge was of brick construc-
tion, 16 ft. wide, with a 3-coursc ring of brickwork rising from
abutments. No special care was taken to remove the filling equally from both
sides of the arch, neither was the underside of the arch supported in any way.
While two men were taking off the top course of the arch brickwork, the
arch collapsed without warning and the men fell into the river below. The
demolition of structures should be carried out in reverse order to the con-
structional operations ; this is especially true of arches, which should be
temporarily supported before they reach an unsafe state.

Excavations

In one case, two men were killed by the collapse of the side of an excava- |
tion 10 ft. decp. The material excavated consisted of sandy clay to a depth
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of about 5 ft., resting on wet sand. Mcn with cven limited experience should

“::; bave known how treacherous such material can be, but no shoring was pro-
2o vided. although some parts of the face had been battered back to a slope of
about 10 to 1. Such a slope was obviously too steep 10 ensure stability and,

::ll: although a collapse had occurred some days before the fatal accident, men
sals were still put to work in the excavation. After the second fall had occurred,
with its tragic results, the person in charge still appeared un_convinced about

:f:g’_ the nced for timbering. Such accidents are constantly occurring because men
e | of experience fail to realize that their judgment may be wrong, and in some
2t cases seem unable to learn even from their own experience.
'::Ei ' No chances whatsoever can be taken in trench work and means must be
! found in every case to ensure that men do not for any reason nc:fou them-
{ | selves to risk in an untimbered portion of trench. A man sustained severe rib
ides  and lung injurics when the 10-ft. deep sewer trench in which he was working
real - collapsed. tnvcsligation revealed that he was working a little ahead of the _
ents existing timbering, measuring up for the next cross-picces. When he saw the '-
weed trench begin to fall, be stepped back into the timbered rrl. but forgot that
one there was a Cross-piece immediately behind him. The fall of earth pinned

him with his back against this cro:‘YN causing severe injurics. This was |
cludyacasewhcrethmmno needlorhimtobeinthcnntimbemd |
portion of the trench. - !

One accident, which happened to a man who should have known better,
occurred during the removal of timbering from a sewer trench. The person
jnvolved was the charge-hand and he was rcmovin% the last struts by stand-
ing inside the trench, when one side of it caved in. It i iable
mkthatnooneshouldbcinnuench,whahcrerecﬁngﬁmba.wmﬁng.or
removing timber, unless there is sufficient timber in position to prevent a fall.
The first poling boards should be put in and the last poling boards taken out

working from the surface. Where the latter cannot be done, the trench
| ghould be back-filled until the depth is such that it can be entered safely.
Alternatively, the timber should be left in position.

Lifting Appliances

A notable feature in accidents at works of mfneen'ng construction is that
the proportion of accidents involving cranes is hi i i
operations. This result may be ‘lauributable 1o the statutory obligations
imposed for safety by the Building egulations, but, on the other hand, the
m;cddmuatwrbdmﬁnwingmchﬁmmmmmqmn of
an operational naturethanuisingfrognmechamulfnuluinthephm.
mmhimedwbwn:ﬁpmmingthemmh&ns in a
shaltandthedmcmmwompidtobeldcquatelychockedbythebnke
don&mbmkemfoundmheinudamdthcacddmlmreﬂbeumc
the lowering was being done with the clutch disengaged. There were also cases
of head injuries inflicted by skips which were being manoeuvred into position
by crane-drivers working in the open with full visibility. Another example
dmoperatiomlermhlbeusedadiggc{-opentmnﬁtinga

inordu’tospcedupmﬁnﬂ.ﬂomndqdumcdym b
such occurrences but 2 careful investigation of such a driver’s pmrlonsmcud
might showthathemsnotacarefuldrimmdhd not been employed for
long by any single contractor.
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The misuse of a crane by a driver, who was well aware of the risk he was T
u!nn;.loﬂupaulydjdnotcauseinjuq.TBemmmmwdmabarge il
lying alongside a jetty on which repairs were being carried out. The barge tion
bad to be moved a few yards upstream, so the driver attached the crane hook hyd
l.ooneoflhepi!cshchadnl:eadydrivcnmdlmmpwdlomtheba mot
by applying the power to the inclined hoisting rope. Under this force, the Wor
derricking rope snapped and the jib crashed down on the deck, fortunately tum
without injuring anyone. Winches were available to move the barge but, owing i 1
to its position, snatch-blocks would have had to be used and to avoid the alos
trouble of rigging these up the men concerned took the serious risk of using in t
lhecraneinamamforwhichi:mnmintended. g
'l'heneedlormainu'rningzaietydevicsinaneﬁdcnlmteisshowninlbe qy P
case of a mobile crane which was being used at a river-front. The crane was of :
lifting a floating stage when it overturned and fell into the river. Afterwards, as

the connecting arm between the jib base and the automatic safe working load
indicator box was found to be y bent and in co! uence the indicator Ga
Indbeengivinginomreamdings.'rheloadwasmsi erably in excess of "
the safe working load for that particular radius but the indicator, because it poi
had not been maintained in an efficient state, failed to give warning of the | ex
fact. Another point which emerges from this accident is that at the commence- | oex)
ment of lifting a Joad out of water the pull on the crane will be appreciably al
Wl

less than the weight of the load in air. A crane may, therefore, overturn when

supporting, clear of the water, a
from & position in the water.

Machinery

A man assisting in excavation work
from a belt conveyor formin
The material falling from ea
on the edge of the excavated trench in such a way as to inte
ogress of the work, and
trench, moving along as the excavator
stood close to the moving buckets
caught, either by
and dragged
and it is clear that it
orkers should avoid getting into too close proximity to conveying,
and digging equipment which is necessarily exposed
mkmdlhcmcthodotwwﬁn;shouldbeomnizndwummu:ethum £
person should run this risk. “

Although the proposed

spillage
machine.

contain

the engine. This unpr ¢
engine controls and, although it was a simple matter to provide prot
for this had been The unguarded fan bla

provision

on this engine

wmu which would place
similar to t already in force with respect
on building operations, ine ;
operation of their products. A typical accident occurred to a man who suffered ")
injury when he slipped on mudd ground and his fingers were caught between il
an uprunning pump-engine fan- j

load which it has without difficulty raised

met his death while dealing with
part of a dredger-type excavating
side of this conveyor was piling up
riere with the
two men were detailed to shovel it back into the
sed. While doing this work, they
of the excavator and one of the men was
the buckets or by the chain on which they were mounted,
into the trench. This type of accident was referred to in several
is a real risk with this class of aﬁlipmenl.

evating

for the purpose of the

works of engineering construction
obligations on machine

to machinery supplied for use
fail to consider the safe

Regulations for

roR=E9ReEalR M WISSSRMEE

machine makers often

t and the strut joining the radiator unit to u
within two inches of three of the N
ection, no

otected belt passed

made in the design.
were another hazard adjacent to the engine controls. .
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. Transport
The dangers attendant on the use of mechanical transport in the construc-
_: tion of tunnels have been made evident by a number of accidents on the
© | hydro-electric schemes in Scotland. In these tunnels, the narrow-gauge loco-
4 motives, skips and loaders provide the means of removing spoil from
* & working face and also convey the personnel to the working places in the
¢y tunncls. Work at the rock-face is inevitably arduous and the cramped space
' in which the work must be done increases the risk of accident. Likewise,
| along the length of a tunnel, the close confincment increases the risk of injury
in the event of a minor mishapofakindthatwouldheunlikclywinﬂict
pmmalinjnry if it occurred inlhcopcn.'l'hm.thedﬂailmento!abogie
the otherwise simple job of setting it on the rails again in the cramped,
possibly wet, and generally arduous conditions which obtain in the tunnels
of a hydro-electric scheme is much more likely to lead to an accident than is

a similar mishap in an open site.

p——
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| Gassing
The danger of entering confined spaces in which the atmosphere may be
poisonous Of deficient in oxy%en is not always realized, but there is little
excuse for running an interna combustion engine without provision for its
exhaust fumes being discharged to the open air. Three men were gassed when
a pump driven by a petrol enginewaswttoworkinapit 18 ft. long, 12 ft.
wide and 38 ft. deep on the site of a sewage Works.
Accidents in sewers due to gassing were the subject of an investigation by
an inter-departmental committee in 1933 ; based on the findings O
| mittee® a report was drawn up by 2 committeet of the Institution of Civil
Engincers, ing recommendations about the use of breathing apparatus in
sewers. The need for precautions is underlined by three gassing cases which
took place during the year in the course of sewer rc irs. It has been said
that because sewer maintenance men enter sewers daily without being over-
come, a lack of appreciation of the risks has grown up. Reference to the
two publications mentioned should remove any doubt about the need for
precautions. -
Explosives :
The use of explosives for blasting caused a few accidents, including two
iti hen charges exploded prematurely
injured by an explosion
which occurred when shotholes were being drilled. This was clearly a cas¢
i ing i i ed remnant from the last sct
o{chargutobeﬁred.ﬁvenwhmamofchar;nucmstohaveﬁred
ectly, a small fragment of charge may have been cut off by rock movement
and left undetonated. In this case, the charge had not been detected during
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the routine inspection of the face before drilling was recommenced. In order
‘on to prevent the recurrence of such accidents, a more rigorous inspection
crs procedure was instituted, involving the detection and investigation of all
“’;" sockets left in the face after the firing of charges.
:c; Adequate warning of blasting is essential to enable le to take cover,
cen and the importance of ensuring that the rtolection afforded is adequate is
1o illustrated by two accidents which when blasting was being done in
the the open. In one of these accidents, a man who had taken cover behind a
Fond = = Accidents in Sewers™ published by H.M. Statictery Offce.
o Recommendations in regard to Breathing Apparatus for use in Sswers " published
by The lnstitution of Civil Engineers. L
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shed was injured by a 'ecoofrockwhichﬂewovumnopohheshedand
fell on his shoulder. The second man, & ganger, had withdrawn to & place,
which he deemed safe, nearly 200 yards from the place where the shot was
fired and yet he was struck on the leg by 2 flying fragment of rock. These
accidents serve to illustrate the unpredictable behaviour of rock shattered
explosion and they underline the need for the most stringent precautions
where blasting is being done.
Miscellaneous
The general adoption of safety helmets by a certain class of road user and
the preparation of a British Standard laying down the requisite performance
for industrial safety helmets®, coupled with their more ready availability and -
their less forbidding appearance, prom: their use on many construc- a
tional operations. In some cascs, employers virtually insist on the wearing of r
safety helmets. As an cxam le of their value, it is reported from one large ALTHOL
site, where a 2-ft. gav railway was in use, that a man’s head was trapped and in
een a train of trucks and 2 mobile shovel. The injur:es might have proved fair 10
famlbutfotthetactthuhcwaswuﬂngaufetyhelmet certainl
On ¢ - contracts risk of drowning frequently exists. An sccident | SEIE
which, but for the effective precautions taken, might have had serious con- | d“ enh‘
sequences during work on a new road bridge. A crane-driver had .
climbed to the cab of another cranc 1o have some discussion with the driver. ﬁ“’
On his return, he stepped on to a side section of the bridge, missed his footing. n i
and fell 110 ft. into the river below. Fortunately, the level of the water was compe!
high and he was picked up immediately by the duty boatman. A similar standa
[ accident occurred at another site where contractors were e and extend- On
! ing a pier. A worrer was using a ble electric drill and apparently the B
1 tool caught in his trouser Jeg, causing him to lose his balance and fall into H:!Eh
i the sea. He also was picked up by the boat which was standing by for such for th
| an eventuality. igaim
Arrangements to prevent 3 person from drowning cannot, however, be cernec
regarded as a substitute for fencing to %rtvcnt a person falling into water.
This is illustrated by an accident during the repair of a jetty ; a man fell from Bef
a platform just above water-level into the river, which was about 15 ft. deep Distri |
at that place. The man had previously fallen in at the same spot and had chang |
vcdhimselftobeaurongswimmct.butonthismsian e did not come |
to the surface, and, dcscrite pt rescue attempts by two other strong C
swimmers, his body could not E: found. It was eventually found several days ment
later about three-quarters of a mile downstream. Undoubtedly some con- has,
sequence of his fall had rendered him unable to swim. This fatality could only risks
/ have been prevented by preventing the 3 | \\l’nor%
' emp
‘ - Hl ot ke
i limit
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+ B.S.2095—Industrial Safety Helmets. : thi
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PART II. HEALTH

T T e

CHAPTER 11

Health — General Observations

.

ALTHOUGH industrial processes are becoming all the time more complicated
and in many cases the hazards have increased oportionat 1y, it would be

fair to say that measurcs taken for the well- ing of the workers have
side with the advance

’ certainly improved. Better working conditions, side by

of new processes, have reduced the exposure o risks due to toxic substances.
Much of this has come about because of an increased awareness on the part
of enlightencd managements of the need for working conditions as 2
means of keeping their employees healthy and happy and as a way of cutting
down absentecism. With full employment they find it hard to get staff in
competition with the newer factories unless they provide facilities of an equal

standard.

|
|
!

e —

On the advice of the Industrial Health Advisory Committee, two surveys
i ted, one to review conditions in all factory mﬂu in
chosen

Halifax, and the other to survey a single industry, pottery having

for this purpose. The general and lively interest in industrial health is

indicated by the willing co-operation which has been received from all con-

cerned in cach of these surveys, the results of which are not yct available.
from the Stoke

<

T g

n Before mentioning other factors relating to health, a report
g be quoted as indicative of the

S o
=
&
=
-
E
=
[
=
e
=
=

District on one of the oldest industries may
changed attitude which is everywhere apparent in industry today.

T3 “ Occupational health has always bulked large in the work of the De_ﬁan
ment in the Potteries, and especially in relation to its staple industry. 1here
n- has, however, been a subtle but recognizable change attitude to health
ly risks over the past 15 years. In the period immediately before the Second
World War, the Inspectorate was chiefly fighting 2 propaganda battlc. Many
employers, managers and workers in the industry were concerned about risks
of lead poisoning and of silicosis, but, on the whole, active concern Wwas
limited to a small group. Many employers gave only unctory recognition
to health risks and employed s were often y unaware of the risks
to which they were exposed. The war and post-war years have brought about
a marked change. Employers and managers are coming 1o realize that the
health risks of the industry are not merely incidental, but are something
which may determine the future of i
more aware of dust risks ; a very important expression
dust has been the active work of the British Ceramic Research Association
on dust tion. The officers of the Association recognize that this is a
lem as vital to the industry as aré problems of pr i i
=z very few exceptions, the members of the Association have fully supported

this point of View.
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“ Apart from the processes with special health hazards, the general cam- nee
paign for cleaner conditions continues throughout the industry. Perhaps the The
most noticeable change of recent years is the great improvement in the state Res
of floors and, in consequence, in general cleanliness. In spite of some prob- 1
lems and difficulties, the vast majority of potterics have now put in impervious visi
floors. According to the latest information available, there are now only rece
about five potteries which have not yet secured full compliance with this
requirement and in most of these cases work is reported to be well in hand. Cle
Another noticeable improvement, which is perhaps less relevant to health, »
:;:t which is ; mllhmnlribmion to the eomfog of wmﬁu (ankc:. lnl':;"cnli'tlily_ E 1

Inspectors) is the great improvement in the state of works yards. is e
now ;;’::lsib!c to return from night inspection of potteries without the stas
appearance of having walked over a ploughed field. bla

“There is little t0 add to what has been said in previous years about | ‘;:
methods of cleaning. According to our records, vacuum cleaning plant has '| for

Py

e now been installed in about 100 potteries. These vacuum cleaners are useful
. in cleaning beams and ledges, but it is still open to question whether they are .
better than mopping and swilling for floor cleaning. The portable type of the
cleaner ma welbcasgreatahuhhhamdwhenitisinopanﬁonasia.: ca
brushing, use of respirable dust passing through the collector. The wo
built-in cleaning system, with air-discharge to the outside, is obviously a far 3
better system, but very costly. It seems probable there will be an increase an
in the use of vacuum cleaning plant, if only because of the difficulty of ke
recruiting * night sweepers’ in a period of full employment. - au
“ A special health problem, which has come to notice during the past year, :.c
' has been that of cx_lmure to very high temperatures during emergency work co
! on tunnel ovens. This is a result the widespread increase in the use of ol
tunnel ovens in the potteries. These ovens operate continuously and the of
economics of the industry depend on the o ion not being interrupted.
Occasionally, while a truck is going through the firing zone of the oven,
the ware or its supports may break and the truck and broken ware will jam.
In these cases, there is a strong financial incentive for the firm to try
to clear the blockage as quickly as possible. It is very difficult to estimate
the temperatures encountered during this work. Managers talk of tem-
peratures of 200° to 400°C. and, while it would obviously be impossible for
a person to live in such a temperature, which is well above the boiling-point
of water, it scems possible that workers doing this emerg work may be
exposed to very rapid fluctuations of heat. “Several workers have spoken of -
" the im nce of kecping their heads covered, so that their hair should not
catch fire, indicating local exposure to very high temperatures. The problem
came to light chiefly as a result of the Chief Fire OﬂioﬂottheCity?::sﬁon- 3
ing the suitability of the asbestos suits which are sometimes used for work
of this sort ; helu%gutedtheﬁskofhcatcolhpseifamithutedupandtbe .
worker were unable to get out of it quickly enough. Further mmu&m g
showed that, whereas some firms were strongly opposed to using asbestos l-
suits, others kept them in stock and inexperienced workers could rely on them &
in an emergency. One factor in the problem is that blockages occur rarely
. in any one factory but, when they occur, there is a risk that men who are E
' not experienced in hot work and are, perhaps, not physically fit, may try to
: cope with the emergency. Various technical and medical problems are
involved, including the maximum temperature to which a person may safely -
be exposed, the effects of inhaling hot air, forms of protective clothing and -
breathing apparatus, and the selection of persons to do this work. While
ﬁrmsmakeevuycﬂon,byur:fulseﬂingmdinothuways.mawidth'
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need to enter these hot places, such emergencies are unavoidable on occasions.
The problem has been discussed with the Medical Inspectorate, and with the
Research Association of the Industry.”
Temperature, ventilation, lighting, welfare amenities and medical super-
. vision, as being all-important to the well-being of the factory worker, have
' received attention in separate chapters of this Report.

R

; Cleanliness

,f Many more firms now realize that cleanliness is of paramount importance
+ in promoting health and efficiency in industry and that it must therefore be
i the concern of all from the higer management downwards. The average
| standard of cleanliness in factories is therefore slowly improving, although
! black spots remain. The cleaning of floors in common passageways and stair-
! cases of buildings housing a number of factories is reported to be particularly
| bad, and owners of such buildings are lax in making proper arrangements
for regular attention to these matters.

In certain industries, particularly those with szecml fire or explosion risks,
the importance of scrupulous cleanliness as a factor in accident prevention
can hardly be exaggerated and the close connection between cleanliness of
workrooms and dust extraction is obvious.

The problem of how to keep a factory clean extends from factory planning
and plant design down to small details of domestic organization and * house-
keeping ”. Moving management and workpeople to a new building does not
automatically start a new tradition and the new factory can only too quickly
become a “slum ™ factory. Indeed, cleanliness is very largely a matter of
tradition, and difficulties inherent in the building and machinery can be over-
| come by determined cffort. This is often the most noticeable feature when
: old przmises are taken over by an old-established firm with a good tradition,
,' or by a neyy firm with a progressive policy.

As in previous ycars, the shortage and high cost of labour for cleaning,
in which process workers take less and less part, and the rising prices of
materials for cleaning and decoration, are serious barriers to improvement,
particularly in smaller factorics. Limewash is steadily giving way to
emulsion paints for walls and ceilings, and where the surface is smooth, walls
so decorated are easy to keep clean by washing.

Probably the statutory requirement most difficult to fulfil is the daily
removal of dirt and refuse from floors and benches. Unless supervision is
strict, tools, etc., tend to accumulate on and under benches and the dust and
dirt build up around them and remain undisturbed, a potential health
hazard. Small engineering works and garages are often found to be culprits
in this respect. That this need not be so was shown by a busy little country
garage. Tools were neatly housed and the workbenches were clear and
available for work without having to scufflc a clear space on which to lay
the job in hand. The premises were cheerful and warm and when the fresh,
: clean appearance of the concrete floor was mentioned, the occupier said it
i had been laid twenty-eight years ago. It had been kept in pristine condition
by scrupulous cleaning and the immediate mopping up of any dropped oil.
At other garages, steam floor-scraping units are used with good results.

Many firms now use various proprietary compounds for cleaning oily
floors, but if there are not uate drainage facilities to enable the com-
| pound to be properly vashed off afterwards, the floors are left in a slippery

and dangerous condition. This was the umce of a small engineering
firm, and better results were subsequently achi with a wire scraper.

139

Published by AsbestosClaims.Law

Annual Report of the Chief Inspector of Factories (1955)
asbestosclaims.law/library/10918/140

ACL Doc 10918 - Page 140 of 282


https://asbestosclaims.law/library/10918/140

s —

Inspectors remark that there does not seem to have the considerable
increase which might have been anticipated in the of labour-saving
devices such as floor-cleaning machines. were most commonly installed
in factories which already had a high standard of cleanliness. In one large
works, a scrubbing machine is driven uE”and down the gangways all day.
The driver, who is aged 70, has only to keep the supply tanks of water,
detergent and disinfectant. i

The use of vacuum cleaning plants of all types for the removal of dust
and flufl from walls, girders plant is steadily increasing. A retrograde
step has been taken in some textile factories, the occupiers having converted [
the machines to blow the dust from the surfaces. They said that even the [
large machines were not sufficiently powerful to remove large quantities of |
dust and fluffl. Recent developments in the provision of local exhaust at
ardingmaclﬁnes.etc..wﬂl.itishoped.helpweﬁmiwethuprobhmo!
collecting excessive dust.

Firms are adopting various schemes to combat the shortage of labour for
cleaning. The employment of older persons, possibly the firms’ pensioners,
is proving very satisfactory in various industries. may be employed
during normal working hours, or in the evenings. They clean at their own

and have the patience to do the work methodically and more satis-
orily than the youngest junior, to whom, in the less well-run small factory,
the job is often given. Older men are employed in some tailoring factories,
on part-time evening work, in collecting cloth cuttings and in cleaning work-
rooias. Some firms employ their adult male workers to clean on Sundays,
on a rota system by which each man works every fourth Sunday. Contractors
may be engaged fo do routine cleaning as distinct from decorating. At a
large bakery, cleaners employed by a firm of contractors work from 6 a.m.
‘tﬂo 12 noon with a ten-minute break. They scrub floors and do general

eaning.

The outstanding need in relation to cleanliness is to have proper organiza-
tion. Arrangements to facilitate the work are commonly found, not only in
building design, e.g., by the provision of safe means of access for the cleaning
of windows, roof lights and high fixtures, but in matters of housckeeping.
Oil-trays are a commonplace undei textile machinctgc;muuys for catching
scraps of material are found under sewing machine hes, loose gear is
moretreqnenﬂirmplacedonboardsorothemisehoused.innudotbeing!dt
on the floor. pwvedsplashguardsonmachinuandbetta'methodsot
lubrication are also helpiqi;:) keep worhm floors in a more satisfactory
condition. Better lighting has, of course, a good effect in showing up
deficiencies.

mmelee.Mowwakthobclmmdam
cleanliness than about heating and ventilation. The appearance of a factory
may largely depend on the discipline exerted by the management. The habit
of throwing emm{.ecxrrette ets, cigarctte ends, lunch-papers, fruit-skins
and the like, on the floors of messrooms, washrooms, sanitary conveniences,

es and even workrooms, is gradually being eradicated by the Tfk ‘J

3
o el i

Lol NN ]

— - ) ey b

e e e . e

passag
provision of litter baskets, by s:remsion and by the example of the tidier
workers, who appreciate greater cleanliness. In some Districts, Inspectors find
that young people are both tidier and cleaner than their parents, and this
promises well for the future. Again, the influence of married women, who
are not pmparedtomupwithbadconditionsandwhoansonsilydnnse ]
lhei:iobs.isnidtobemp:mingtbcnandmdsddqnﬁminhuaiu T
where they are largely employed. It is often noticed that the dirtiest factory

has the highest labour turnover and managements are realizing that a clean
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factory attracts a better type of worker and that improved production follows.

The effect of local stimulus has been noted in areas in Wil
built and also where transformations in cleanlincss have taken

: have been I
® ace in iron and steel foundries as @ result of the implementation of the
e ja! Regulations.
It is generally easicr for firms in country areas to keep their factores
. clean because the air is cleanef, but in one rural jndustrial estate the use of
| Jow-grade fuels and the omission of grit arrestors from the plant had
4 . disastrous results in ucing air pollution. It is hopec that the impetus
L ;imbytheClquuAct hnvetheeﬂoctﬁmttactonuaswclluot
d i premises will be able to keep a good deal cleancr.
; i It may be some considerable time before the scrupulous cleanliness found
at ‘ in the best food, drug, etc., producin factorics can be attained even by all
of |1 factories engaged in clean processes, but Mﬁovemmu are being cffected in
9% '1 all industries. Possibly the greatest advances ve been made in the industrics
handling dirty and dusty materials from which labour would otherwise
‘g’ ‘ to drift.
ed Unsuitable Premises
i Sometimes old propertics, often i 2 ected condition and with damp
walls and leaking roofs, are found in use for industrial purposcs for whic
:?' they were not designed. Landlords are unwilling to spend money on essential
-rl:: repairs and the shortage of suitable aocpmmodaum orces occupiers 10
bvs, | under very adversc conditions, pending the completion of clearance and
Lo building schemes. Conditions in. 8 doll-making factory were such that
' & application to a court of summary jurisdiction was BF- - ully made for an
m order, under Section 40 of the Factorics Act, 1937, mumng the cessation
feral | work in the factory. The premises were in a mews had for the past cight
: | years been under threat of compulsory purchase for demolition. Another toy
manufacturer started a factory in @ building with 4} in. brick walls and no
1za- rainwater gutter. Naturally the building was very damp. It had been intend
yin | for use, with partitions, as lock-up garages. Other damp premises Were
ning re . for example, in @ coach-building works during wet weather watcr
2ing. sceped through the floor and remained in_puddles ; in a lamps factory
“hing one wall of a workroom was built into a hillside and was constantly damp.
ar is In some factories, the fall pipes from gutters are_inside the building, par-
n left ticularly in the case of valley gutters, and heavy Tain often causes leaks from
is of these interior pipes and drains. Many occupiers appreciate the electrical risks
‘ctory caused by dampness and dripping water, O that defective roofs, etc., are '
ug up dealt with in the interests of safety rather than of health. Inspectors have no i
- wer under the Factories Act to deal with leakmf roofs and the like except ‘.
; E; invoking Section 40 of the Factories Act, 1937 (as amended by the it
i Factories Act, 1948). i
. habit One Inspector rc;iaom that, in his area, cases of structural dampness arc i
-skins found fairly regularly in the course of routine inspection. Occupiers, acting i
iences. on advice to consult 2 specialist, have found that surface treatment, usually
- ample by a siliconc preparation, is effective in curing the trouble. In the case of a Ut R
tidier bakehouse, in Wwhich black discolouration appeared shortly after any AR
rs find redecoration was done, an Ins recommended the occupier 10 experiment TR
d this |  with a dampness inhibitor. occupier sought advice from experts, who ]
1. who {  supplied 2 suitable preparation. After treatment, redecoration was Success-
chanze fully undertaken. A new laundry having similar trouble with the walls of the
actories messroom was told of the baker’s experience at a time when the manager (%
‘factory was being rapidly disheartened, and the same technique was used there with b
a clean cqual success. Jes g
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Underground Workrooms

The use of underground workrooms is in decreasing except in very
congested areas. It was, therefore, a matter of concern 10 find in a rebuilt
retail shop in the centre of a city, underground rooms, having poor ventila-
i f escape in case of fire, in which dress alterations,

radio and television rcﬁairs. etc., were carried out. In another case, a base-
ment of a showroom had been fitted up for intermittent repair work. The
firm had failed to notify intention of occupation ; the workrooms were totally

unsuitable and work, which had included cellulose spraying and welding, was
immediately stopped and the plant removed. Another occupier, who had
failed to send notice of occupation, was using the basement of a converted
dwelling house for film developing and printing. oceedings were
taken and a substantial penalty imposed ; a certificate of unsuitability was
i i _In a small underground room

:>ht workers were employed on the

inding of needles. The occupier had started by working on his own and
d ually extended the business. He said he had been looking for new

issued, his renewed efforts

met with success within a matter of weeks. While the most unsuitable of
i consider that

iminated, Ins
until better accommodation is available, there is little hope of real improve-
ment in border-line cases where it is felt that working conditions are certainly
Jess pleasant, if not less healthy, than in rooms above ground with natural

lighting and ventilation.

Overcrowding of Workrooms

Overcrowding of workrooms is no longer a serious problem in most areas,
though it remains one which requires constant vigilance, particularly in con-
gested urban areas and in the clothing and boot and shoe trades. In one

tailoring factory, gross overcrowding was found, and i
that many employees would have to be di
avoided by the removal of a number of partitions forming the

rooms and by the rearrangement and spreadinf out of work. A small metal
badge-making firm which two years ago emp! oyed five workers was found
on revisit to employ nearly forty in its two workrooms, The firm in this case
bad to find other premises. Out of a sample of 156 factories in a London
District, eight were found to be overcrowded ; in one bad case there were
34 workers in & room suitable for only 19. At a light engineering works in

a country area, three workrooms were found to be overcrowded to the extent
of about 40 per cen

t ; bad distribution rather than real lack of space was the
cause of the trouble in this instance.

Noise
Though no new techniques for dealing with noise are e increasing
use is being made of wel -tried methods. To reduce the noise at its source
is, of course, the best method. This is not often possible, but can be done
in some cases, For instance, complaints were ma i i
from a drying tunnel containing an air blower, but when a completely new
plant was installed and re-sited very little noise was evident. A large brick
company experimented with the use of non-metal gear wheels for brick

. In a foundry.
i uced much less noise than the convent

electric arc process ; t tool prod :
eel. In the same factory, noise made by bar-recling machines was

abrasive wh
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under investigation, The tube works referred to in last y
thorough-going attack on the problem by getting the
Laboratory to make a noise survey of the entire wor

Jevel in various departments ranged from 90 to 102 phons
ma

de by

or being t
swaging machin
made for reduci

es, presses and saws were studicd and recommen

ng the noise emitted.
enclosure of individual machin

The use of insulating mountings
newspaper printing mac i
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Lining walls and ceilings with soun
more common, rticularly as most sound-absorbent ma
insulation of the building against heat-loss.

substantizlly to the

Noise reduction is an i
methods of attack have to be used: for instan
weaving shed in an asbestos factory, re-siting
drives and acoustic treatment of the wa
the combined effect produced marked improvement.
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r- CHAPTER 12
e
l. - - -
5 Medical and Nursing Services
k‘ . -
al | Health Records and Statistics
|
5¢ | In NOVEMBER 1955 a survey was made of the extent to which factories had
n medical and nursing services, anc the following Table gives the position
re factories employing 50 or more persons.
lin
nt Medical Practitioners
he Number of factories having arrangements with medical
itioners :
(a) WHOIG-MNE concenssvnsasesansrsasasassassensgnrnstsss 421

! (b) Part-time, more than 12 hours per week ..oieessaes 252
ng | (c) Part-time, less than 12 hours per week .ooverienens 3,946
5 Pt
o : _4’_61.3‘ 613*
;': Number of factorics having no afrangement with medical
P practitioners e ossessesasassaepEsRSRSI S RSRSRTesssR00T0ES 17,080
‘:",, Namber of factorics covered by SUIVEY wosooweserssresssssests 21,693
aal
- « Six factories have both & full-time and a part-time Medical Officer. '
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Nurses ? .
T ol ke 4,437 : a
(a) Whole-time ......cooeves easnsnanssesesssese et e
(b) Part-time ODlY  cocverrnsosncsnnsannsansareres
5079 ¢
t o DULSEE sevsressisssrassssonsnsssss 16,614
Number of factories not employing MUISES wovvcemssssncasens 6 ' :
umber of factories covered SUTVEY ooeoaesssssnsrsssssasssnssses 21,693
N of ies by SUTVEY «oovevnerer |
3 A .
Other Persons with Nursing T.mimug ........ ol ar
of factories employing such other ssieitivd k- -
Eﬁll’:eerr of factories not employing oagfrw;:rm | o
---------- 21-693 \ en
S Number of factories covered Dy SUIVEY cooooensssansusnenes ca
wi
of ical super- fil
, the most com ve .md.lcﬂ
vinoné' e Tlozhb:?opu.:l in the larger , particularly in mtlgose ha ;l,
| some ::}:t-l health hazards. The number of small tsctog:d’ R meﬁi’ o
: -sion is, however, growing. Hmagmn,oneusually.mdmi'wthcmtmd @
mm'moheal.th risk and in many cases Inspectors have poin
:d.viwd the introduction of medical supervision. T e, ]
at a small factory manufacturing insulating e ?,
i exam;)le,t asbestos, the directors were concerned about ;e e ]
' :I?em:oikg m were anxious not to employ ag:mc :#&p:ght_ e § iy
' i nged that a chest .
' mm:y ::ll:‘tmwpm-emlon;loymt gdmwm 'i:i g:fdical examination of all{wori;c:; 4
' At a factory preparing clay, etc., for pottery wurc.kwhereln iscc‘:sc, - ;
| lo.ed a similar schemec was started for the workers. A e
mtign to pneumoconiosis risk there was also a risk from e po 1 7
imilarl namﬂwmc-maalrewvcryfaaorymtbe mCountryw ,‘
s potential lead risk, a part-time doctor 1s €m carry

where there is a potent Tocmadina
tions, and arrangements >
glnctnogl ggtuhl}& g.l:;“t‘:kén quarterly by the pathologist at the Ioc-!l hospnal.

e
g
g
E

i - - - - \
mefﬁcimcy of factory workers and today many factories with no specific health
' sisk have well-organized schemes. v
The scope of medical supervision varies enormously, ranging e

visits f a doctor to examine persons subject to .llw"owin 0

i Iuﬂ-m::ﬂ:chcme which may cover any or all of tl.le fo 8
I.Supervm"onol’numns' andﬁrﬂaidmvmindudmsmeﬂcy
treatment.

2. Examinatio
examinations for apprentices.

nofne_wentnnts.ohmindudhls'spedaﬂydd:ﬂd:
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3. Periodic medical examination of some or all workers. ! f
| 4. Examination of workers on return to work after sickness or after b3
: absence due to injury.

: ' 5. Supervision of the health of young persons and older workers.

; i 6. Medical and minor surgical treatment, usually in consultation with

: ! the patient’s own doctor. . i

¢ 7. Infra-red and ultra-violet ray treatment, mMassage, chiropody, ik e

. ophthalmic and dental treatment. o W
8. Keeping of sickness records. !

|
!
i il
| In addition to clinical examinations, some factory medical departments I |
|
I

arrange for tests such as chest X-rays, blood counts and urine tests, where
these would be s iallylikelytomstinm:dia;nosisolumdill-hulth

4432 |
' 17,261 or help to identify some particular toxic substance. For example, at a factory |
So— where there is an asbestosis risk, X-ray examinations are made of all new R
21,693 mpﬁm when they start work. Further X-ray examinations arc made e
e mpm— ann yindepanmmwherethercisthemmﬁskudotnllotha i
i workers every two years. Even if the medical officer considers that the X-ray b
Al super- films show nothing abnormal, the patient is given a thorough medical i
* having examination. X-ray photographs are also taken of any worker who com- .
- medical plains of symptoms that may Izdlca te Jung trouble. At other factorics, where
 thereis | thereis a cad risk, blood tests are made regularly and in some cases urine .,
outand ! js examined. i
& ltisnmalforlll!rumemto.he;ivmintlnﬁm'stimemdfordemal i g
"'";;;"3 and ophthalmic services to be arranged under the National Health Service. , |
,ﬁ'ﬂ ’ In an endeavour to reduce the incidence of winter ailments, many firms '
: 'h‘;::;g . distribute, without charge, halibut liver oil capsules or vitamin tablets. A
The young and older workers are the particular care of the medical o
departments in many modern factories. of malnutrition are o
is is related to cases where the g

for in young workers and at one factory
home environment is known to be below normal. At a printing works the

doctor makes a thorough medical =xamination of all apprentices before they i
are indentured. This examination is agreed upon before an apprentice goes : fl _
before the apprentice advisory committee. Boys are particularly examined 1
for vision, including colour vision. Recently, one apprentice was found to i
for o efective for reds and greens, but this proved advantageous, as bis il
ﬁ;m.mmmdimingforthelhdud between W he had to '

. hazards, discriminate when he worked on steel plates. 1f an apprentice is found to ‘| ?--i't
‘materials have defective refraction he is immediately sent to an optician. e g
’m Olderworkenareoﬂmtempledwunyonthdrmmlmklongcrtbm {,i :
b medical they should in the interests of their health. Medical examination in the case Lt
kiad moee of these workers is directed to extending their working life as long as possible, e
; the either by some amelioration of working conditions or by transferring them i1 3
: Atonefactory.whmaboutwpercmtotthcworkmmomSOyears ML E
, periodic olagc.ﬂ:edoctorconsidmMnsthengeatwhichthueismoﬁmpefor MR
isk. to a preventive medicine, for diaugosing conditions which may easily lead to Hi
ot incapacity or death and for 'ngacﬁmmwumuﬁoudmchmn- : x
ditions. Almothﬁhdmy.tbcwﬁormediuloﬁm in the near o -t
mergency future to arrange for periodic medical examination of all of 60 years e
: of age and over and gradually to include those of 59 and under. 3
detailed Periodic examination of all workers is not common except where special | g i

hazards exist, but workers who have certain special responsibilities are !l'- .
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examined at regular intervals in some works. For instance, at an iron and
steel works crane drivers, locomotive drivers and shunters have to pass a \ fre
medical examination for eyesight, hearing and heart soundness before th Fa
are put on to the job and they are re-examined on return to work from ill- an
ness. Periodic medical examination is shortly to be instituted. In a number a
of other works it is reported that crane drivers are medically examined fir
} regularly to ensure that they are fit for the job. :ﬁ

vi

Comprchensive schemes such as have been described involve the employ-
ment of one or more full-time medical officers with a staff of nurses to assist w
them. The following examples are typical. , a

At a large motor car works there are four full-time medical officers, includ- -
ing a surgeon who is also a clinical assistant at a local orthopaedic hospital, a
to which he can refer cases from the factory. In addition to a large staff of s
nursing sisters and assistant nurses there is a radiologist, physiotherapist, D
pathologist-technician, and a rehabilitation officer. .

At a chocolate works employing about 11,000 ns, there is a full-time c
works doctor, three -time ?ocum. three State Registered nurses, and four g
assistant nurses. There are also two %uc:iiﬁed physiotherapists. A dental 2
clinic at this factory has three full-time dentists for day-attendance and three 1
dentists for attendance during the evening. Dental treatment is a condition of f 1
employment for all junior employees. The Inspector reporting on this fa '
states, “ The success of the medical work here has been built upon the basis
of close co-operation with local doctors. On a short-term basis, sick absence
can be reduced by proper treatment readily available ; as an obvious example,

ysiotherapy and electrical treatment at the factory cut out loss of time

ncurred in attending hospital. But in this factory the long-term view is taken
of the value of good health to the individual: the factory has a swimming

bath and every boy and girl is taught to swim ; remedial gymnastics are

arranged for postural defects ; convalescence is arranged where required and
the medical department is responsible for a safe and healthy working environ-
ment as well as for the various kinds of treatment.”

It is usual where there are full-time works medical officers for them to
spend a good deal of time studying the processes, in consultation with
engineers and chemists, and they also advise occupiers how best to improve
environmental conditions. It would appear, however, that few part-time
medical officers pay much attention to general environmental conditions. It
may be that the special health hazards keep them fully occupied, but it is clear
that to widen their sphere of action on these lines would be of advantage to
the health and efficiency of the workers. It must, however, be admitted that
in some cases the management is the real culprit in not realizing that the
doctors have an important part to play in studying the general environmental
conditions.

At works with the less comprehensive schemes, part-time doctors are
employed. In some cases these are general practitioners giving part of their |
time to industrial work, while in others they spend most of their time on
industrial work, visiting a number of factories. It is clear that in general
the part-time doctor cannot be so expert in industrial medicine and onc finds
cases where he spends little time outside the surgery. His work there in
examining and treating employees is, of course, extremely important, but it
cannot be so valuable as if he were con: zrsant with the work actually being
carried on. - .

Many part-time medical officers are also Appointed Factory Doctors, who |
have an interest in industrial medicine and are in constant touch with HM.
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in and Medical Inspectors of Factories. The success of this arrangement is reported
pass a from a number of Districts, the following being typical. One Appointed
e th Factory Doctor, hearing that an engineering factory was now using cyanide,
m il arranged to visit ad see the . which incidentally was done in what
umber must be one of the cleanest hardening shons: in the country. This particular

i plant and the cyanide to obtain

mined firm had been advised by the suppliers of t
the equipment and materials (sodium pitrite and sodium thio-sulphate) for
intravenous injections to be used in a case of cyanide poisoning. ‘The doctor's
nploy-  visit was therefore useful in that he learn~4 where and how this equipment
assist w:’s kepl.aud was able to explain that the injections should only be given by
a doctor.
nclud- Where there is a medical officer, either whole-time or part-time, the nurse,

medical work, is an invaluable qssistant. One finds, however, 1n

sspital, as in all
purses working alone with only infrequent contact with a

taff of small factory,

Tapist, medical officer. _
- , Many Inspectors give examples of the efficient work done by nurses, and
iltime | one example of the effect the nurse has is worth quoting. In 2 cigar factory
urse was appointed for the first time about a year ago.

d four [ a State Registered n
dental [ The works manager said that at first he considered that she was sending

1 three too many people home and was consequen!
tion of roduction. During the year, however, he graduall changed his views
-actory ¢ now thought that by treating people for minor ailments she had kept them
= basis at work when they might otherwise have been absent, and that by sending
bsence home people suffering from colds during the most infectious stage she had
}mPIC. prevented the spread of infection.
!;L':: Preventing the occurrence of sepsis following accidents involving skin
mmin injury is, of coursg, an important aim of the industrial nurse. 1t is noteworthy
% nri that, despite an increase in thé total number of accidents reported during
+d and 1955, there was a reduction in the number of sepsis cases from 11,457 in
aviron- 1954 to 10,751 in 1955, a si ificant reduction, and one for which the
| industrial nursc must certainly be given part of the credit.
bem 10 | Broadly speaking, the above comments relate to the large and medium-sized
s with | factory. To obtain satisfactory medical supervision in small factorics is a
nprove more difficult problem. Even the cost of a nurse is often regarded as to0
-time high and economy in the use of medical and nursing personnel must be con-
s B¢ ! sidered. The obvious way is, of course, to have group schemes covering a
fot et number of small factories, but it would appear that to achieve this it is
sage to necessary to have someé central organization prepared 10 find thc money
od that required to launch the scheme. There are, of course, groups of small factories
mt the | owned by the same firm which have one medical service covering all the
mental | factories, and some of the nationalised industries and a few large industrial
organizations have a national scheme of medical supervision coVering all
| | workers in the organization, usually in charge of a senior medical :
[rs are | The cost of setting up a group scheme is, however, high, and a regular con-
;'l their |  tribution for maintenance is required from all units. This presents some
me on | difficulty when a considerable number of different occupiers are involved.
|general ! There are, however, in various parts of the country, sroupa of small factories
¢ finds where a group scheme of medical supervision would be of great value, an
were in it is hoped that the surveys which are now being undertaken at the request
but it of the Industrial Health Advisory Committee will point the way 10 2 solution
* being of the problem. In this conncction, it is interesting to note that at Southamp-
ton the local Advisory Committee on Occupational Health, in conjunction
s, who | * Treatment which can safely be given by first aid attendants in cases of cyanide
1HM. | isoning gmde:cribed in 8 cautionary placard (Form 385) obtainable from HM.
tione ce.
' | v 147
!
!
£
i = N

Annual Report of the Chief Inspector of Factories (1955)

ACL Doc 10918 - Page 148 of 282
Published by AsbestosClaims.Law

asbestosclaims.law/library/10918/148


https://asbestosclaims.law/library/10918/148

In one or two areas there are p schemes of limited medical supervision
run by shipbuilders and one finds similar facilities n the docks u and down
the country. They are, however, far less comprehensive than schemes
usually found in actories and deal in the main with accidents. !

The two most satisfactory group schemes of medical supervision arc to
be found on trading estates at Slough and Harlow. Although organized on .
slightly different lines, they are both doing excellent work and will clearly
vide a basis on which other schemes can be developed. Both schemes were
started with grants from the Nuffield Foundation, but it is hoped that in time
subscriptions from member firms will enable them to be self-supporting.

i oovmwmeaootactqriu.mo!whichmon
the tra esme.minstitutedinwﬂ. Thcobjecuwetetopromotetlw
health an welfare of industrial workcnnndtoshowhownurviccofthis
type could become part of the general health scheme of the country. The
organization includes a polyclinic, two dressing stations, the medica’ depart-
ments of six of the larger s, a mobile dressing station, and a residential {
rehabilitation centre. In addition, arrangements arc ‘made with a local hospital
for X-ray and other facilities. ‘The services offered by the scheme arc an |
emergency casualty service (including medical examination and continued
treatment), an occupational hygiene service, a rehabilitation service, and a

:
£
!
:

social re service.
Cases of accidents which cannot be dealt with the factory first aid |
workers are referred to the central clinic or to a ing station, where

attention by a State Registered nurse and the services of a medical officer can
be obtained. All dressing stations and medical departments of member firms
are visited daily by a medical officer.

Medical examinations are carried out as required by firms, and where the
factory is some distance from the clinic, the mobile dressing station is used

A number of firms require ggemploymcnt medical examination as an aid
ses are arranged for the training of first aid

1 workers, and State Registered nurses visit works regularly to check the
contents of the first aid boxes.

b £ The occupational hygiene team consists of a doctor, an engineer and a
| chemist. It advises member firms on the safe use of dangerous materials,

| O as lead, benzene, chromic acid, etc., and also on the improvement of |
environmental conditions. A labora is available at the London School |
of Hygiene and Tropical Medicine. residential rehabilitation centre

| “ works in close liaison with the industrial rehabilitation units of this Ministry.
\ The social service department maintains close co-operation with local medical |

practitioners, local hospitals and all organizations which can offer services 10
employees.

The joint scheme at Harlow New Town is of later development and com-

menced operations on November 1st, 1955. At that time there were some

50 factories on the estate, but this number will increase rapidly. The organiza-

ﬁonofthisschmdiﬂmhomthmnﬂouhinﬂni:isthcinmﬁm.if
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ible, to run without a whole-time industrial medical officer. It is hoped
to build the scheme around the general practitioners, with a senior visiting
medical officer who is, at present, the Appointed Factory Doctor. Member
firms who already had a works medical officer will continue with him for
pormal visits, but will have the services of other doctors when he is off duty.
A doctor will be available for any factory at any time in case of cy,
but each factory will receive a routine visit once each week from the doctor
allocated to it. The two nursing sisters attached to the scheme visit each
factory daily. They deal with dressings, check contents of first aid boxes, and
eo-opemtcwilhnunulndmnsidmkas. Courses for first aid workers
are arranged regularly and a special week-end course on industrial medicine
has been held for the local practitioners.

At present the services offered are emergency casualty services (including
medical examinations and continued treatment) and a social welfare service.
Inmnympecuthmmmmdmll' t to those offered at Slough. There
is a well-equipped health centre at which examinations can he made and
treatment given if the factory has no suitable facilities. Eventually, there will
be a centrally situated hospital at Harlow, at which X-ray examinations and
pathological tests can be carried out. Harlow does not offer a rehabilitation
or occupational hygiene service.

This scheme, although less ambitious than the one at Slough, was designed
1o fit the particular conditions of Harlow and clearly offers a sa
inGustrial Ith service. It may well serve as a ﬂcr@tauerﬂ for any scheme
intended to cover factories in a limited area occupied by different firms. The
great stumbling block is the initial cost, and if this could be overcome there
1S NO reason w ymnnyschemesshouldnotbcinsliluwd.

Health Records and Statistics

The irreducible minimum of health records in factories consists of those
required by statute, namely the Industrial Injuries Act Accident Book, the
General Register prescribed by Section 116 of the Factories Act, 1937, and
Health Registers required under Codes of Special Regulations, if applicable.
From the basic ideas embodied in these indispensable records, many firms
have evolved record sysiems, more Or less elaborate, according to their
individual requirements.

Firms which attempt more than the statutory minimum keep, almost
without exception, a record of attendances at the first aid station or
ambulauceﬁoﬁom. lﬂl the lm:impl«:st orp‘:ei’z]aﬁm;s the Industrial Injuri::‘
Accident serves for this purpose as as for its statu purpose
giving notice of an “i ustrial injury” to the :mp!oycr.w%w first aid
attendant usually makes a note when a patient has been sent to hospital or
udﬁsedwmm:owndodor.mdnomorehdmeunicgsorf:untﬂtheiniurqd

ys

usual employment, when the accident becomes notifiable to H.M. Inspector
of Factories, and the injured is usually in a ition to claim
industrial injury benefit from the Ministry of Pensions and National Insurance.
The scribed particulars as to the accident (including the duration of
disablement) are then required to be entered in the General Register.

Firms possessing a trained first aid attendant usually keep a special book,
other than the Industrial Injuries Accident Book, for recording first aid
attendances, giving particulars not only of accidents but of the illnesses and
complaints treated, the treatment given, particulars of any further action
taken being also recorded.
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mwmwﬁuﬁmﬂmﬁ'mmmmﬂ.thcm and i
J deuﬂednndmathcdiagnoﬁundmrd.mdﬂnmdabmmem figurc
ment which can be given. Mmdamlmmﬂdnum..uww annu
; Mﬂymﬂ.nﬁdwmﬂmdhmdmwm
sl e ot is also made of the incidence of various kinds of Co- , wring
u-ndmuhapl.aslhismllmininpnvmﬁwwk. In one large firm. n st
each s a ﬁdmmndmly.MIpu'bdlﬂl.rﬂmoldl one \
cases of accident or illncss treated, but classifics these according to the 26 outb:
muo!theﬁrmandmdinswn morbidity categories, which are whet
based upon the IntemauonaICodeofDimsm.lnjuﬁﬂdelmdDulh. of th
This Code, pu edbytthoddHealthOmanmmnmlm.pﬂmuud
by the Ministry of Pensions and National Insurance in classifying sickness
- andindumialmjtwspdls:ﬂmmmmdeinthcﬁrmminmismpwt
comparable with the corresponding figures for Great Britain and the vanous
regions. Suchinmmpaubﬂhyo!mﬁuiuhumuchmmeommdit; :
more will be said of this below. ‘

In addition, an individual health-record card is usually kept by firms which
: have a mployment medical examination. This examination is often very
o detailed and udes urinary and _tnematolog‘ml findings, results of eye
= tests and assessments of dental condition. Any ascertainable medical history i
is included, as well as the name and address of the worker’s own doctor.
hﬂomaﬁonﬁomthcmrguyauendmcebookisuapdmedwthemuh
record cards. Details of any subsequent medical examinations are, of coursc.
ahoenmedontheurd.whcm“thmmmuﬁngmmﬁomtotau
cmployees (rather a rarity in the absence of special health hazards) or
whether they are periodic medical examinations instituted on account of some
special risk. Needless to say. these records are supplementary to, and not
inlieuol.thcstatutoryrecordlp!mminaﬁons young persons or of

ns subject to Codes of Special Regulations. A record of sickness or
injury absence is kept on or in conjunction with the individual health record |
card, showing the date and length of absence, the cause, whether treated by

e —————— A

i the organi and
maintenance (wit clerical help if necessary). Details of the individual
record cards are always as confidential to the surgery staff, but
group records, usually yses of absence, are compiled from them for

Ahoenmmordlareoﬁmkeplinﬂwlormo!mn-houulmt. For produc-
ﬂmpnposuinmyoueorganmﬁonthisisthemostobﬁouﬂymdul

| qummymmdmdtomdyﬁmywwym.mmn-homlwmin
memupwduapumuy.dmewulmmgmﬂywoded.
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r.onible man-hours is a matter of somewhat arbi definition. The former
probably the better procedure, as the international accident frequency rate
is given on the basis of man-hours actually worked. The detailed definition
of the sickness absence rate for internal purposes in any one ization

does not matter very much, 0 long as the definition is same year
§ to m and the persons scrutinizing the records know how the figures arc
! arrived at.

Analyses of sickness absence are usually made into departments, males
and females, hourly-paid and other grades, and so on. These may again be
analysed into causes of incapacity, and these are again spljt into sickness
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and injury categorics. These sickness absence rates (or T:Jbe merely the
figures of man-hours actually lost) are usually tabula monthly and
annually. And there the matter often rests, uniess some rescarch-minded !
person, be he executive, doctor or nurse, begins to look at the accumulated S
data, to wonder what they mean and what can be done to reduce the totals. it

In some cases the meaning will be immediately apparent: for instance, in R
one year a nation-wide influenza epidemic took its toll, or there was a local il
i outbreak of food poisoning ; but a satisfactory answer to questions such as R
whether the rate in one department is significantly higher (or lower) than that |
of the rest of the organization or whether so many cases of chrome ulceration
in a year is or is not significantly different from the annual average will usually
require the services of a statistician. If there is one in the ization he
can ensure that valuable information is not lost in the personnel records and ,
that, on the other hand, time is not lost in fruitless speculation and mis- TR
dimﬂi effort. h v
The next stage in the study of absence records occurs when one iza- i
tion wants to compare its figures with those of others in the same neighbour- N |

hood or industry. Here the difficulty at once arises that, broadly speaking, i)
no two sets of records are compiled on exactly the same basis. For nstance, {
some firms count only sick absence verified by medical certificate, while 4
others include some or all of other spells of alleged sick absence and others d
 again do not differentiate between sick absence and inj absence. Then ¢ ',-t: |
i the definition of the rate varies: while, as above, most firms keep a per- i
" centage of man-hours lost (which is in effect a severity rate) others keep Il
instead, or in addition, a frequency rate such as the total number of separate f l!i
i I

(e

S T L

ErFiiQow F

absences per average total number of employed. Further complica-
tions occur, as some rates do not differentiate between males and females i ¥
. and between manual and non-manual staff, or between whole-time at:i&n- s
time workers and so on. A generally accepted standard method of ing i
‘- sick absence and of computing absence rates is essential to any inter- f ¢ |
organization comparisons. The British Institute of Management and the Aol I
Institute of Personncl Management are now working on such a standard and 1
it is hoped that onc will be evolved which will command general acceptance i il
and which will also facilitate comparison with the nationa figures published 3
in the Annual Reports of the Ministry of Pensions and National [‘:;unnoe. |

One point worth mentioning is that sick absence figurss, particularly in i
a small organization, can be very much distorted by the occurrence of a few 1
cases of very long illness, if the total man-hours lost is the only quantity
recorded. It is true that this is the most useful tity to study from the
production manager’s point of view. A less misleading quantity, from the J
point of view of preventive medicine, is the quantitz by the Ministry
of Pensions and National Insurance, nlrneld the “median duration ™ of ,'
absence, that is to say, the length of absence after which half the cases return !
to work. The use of the median duration also avoids the need for artificial
« weighting ™ of the figures in cases of death or of permanent partial or total
disablement, whether due to illness or accident.
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CHAPTER 13 prof
mea
Temperature and Ventilation e
TEMPERATURE 22:
. Unper normal conditions, the compliance with the requircments of the '
Factories Act, 1937, as to the maintenance of a reasonable temperature, both
as regards the upper and lower limits, is fairly good, but the year 1955 imposed :
an unusually severe test in both directions, as an exceptionally cold spell in i
the early part of the year was followed by an exceptionally warm summer. :
The cold spell ed unsus in many heating systems l
which had proved quite adequate in normal winters, while the warm spell,
which f attention on ventilation, showed up numerous deficiencies. |
There was thus an increase in the number of complaints, both of too high !
and too low temperatures, although this increase was much less than mi.ﬁn i
have been expected in view of the abnormal weather conditions. Several |
rs attributed this reluctance 1o complain to a general improvement in |
industrial relations and to the fact that most firms made a genuine attempt |
to improve unsatisfactory conditions. The employees I:rpcu‘ed to be quile
g willing to put up with a certain amount of tem iscomfort where the
works relations were ood, but, on the other hand, complaints were some-
times received of itions which hardly seemed bad enough to justify an
official complaint, and in these cases it was often found that relations between |
nd employees were somewhat strained. i

management a

The increasing use of insulation
been mentioned in previous Re
cases were reported of new bu
already caused considerable trouble.
ventilation, the best time to consider
course, during the planning stage.

In many large shops, th

to cause much unnecessary

hods of dealing with this

automatically controlled

may either be inset in or

rubber doors, the provision
use of radiant heating.

Another useful contribution
and joinery works, was 2 further increase
uce heat, in some cases by firing boi
sawdust-burning slow-combustion
were reported in
of the burning of waste oil such as sump oil
to instal oil-burnin applian
took place, it resu ted in a more efficient
in better conditions in the W
steadily and in most cascs
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management prohibiting their use.
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charged into the air of

means of heating garages. A

offices, is of interest. The unglazed areas of t
room were lined with insulating-board. There was

additional electric heaters of the same type, six

'[ at 8 am.
I

either in the form of a concrete floor or of spec

.

structural engincering works.

illustrated by the wi

e, Wl LR O

o : ditions both in summer and w

| caused by the shafting and belts and pulleys.

he Cases of low temperature occurred because the heating
variety of reasons proved inadequate, although the construction
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There is need for specially good general ventilation in connection with
some types of heating a&zlianccs. where the products i
workroom. A typical case is a stove,

burn sump oil, which a firm engaged in the repair of heavy vehicles plan to

i import and which, subject to a satisfactory trial in their own factory, they
‘ propose to market in this conntrr. where it should prove attractive as a
though parafﬁn»buming convection

cheap
heaters
being easy to
es, both this
standard of
rience of one firm,
ge workroom

oof of the work-
good natural ventilation.
heaters had been
3 level. During the

' have been greatly improved in design in recent years and,
! obtain and instal, are serving a useful pur in small factori
: pe of heater and the free-standing gas radiator call for
: general ventilation if stuffiness is to be avoided. The expe
occupying a single-storey brick building mmg:sinn one lar

north-

When the factory was built, 18 unventilated unit-type gas
installed, at a height of approximately 9 ft. above fl
winter of 1954/55, there was a marked increase i
! ns employed in the workroom and it was thought that this
in part to the use of the unventilated gas heaters. i

' was decided to discontinue the use of the gas heaters
' 22 thermal storage electric heaters were installed. When they were
aturcs were 1a
g the coldest days,

and, during the summer,
{): into

and

recorded three times cach day. It was found that, durin
| temperatures above 56°F. could not be attained. Pending the
of the gas unit-
again taken into use in order to raise the room temperature 10

ectrically-heated
periods, and the
hod appeared
medium,
concrete
ployed and

as

hangars, and also of partly open workplaces such as some sawmills and

I
‘ I operation a careful check was kept. Room temper

ters were
least 60°F.

Reference has been made in previous years to these ¢l
thermal storage units which are heated up during * off-peak "
use of these is increasing, One interesting adaptation
to be gaining in popularity, namely, the use of concrete as a storage
” ially constru
| blocks. Radiant heaters of various types were also increasingly em
| were successful in the heating of large, sparsely occupicd workshops such
£

g

a

e
a2

|
§
:
a
2
8
2
|

relating to low tcmgemure. The complex nature
¢ range of factorics or processes

conditions had to be remedied, €.£. glass works, laundrics,
orges, tyre-mould-

proved by the
design of
spacing and layout of
as to improve con-
cluding the installa-
on of screens 10

ng degdedly
line shafting to
heat dissipated by the
formerly

treatment shops, bakehouses, rubber works, textile mills, f
ing, wool-combing, etc. Generally, conditions were
application of onc or more of the following remed
ot - better insulation to reduce loss of heat ; better
plant : better construction and insulation of buildings so
ter ; better ventilation, in
of A tion of fans to provide local air-movement, and the provisi
s & shield workers from radiant heat. As in jous years,
it of conditions which had formerly been airly satisfact
4 too hot during the summer owing to a changeover
3¢ individual drives, the cause of the trouble being the
;g : large number of clectric motors and the absence of air movement
n

systems for a
of the building
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ment had initially been quite satisfactory but had subsequently deteriorated
owing to lack of maintenance. A typical example of this occurred in a small
works which was heated by steam pxpuandradlatorsfedfromamedium-simd
hot-water boiler situated in a corner of the main assembly shop. This boiler
hadbeeninusc!mmmcymandtbcsuddm&matthebeginningoﬂhe
wldspeummhamomnchformeofthcioinu. The occupier did what
he could to mitigate conditions by hasing portable oil-stoves and electric
fires, but these were not capable raising the temperature (o 2 reasonable
minimum. By the time the boiler could be repaired, the cold spell had ended.
It is often not appreci that over the passage of years tions such as '
% heating 'systems depreciate with normal use and that final breakdown is often {
£ sudden and disastrous. In the type of factory where such breakdowns occur

there is usually very little preventive maintenance.

One development worthy of mention, which could have far-reaching effects,
wasﬂ:eproduﬁonotamauhutpumpwhich.mbgmofmingmim
reversing valve, can be used for heating in winter for cooling in summer.

Another valuable development was the design of a modified of rever-
beratory furnace for use in non-ferrous foundries, which will replace many of
the old open bale-out t}fpe of furnace. This new furnace, which was developed
by = member of the Joint Standing Committee on Non-Ferrous Foundries,
fol'owing investigations by the T nical Sub-Committee into the causes of
Z.cessive heat, has a much higher efficiency, partly as a result of greatly
improved insulation. Comparatively little heat is dissipated into the work-
room ; infact,ina!oundrywhmmemlofthmiumcuhavebem |
installed, additional means of space heating are now required during the |
winter,

M demANTD Onhe b 2 ool

D e ]

T S

GENERAL VENTILATION
The abnormally warm summer revealed the inadequacy of a number of

ventilating systems which, although suitable for norma conditions, were |
failing to cope with the additional load placed upon them by the unusual con- * !

ditions. In most cases, the deficiencies were remedied without any great
difficulty. It was frequently found that the ventilation could be greatly
improved by making full and proper use of existing facilitics, e.g., by opening
morewindmmmof—lighu.whwhinmumhndnotbgenopmeqm
years. Frequently, however, it was necmto provide additional :rcnm_gs.
supplemented by mechanical means of tion. The importance of having
adequate and properly designed air-inlets as well as air-outlets, and also of
ensuring suitable air-movement, is often overlooked. Inspectors reported that,
when there were numerous fans extracting air from a room, it was only when- =
doonwerediﬁuﬁttoomnthatitmmliudlhntheaitmuyingwmm .
in that way. ¢
During visits paid to check temperature and humidity in cotton weaving
sheds, it was found that conditions werec&l)iteoomfomblcm when the
hmmmshmedad:y-hdbmdingd °F., or over, provided that the
ventilation gave adequate air-movement. s : '
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TR i

It is unfortunate that there is no instrument b{ which the adequacy of the
.ral ventilation of a workroom can be readily and accurately measured.
bjective judgments are obviously unreliable, Really bad conditions cannot
fail to be noticed, but such conditions are rare, while between the obviously
badly-ventilated workroom and the really well-ventilated onc lic many places
where there is room for improvement but where it is not easy to form an
accurate judgment and even less easy to convince the firm that improvement
; is necessary. Difficulty is oftcn experienced in securing the eo-ommion of
1 workers in an effort to imgrove general ventilation ; Inspectors
;. fans which no one had trou led to switch-on, complete plenum systems disused
H and ventilator openings blocked up. In some cases, it was only the long spell
t of hot weather which made conditions bad enough to bring employees 10 the
= point of complaining about lack of ventilation, which they had not hitherto
‘f noticed. For example, women working on the toR floor of a warchouse were
: that
'S
n
ir

dissatisfied with the conditions ; it was found there were a number of
roof-lights, capable of being opened but which were not in use and that others
were in a dilapidated state and required repair before they could be used.
., . “There was no means of natural ventilation at low level ; a number of windows
' 1 along each wall had not been opened for years. The atmosphere of the work-

B b1 room was definitely stale.
s \ Windows are often kept shut because workers, quite naturally, dislike
: : draughts. In the closing-room of a shoe factory, having the type of window
'. which swings inwards and outwards on a horizontal axis through the centre,
o the hopper method of solving this problem was successfully adopted. Hoppers
of fitted on the insides of the windows now direct the incoming air upwards
=d instead of on to the workpeople and also make the flow of air much more
;’; i gentle than before.
dy | Among air-conditioning plants installed during the year was onc at a rayon
. | weaving factory, where the circulation of the washed and filtered air produced
en a most noticeable improvement. Conditions in the créping d rtment, where

‘he the temperatures vaned from 78" to 81°F. on a day when the outside tem-
perature was 74°F., compared very favourably with the naturally-ventilated

créping department of another factory in which the temperature was 94°F.
when the outside icmperature was 78°F.

The following summaries cover some of the cases dealt with during the

i of } in one District alone. Additional extraction and circulating fans were
Ivere ! provided in the pressing and ironing rooms of several dry-cleaning works and
Lion- L in the pressing departments of several clothing factories ; this resulted in a
| reat ! great improvement in working conditions. In a small cotton weaving shed
atly .' the addition of several extraction fans, supplemented by portable propellor
ving '  fans, proved successful. In a large cotton weavin shed, after several attempts
for 3 to remedy conditions by patchwork methods had failed, a complete air-
ngs ‘ conditioning plant was eventually installed. A full air-conditioning installa-
a-'ing' - tion in a rayon weaving shed was primarily intended to assist production,
n of - but the workers benefited to a very considerable degree from the improved
that i, conditions. An installation of full air-conditioning plant in the fermentation
vhen ! room of a large brewery had as its main object the maintenance of optimum
*nter 4 conditions while preventing the accumulation of excessive quantities of
f[ carbon dioxide.
Vi There has been a_ welcome increase in the number of cases in which
- architects and occupiers have consulted the Department_during the early
t the stages of the planning of a new building. The advantages of this to everybody
concerned should be obvious and have been stressed more than once 10 these
i Reports. There are, however, still too many instances of buildings being
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pmti;nmmusuﬁmudwﬁhimmm'

erected such

thought having been given to of the Factories Acts with
mpeawhuﬁnglud ventilation, uch cases cause much unnecessary
trouble and the subsequent alterations and additions itluﬁablz::!_:Eve the

firms in expenditure greatly in excess of that which would have
the inclusion of adequate arrangements in the original plans. The follow-
are two instances in which ventilation schemes designed for particular
failed to fulfil their function. In a mew building containing

pregnating plant, scveral large ventilators, provided with cowls, were fitted
along the roof-ridge. The architect had anticipated that the heat of the
drying-ovens would provide sufficient thermal movement to keep the atmo-
sp fresh. Experience proved that this “ natural ” ventilation was quite
inadequate. During calm, humid weather it became impossible to work in
the shop. A mm! was found by fitting exhaust fans in the ventilators.
Another factory been reconstructed to house cloth-finishing machines ;
numerous extraction fans had been install ed near the ridges of the morth-
light roof and ample air-inlets, some m ically assisted, were available.

arrangements were not sufficient to deal with the heat from the drying-

chambeunortoremovelumefromtbemsplmLCondM' were
remedicd by further enclosure of the machines and by the installation of
additiona luhnunhnswdnwairtmmtheurorkmmatllow!evel.

Reports from the Manchester arca referred to the great improvement in
atmospheric conditions which had resulted from the * smokeless zone ™. This
has considerably eased the ventilation problems in many factories,
as much greater use can now be made of ordinary natural ventilation facilities
such as windows and roof-lights, which formerly were never opened because
of the large quantity of soot and other impurities which was thereby admitted
to the workrooms.

Ventilation is closely bound up with other environmental factors, such as
temperature and humidity, and further reference to improvements in general
ventilation is made under these headings.

by
ing

HumiDITy

Conditions in factories employing artificial humidification to facilitate the
process are reported to be generally satisfactory. In spite of the abnormally
warm summer, very few cases were recorded where work had to stop, as
required by the Cotton Cloth Factories Regulations, on account of excessive
wet bulb temperatures. The reason for this generally high standard is
undoubtedly because the amount of humidification permitted is strictly
controlled by legislation.

mﬂ:ﬁhe u'oulalye g::dto exi;ee humidity aﬁs«iu in factories where this
is as a “ by-product ” of the process, €.g., In pa r mills, bleaching
and dyeing works, laundries, pressing departments of clcth?neg factories, sugar-
beet ies, canneries, confectionery works and so on. Even if this prob
cannot be completely solved, conditions can be greatly improved if tackled in
a systematic manner, ¢.g., by a ying one or more of the following principles:
(a) total enclosure of plant ; partial enclosure “gnus exhaust ventilation of
plant ; and (c) improved general ventilation, includi
air where necessary. In many cases, the lack of success which has been

ed was clearly due to a premature admission of defeat after the failure
of an initial effort which was based merely on half-measures.

Several new and extensive installations of automatic air conditioning plant
have been reported in factories which were already employing artifici
humidification. The new plant should pormally give a much closer control
over the conditions in the workrooms. >
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Some increase in the use of artificial humidification has been reported in
the worsted section of the woollen industry and in parts of a large nylon
spinning factory. It will also be employed in some departments of a new
viscose rityon yarn factory now under const :

LocAL EXHAUST VENTILATION

'I
? Apart from isolated cases of unsatisfactory conditions, the standard of
general ventilation is reasonably good or at least adequate. Unfortunately, the
', same cannot be said of the prevention of air contamination by means of local
exhaust. The volume of complaint relating to unsatisfactory installations in
| this branch of ventilation was very much greater than in the case of
4 ventilation. This is probably due to the fact that workpeople are much more
conscious of the possible heaith-hazard due to dust or other air impurity, than
of the long-term risk due to r gencral ventilation where no specific
{ impurities are present. The problem of the prevention of contamination is
never completely solved. New processes are continually being introduced,
which create new hazards, while old processes are modified or speeded up,
with the same result. There were, however, r:rom of many improvements 1n
f exhaust ventilation arrangements, and most of the cases which were the sub-
- ject of complaint were eventually dealt with satisfactorily. In some of these
[ | Ccases, the trouble had arisen on the introduction of new processes which the
managements had not realized possessed any health-hazard, while in others,
alicrations or extensions had been made to existing plant which had been
originally quite satisfactory, but which proved incapable of coping with the
additional load imposed upon it. In this branch of ventilation, where health
can often be quickly and seriously affected by a defective or inadequate
system, it is most essential that when a new process is introduced steps should
be taken to ensure that there is no health-risk due to air contamination and,
j for the same reason, it is equally essential that existing plant should be
J maintained in an efficient condition.

“Local exhaust™ is essentially only the last resort in the prevention of
air contamination. Before falling back on this, several other lines of defence
should be tricd. The first should always be to consider whether the con-
taminant can be eliminated by making a change in the process or in the
methods of I)roduction. or whether it can be replaced by a harmless or at
least b‘y a less hazardous substance. If the contaminant is a dust, the
possibility of employing wet methods should be considered. If neither of
these two lines of defence can be used the next step should be to consider
b 3 whether the source of contamination can be completely enclosed so that the
3 contaminant cannot escape into the general atmosphere of the workroom.

Failing this, resort must be had to the application of an exhaust draught, but
the source of the contaminant, whether it be dust, gas, vapour, etc., should
always be enclosed as far as ible, as this tly simplifies the problem
and reduces the amount of exhaust required. Thus, the next w be
to rrovide partial enclosure plus exhaust, and, finally, where little or no
:nc osure is practicable, to resort to local exhaust by means of hoods and

ucts.

The K:lll:blcm is by no means solved even when the contaminant has been

y trapped ; there still remains the question of its ultimate disposal.

Several complaints were received during the year from factories, and some-

times from private dwellings, of dust or fume being blown from :fpnma;h.r

factory into the outside air, without any regard to the possibility of nuisance
or even of danger, to the occupants of neighbouring buildings.
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Change in process or alteration in methods of production

The following examples of the elimination or reduction of air-contamination,
either by a change in the process or by an alteration in the methods of
production, may be quoted.

In the de-scaling of wire the use of hydrochloric acid results in the pro-
duction of dense and highly obLectionablc fumes. A well-known firm gave a
great deal of thought to this problem, and research showed that it was possible
to use sulphuric acid instcad of hydrochloric, although the former
hitherto been considered much too corrosive in its action. In addition to
|+ eliminating the use of hydrochloric acid, the firm, bg the end of the year,

. had nearly completed a new cleaning house in which large volumes of air
are directed across the surfaces of the vats by means of fish-tail blowers and
thewnumimwdnirisoonmednthcomznideohhevmbympnmudy

designed cowls. The acid fumes are then removed by a scrubber.

At a tube works, acid fumes from the pickling boshes were ving :
offensive to workers and particularly to overhead-crane drivers. 1he .
obtained a foaming agent to put on the surface of the acid in the boshes and
inhibit the rise of fume. As a result, working conditions were considerably

improved. !
Flux used in tinning operations at a tinplate works had been sli htly

. changed in character and occasionally, particularl during cold weather, fume
was given off and the tiomen complained. The firm reverted to the original

type of flux. l“.

An example of a change in process, which not ?;H rendered the provision
of exhaust ventilation unnecessary but also impry oduction, came from ]
the cutlery trade. A small firm of scalpel makers ormed scalpel dollying
on textile dollies dressed with fat and treate¢ with *compo ». No exhaust
system was provided for this operation and the firm was asked to instal one. |
As they anticipated leaving the premises, they were most reluctant to proceed ;|
they carried out experiments, however, which proved that the same job could
be done on leather-headed wheels dressed with a special “compo eI
addition to dispensing with the need for dust extraction, the new method was

found to improve production.

An example of working methods being so modified as to remove the men
from the contaminant took place in 2 gasworks where a newly-built retort * |
house was unsatisfactory as regards ventilation. The provision of exhaust .
ventilation over the retort mouthpicce was considered and the natural ventila- :
tion was improved by installing additional inlets at low level. A system of
| working the conveyor by remote control was then devised in which the level !
of the coal in the hoppers was automatically indicated by means of warning |
lights (operated by carbon electrodes). This made it unnecessary for men t0 E
work regularly on the conveyor platforms, the position in which they had E
!

e et e s MR R

-

been exposed to fumes.

Total Enclosure
Examples of the satisfactory results of total enclosure of the source of the -

contaminant were found in various industries including dyei dry cleaning -
and brickworks. The problem of the removal of excess steam :
was mentioned in last year's Report. Remarkable success_has been achieved . :
in more than one area. All the dye vessels in one textile dychouse were - .
enclosed during the year. Before this was done it had been, at times,
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1lying ! Inspectors were consulted by the firm at every stage of the devel

haust saw the new plant while it was under construction. The plant, which was

1 one. designed to be airtight, was nearing completion at the end of 1955. The firm's

lceed: | | aim, which seems likely to be achieved, was that no one should be exposed

| fou}: . to dust risk.

dwas ' | Enclosure and Exhaust Ventilation

' ' The most common application of this principle, and

|€ men known, is found in paint-spraying booths and cabinets.

retort %lecnlly appreciated how much more widely this principle can be applicd.

ixhaust following extracts from Inspectors’ rts are intended to illustrate

‘entila- this aint. Again, it should be emphasized that, although total enclosure

tem of may be impracticable for one reason or another, €.g., if access to the job is

Fle_‘""‘ required, the source of the contaminant should always be enclosed as far

r::':l“"'g as possible.

ey had « A firm of fireclay brick manufacturers have been successful in provid-
ing a highly efficient exhaust system for the cutting of bricks with a car-
borundum saw. A cabinet built around the saw is fitted with two exhaust
points — one directly behind the saw and the other below The results are
so satisfactory that the inner sides of the cabinet walls are used for * pin-ups i

: of the

:;h .mld enclosed and provided with exhaust ventilation, and the conditions were thus
improved.”

: times, |
§ 159
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jmpossible to see more than a few feet across the dyehouse becau:
clouds of vapour which formed in spite of hot air being blown int
house by elaboratc ventilating equipment. After the vessels were enclosed,

The Medical and District Inspectors persuaded the management 10
b . respirators and to overhaul and improve their ventilating plant as an
sision measure until the firm had com eted an extension to the

from | | would be used mainly for the manufacture of this scouring pow

U:i i, the dyehouse became warm and dry, the need for an elaborate sy
- i { ventilation ceased and the department showed a saving of 25
ti in its coal bill. In another Division, the amount of steam escaping 1
aro- general atmosphere of a dyehouse was greatly reduced by the enclosure of
e a all the dye vessels ; it was reported that the atmosphere could now be kept
lible i  perfectly clear by means of exhaust fans in the roof and by the injection of
‘had g Warm air at a low level when necessary.
1 to H
| ear, r The control of dust in brickworks is still a major problem, but the old open
* air screens at one brickworks were replaced by vibro-screens which can be com-
and pletely enclosed ; at a pipe works some progress has been made in enclosing
Lusly elevators ; further expenimenis are to be made by enclosi ill and
maintaining it under a slight negative pressure, the exhaust bein
. i w the outside air. Another brickworks has two large mills
wing | colliery shale and rock. which is a very dusty process. Here also
-il;:; .' l were being made to provide adequate enclosure and exhaust arrangements.
ably | !  The following report illustrates the value of co-operation between the
; management and the Factory Inspectorate. A firm of soap manufacturers
ghtly | were making @ scouring powider W ich had 80 per cent silica content. When
Bome || e work first began, the operatives at the mixing and filling
‘ginal l il exposed to a concentration of dust which would have been

Jeaning “Jn a factory making electric dry batteries, mercuric oxide is
chouses from kalium cells, and a considerable amount of this compoun
to be present in the air of the workroom. The process was su
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« yentilation of galvanizing baths was 2 problem which received much
attention, long overdue, at 0n¢ works. Instead of a normal collecting cowl
situated over the hot part of the bath, the whole unit was enclosed in 2 :
oht structure built of asbestos-cement sheets with wooden Supports- These ..
materials were selected because of the effects corrosion if m were

Four fans mounted in vertical outlet ducts effectively removed to the outside
air the fumes evolved by the baths.”

some firms are experimenung. cering w nsidcrably con-

| cem oW with oil fumes caused by va ti 0

to the heat developed on thread-grinding ines. As an experiment, one |} \

of mach was enclosed and provided with exhaust 10 extract |
es. The expert t was and similar arrangements were 10

“ A steel firm, which uses ten swing-grinders 10 the final dressing of steel
' pars befor® despatch, were anxious 10 ;mprove working conditions. 1
experimented with an exhaust hood and flexible trunking attached to the
machinc frame, but this proved 10 be unsatisfactory- It was then felt that the
only cffective Way of removing most of the dust was 10 erect a cabinet ar ;
:nder and to arrange for an cflective air-sweep past the operator 10 the |
wheel and into the cabinet. There are ten cabinets, five back-to-back, ecach |
cabinet being provided with 12 in. diameter exhaust-trunking. The open €nd \
of each cabinet is 12 sq. ft. in arcd, and the central air-velocity is 180 ft. \

per minute.”

Hoods and Ducts

Applications of this method are far 100 commoh to require much further |
illustration in this Report. Indeed, one of the main objects of this section
is to stress that this method is far 100 frequently adqp!_ed without considera-

from all over the country, of which the following is 2 typical example.
« Unsatisfactory conditions Were observed at tWo works where scrap brass
_ ’ il-fired furnace gve off uﬁ :
troublesome furmes. especially when brass was melted, and the Birm ob

the services of 3 firm of ventilating engineers. who put 10 cowls and a fan. i
but this did not jmprove the ventilation because the fan was hopelessly

inadequate.”

, There are, however, many cases where there is nO akcrnativetothismethod'
put in such cases the hoods spou!d be designed 10 enclose as far 23
as

pracliab‘lc the source of contamination. or at least be located as close
ible to it.

hand-tmcksorbyelearicuudu. [nmamwwtbicsﬂuucklwm
in the construction of a tunnel, the trouble was cured by
of additional booster fans. which improved the ventilation of

160

Annual Re

port of the Chief

Inspe .

ACL Doc 10918 - Page 161 of 282 pector of Factories (1955)

Publi
bestose uPI|shed by AsbestosClaims.Law
aims.law/library/10918/161


https://asbestosclaims.law/library/10918/161

Cotion Card-room Dust

; One problem
. and investigation
flat carding engines in cotton mills.

ave been actively engag

revolving
Research Association h
., pirector of Research sta
at the end of 1955 that the age-lorg problem
solved. The met i

localized exhaust ventilation applied at the points
lant was orm into i
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fi, dust counts being

g
g
8
e
3
2
R
g =
=

assessed.
will be possi ]
industry for general adoption.

SEOTARRYL

-
-

CHAPTER 14

Lighting and Colour

s one of steady progress: no

THE YEAR Wil
The general stan

were noted.

ries, as might be expected

ise

In the older factories, progress has
example, a large f

working conditions L
ny after taking over an old rolling mill was

iding extra glazing in the roof.

new com
patural lighting by prov
161

of exhaust ventilation which has been the subj

for many years i that concc:minﬁcthc removal of dust from

i The British Cotton Industry

ed on this work and

ted at the Association’s Annual General Meeting
st in card-rooms had

hod devised by the Shirley Institute is essen
of emission of the dust

operation in 3 mill spinning
oduction during 1952;:;
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LIGHTING
unusual developments of techniques
dard of both artificial and n_;t]ura] lighting is

generally satisfactory, but a few black spots remain, mainly
ack indeed by comparison Wi

industries, and these secm very bl
installations. Inspectors report, howev , that resistance t0 change is
giving way, due In 1t to realization \;{ the management and .
of whom have WO ed the best part of 8 lifetime under inferior conditions,
of the importance of good lighting.
of matural and

In the standards
artificial lighting adopted deserve much and little criticism.
i ision for natural lighting little or no

large new buildings with excellent
ificial illuminati 'J:-?lhewmkmnon
has been

cleaning.
been steady in the improvement of

first acts of 2

standards of natural lighting. For
replaced an old a new one with north lights, 2
ions resulted. In another instance, On¢ of the
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some places is such that the deposits adhere to glass and other transparent

materials so firmly that :pecipa‘lw cleaning techniques become necessary.

Occasionally, windows broken by children playing in the street are boarded

up and forgotten, until the Inspector points out the matter to the occupier, J -
has meantime been quite content with the reduced daylight. |

It is a matter of experience that workers will readily accept natural
lighting, although they will complain about artificial lighting. example
was in an old low-roofed building with low side windows. Only in the
immediate areas of the windows was there sufficient light to give an
appreciable reading on a light-meter. The men working there had made no
complaint, accepting this state of affairs as a matter of course.

One insufficiently-appreciated aspect of natural lighting is glare. One
Inspector reports that in a Jarge modern factory on a very bri t day he-
plssedfromawcll-l_zghwdshopthmughaoomadpauxm ing to the
open air. The illumination in the passage could not be ibed as poor,
but the sunlight on a light wall at-the end of the ge set up a glare which
made it impossible to see anything in his path. Two accidents had previously
occurred when people had stumbled over objects (which they could not see)
in this passage and additional artificial lighting had been installed there, but
Wimhed on at the time. When it was, the effect of the glare was

In the field of artificial lighting, standards continued to improve, and
Ins&?tcm report, for example, on installations giving 30 lumens per sq. ft.
at the working level. In rural areas, a long-standing obstacle to progress, the
absence of mains electricity, is E:adnaﬂy dis:J)pearing. As the mains reach
these districts new lighting is being installed which gives a standard far
beyond that attained by many old works generating plants, with their
frequent overloads and fluctuating voltages.

A transformation was accomplished in a rope works situated in a very. old
building and possessing such handicaps as insufficient windows, low ceilings.
and basement rooms. After purchase by new occupiers, much money was
;Rent in bringing both premiu:l;ﬁgrrhnt into line with modern standards.

- Fluorescent lighting proved parti suitable where low mounting heights |- .
were necessary, and the old rope walk in particular has been transformed. .
Some of the workers remembered the days when the rope walk was a black
tunnel, marked at intervals by bat’s wing gas burners. Later, bare electric -
lamps were used. Now, the rope walk is lit uniformly, without glare, by § |
fluorescent tubes in special fittings, and, together with the light-coloured § I
finish on the walls, a truly remarkable transformation has been achieved. '

Lighting which is inadequate because of very uneven illumination is still
to be found occasionally in some older factories, In a tannery, for example,
light-meter readings showed that the illumination varied from 20 lumens
per sq. ft. under the lamps to 2 lumens per sq. ft. between the machines.

Glare from badly or totally unscreened bright sources still continued to be
a prominent failing. Inspectors report that there still Jingers, particularly
among workers in the older trades and in the smalier workshops, the prejudice
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that any form of shading for an electric lamp will reduce the amount of
light for the work. Complaints have also been received from workers

giare {rom bare fluorescent tubes, and in these cases the trouble was

by the provision of suitable louvred screens. It is hoped that by this time
all instailation engineers are aware that bare fluorescent tubes can give rise 10
scrious glare, and that shades should be provided where necessary.

. In a map-making factory, there were several cases of eye-strain, some
I severe. Careful enquiry revealed that the cartographers were subject to the
‘ glare of the overhead fluorescent tubes mirrored in the tops of tables
and in the polished surface of the Elastic material on which minute details
were drawn. 1he surface of the plastic material was, moreover, somewhat
wavy so that, as the cartographer altered his line of 'i.-j'i‘."' the bright specular
images of the tubes assumed a wriggling motion, which distracted as well as
tired the eyes. Alterations were put in hand.

: At one large firm engaged in the manufacture of pharmaceutical products
! it was necessary 10 ask the firm to screen ultra-violet light tubes to protect
the workers' cyes from the radiation.

The need for care in siting plant with glass windows so as 10 avoid glare
and distracting specular reflection is illustrated in connection with the towing
hood designed by the British Ceramic Research Association. The operator,
when working at this hood, views the work through a horizontal of
}  glass, and a vertical opaque back screen is fitted to prevent glare when facing
™ 3 a window. The hood has, however, been installed in some shops with over-
E: head lighting, either natural or artificial, so that glare and distracting specular
b refiection were troublesome, and alterations have had to be made, gy screen-
4 ing or otherwisc. This illustrates the general principle that where workers
: * have to view the work through glass screens, special care must be taken, by

| suitably placing the lights or ot erwise, ;c:'rcvent these unpleasant effects :
- if this is not done, the operators are tempted to try to remove or 10 interfere
r with the screens.
: So far as outside lighting is concerned, the general standard leaves much
: : to be desired and Inspectors express concern over the number of accidents
which occurred in outside areas at night and which could be directly ascribed
to poor lighting. One Inspector refers to a serious accident to a shunter.
' The only source of lighting at an important set of points was the
light of an overhead travelling crane in a nearby scrap dump. Lighting was
satisfactory when the cranc was near the points but was most unsatisfactory
4 when it was at the far end of the dump. In another District, a shunter tripped
' over a points lever. Investigation showed that the men whose business it :
: was to switch on the outdoor lighting had not come to work that shift, so j
' that the outside areas remained in darkness. Ata steclworks on a dark night, !
a bus nearly ran into the side of a motive. Immediate improvements g
included paintin the wheels and connecting rods white, and fitting above i}
‘ them bulkhead electric lights on each side of the locomotive, just below foot- l

plate level. T'l‘l E
bi\
!
flt

Fost Slabbed

I ——
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: An Inspector describes how, on a night visit to a constructional works,

n four men were found working in a yard, under an overhead travelling crane,
e, moving steel plate, and the standard of lighting was sO low that no reading il
® could be obtained on a light-meter. However, progress is being made towards i
the realization that outside lighting need not necessarily be poor. and soms 4t

R excellent installations of high-level lighting from towers have been noted. i

y Poor lighting in docks has again caused serious and sometimes fatal |

|

accidents. One Inspector reports that a travelling foreman for a firm of \
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CHAPTER 15
Industrial Poisoning—Gassing Cases
Tue total number of gassing accidents during the year was 255. This number
has remained roughly steady since the end of the war. There were, however,
only 11 fatalities in 1955 as against an average figure of 21 during the ious
eight years ; in fact 11 per year is the lowest number of gassing fatalities on
recor. .nndlhopethauhismyindicatclomﬂhiu;mmthanlheeﬂmol

random fluctuation. During the year production has certainly not decreased
in the iron, steel, gas and chemical industries, where the chief hazards exist.

Accidents during maintenance work, as usual, took their toll. Instances
again occurred o!ps.ﬁngucidmtsinlheopenair.whenexmmalworkwas
being done on plant, and, as 1 pointed out in my previous Report, it is
erroncous to assume that no risk exists in these circumstances.

The numbers of accidents caused by various gases are given in Table 25.

The total number of cases of isoning by carbon monoxide reported during
the year was 108 (inciuding 7 fatalities), compared with 113 cases (including
14 fatalities) during the previous year.

Blast Furnace Gas

about twenty minutes to wash down the dust ing plates. The water
from the operation went down into the sump from which the excess was
pmnpedoutbymlmdiunpumpswhﬂelhcmyam ing. The evidence
indicated that the extraction pumps had been allowed to run after the sprays
hadbeenlumedoﬂ.lmtiltheutenahbadqumdwedtoa

M'umweruﬂaednmonsdmsinauedwmhwhma torch to
beusedfordryingahdk.lzmdeepand 8 ft. in diameter, which had been
relined with firebrick, was placed into ition by an overhead crane while
two men were still inside the ladle ; is was against the works’ i
Owing to the accumulation of foreign matter, the water-seal in the gas pi
Was not maintained correctly, nor was the mushroom valve seating properly.
Becoming aware of the presence of gas, one of the men was able to escape
from the ladle but the other man was overcome. The two other men were over-
come when they entered the ladle to assist in the rescue work. The three men
were given artificial respiration and oxygen inhalation before removal to
hospital, where they recovered. J
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TABLE 25
GASSING CASES: ANALYSIS BY NATURE OF GAS OR FUME, 1941-1955
1941 | 1942 | 1943 | 1944 | 1945 | 1946 I 1947 | 1948 | 1949 | 1950 | 1951 | 1952 | 1953 | 1954 | 1935
Carbon monoxide:
(a) Blast furnace ... 35* 414 46 ¢ r 0" 26 Fil 2 62 | 200 .| 24 | 3| 1P 15*
(b) Power ..  ..| 65° | 116" | 112* | 110 82 a2 36 39 29 b L 3o | 2n| m I8
(c) Coal . | 3B 28 I8 2r 42 an s 26" 3 n 1 3| | 4w
() Other ... .| 80° 640 55" 41 m e 44! kL Fo 8 b 20 | | W w
Carbon dioxide ... .| 9 3 — 1 1 1 1 —_ 3 3 19 4 3 -
Sulphuretied hydrogen .| 17" o 12 7 6 4 1L 10 n 2 i 9 4 1 5
Sulphur diomde ... .| 16 28 9 12 4 8 5 3 6 6 6 15 4 15
Chiorine ... o ] B 5 58 59 47 30 n 26 26 25 21 m 36 25 24
Nitrous fumes ... ..| 217" | 220° | 135 55 13 n ] 13 3 | 10 Hep o4 15
Ammonia ... = 13* 6 9 o [ n 1 4 8 0 B 9 1 2 n
Benzol 5 . el 10* " 1 L L — 2 1 o ] 2 4 2 "
Naphtha .. 1 - —_ 2 - _— 1 —_ — —_— —_ —_ 2 1 _
Petrol and benzine -] 100 2 bl 2 — 1 1 — 1 - 1 2 » 4
Trichlorethylene ... ] 18 87 16 14 10 e P 14t " 6 24 It 19 15
Nickel carbonyl ... .| 6 n 30 37 15 14 5 2 7 5 3 10 5 2 1
ic a — =
Hydrocyanic acid 8 1 1 - 1 - 3 1 o 4 3 1 i -_ 1 1
Bitumen, creosote, tar, oil...| 2 — 2 1 1 2 1 3 — - - - — — 2
Other e we] THS )13 89 36 64 25 0 kr i L w 4 L ) 25 30
Total 7820 | 776%™ | 695V | 4500 | 4277 | 2431 | 244 | 229 | 218™ | 242 2281 | 2657 | 254™ | 237% | 2551

The principal figures relate 10 cases: the raised figurgy 10 deaths.
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Two men in a squad of :’}ght were overcome by gas while cleaning a crane
gantry in the melting shop of a steelworks. The source of the gas was a main,
outside the building, which had an explosion door the luting of which was

' afterwards found to be cracked. As the wall consisted of corrugated iron

sheeting with 18 in. spacing between cach sheet, the gas passed casily into

the melting shop near the workers on the gantry. The two men were low!

by their mates to the ground, where they lost consciousness ; they recovered

ter treatment by artificial respiration and OXygen.

Power Gas

Eighteen cases, including one fatality, were caused by power gas, compared
with 28 cases, including 2 fatalities, in 1954.

Thetalalmscwasaﬁtter.asedﬁ.whowithhismatewasmpairinga
poke-hole, the c::mtiu%I of which had broken away from the to? plate of a gas
. ole was closed with a tapered wooden plug and sacking

while a new bolt was being fitted. No special provision was made to reduce
the risk of gas escaping but when this accident occurred the producer was
working much below normal operating pressure. In addition to resuscitation
apparatus, face pieces and tubing were available at the works to permit of

e —— s t— .
-

e

breathing from a distance, but this a was not used. While his mate
wasaway.thcﬁlterwaswentobeaectedby and was assisted down a
ladder, at the bottom of which he collapsed. treatment with resuscita-

tion apparatus he recovered and was smoking a cigarette when the ambulance
a nt arrived shortly afterwards. The attendant found his pulse to be
. normal and after staying with him about a quarter of an hour considered it

safe to leave him and started to return to the ambulance room but was
recalled. When he returned he could not feel the pulse and applied artificial
respiration and oxygen for one hour pending the arrival of a doctor, who
found the fitter to be dead. Post-mortem examination revealed severe
arteriosclerosis, coronary thrombosis and long-standing massive pneumo-
coniosis, but no evidence of the absorption of carbon monoxide was f X
It was considered that the large amount of oxygen and lon period of artificial
respiration given madullave been the reason for the latter finding. The verdict
at the inquest was death due to natural causes accelerated by the inhalation
of poisonous gascs.

j | Eight cases occurred during the charging of producers, two of them
: ! being due to blockages at the and two to bla:ﬁﬂ: caused by frozen

t  t in the hoppers. One of these cases resulted from failure of a gas plant

; operator to use the safety measures available, although he had been affected

: by gas only a few minutes before. Suspecting frozen coke was obstructing

the passage from the bunker to the hopper, the operator closed the bell valve,

but did not switch on a large fan which would have provided a strong current

of air to disperse any gas which might have been present. After arranging,

according to works rule, for another man to stand by, he connected the ladder

extension and went up to the platform above. He attempted to free the coke

but felt giddy and was assisted down the ladder. He soon recovered, again

ascended to the platform without switching on the fan and was overcome.

’ He was rescued ythemnstnndingby.whoalsohiledwmitchonthe

A fan or to use breathing apparatus which was available 20 ft. away.

: Fortunately, the operator recovered after treatment with artificial respiration

} and _o:]vgm. which was continued in the ambulance during his removal to

| O 167

Ann i
ACLllJ)aI Fisgort of the Chief Inspector of Factories (1955)
oc 18 - Page 168 of 282 |
Published by AsbestosClaims.Law
asbestosclaims.law/library/10918/168


https://asbestosclaims.law/library/10918/168

Coal Gas t

Forty-three cases, including 3 fatalities, were reported during the year, |
compared with 34 cases, including 4 fatalities, in the previous year. Twenty- |
seven of these cases, including one fatal case, occurred in gasworks.

|
A gasholder attendant, aged 58, came to work at 10 p.m. and was found ;
dead in an office the following morning. He had made himself a bed on a
bench in this office and during the night, while asleep, had pushed a sliding !
desk against a portable recording instrument, forcing off a gas pipe which !
fell on to the floor just below his face. Another fatal case was a female |
industrial nurse, aged 69, who was found dead in a first aid room, measuring |
10 ft. 6 in. by 7 ft. 6 in. and 11 ft. 6 in. high, in which a gas water-heater was |
fitted. A foreman, smelling gas and getting no reply on knocking at the locked |
door, obtained a duplicate key and entered the room, where he found the |
purse slumped over a first aid couch. Post-mortem examination showed |
hypostasis of a cherry red colour over the back, the blood being fluid with

70 per cent saturation with carboxyhaemoglobin, and the internal organs also
cherry red in colour. The firm carried out their own maintenance of this
water-heater and had arranged with a plumber to check the appliance every

six months. This had not been done for at least seven months and the
heater-jet was found to be partly choked.

The remaining fatal case in this group was a mains-layinf foreman, aged
53, who, assisted by a jointer, had drilled a hole in a 6 in. low-pressure gas
main in a shallow trench preparatory to connecting a service pipe and had
ﬂugged the hole at the end of the day. The following morning, the jointer,

ving missed his train, arrived late and found the foreman lying with his
head over the open hole from which gas was escaping. It appeared that the
deceased had tried to fit a heavy metal collar round the pipe while making
the joint and had accidentally moved some adhesive plaster which he had
fixed over the hole after removing the plug. The contractor’s instructions
were that men should not work alone on this kind of work, that gas masks
should be worn and stop valves turned off if necessary. Being an experienced
man, the deceased no doubt thought he could do the job alone without taking
these precautions, and it was probable that had the jointer been there this
accident would not have occurred. Post-mortem examination showed at least
50 per cent saturation of the blood with carboxyhaemoglobin.

After complete overhaul of plant in a gasworks, in order to provide protec-
tion from the weather, an aluminium sheet canopy had been fitted over the
travelling bridge used when the lids of the purifier were lifted. The lids had | i
been lifted without trouble on two occasions after the canopy was fitted but  °
on the day of this accident there was practically no wind. Supervised by the ; 3
chief engineer, eight msn went on to the bridge to turn the nd-wheels to "
raise the lid, Before the lid was fully raised, the cight men were seen to be -
suffering from the effects of gas and all were rescued, given first aid treatment  ~ °
with oxygen and removed to hospital, where two of them were detained.
The canopy was not fitted with louvres and was fully enclosed at one end.
Steps have been taken to ensure adequate ventilation under the canopy.

One accident illustrates the danger of taking a “ calculated risk ™ with a
gas as treacherous as carbon monoxide. After a c;l:ouriﬁcr box in a gasworks
had been empty for a few days with the valves osed, a leak developed in
the inlet valve. The engineer, faced with the alternative of reducing gas .
production during the prevailing cold weather, decided to fill the box, taking * !
the “ maximum possible precautions . He mustered all the available men, '}
opened all windows, provided screens to utilize any wind, arranged for
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oxygen apparatus 10 be available and i the men to work in turn,
10 minutes on and 10 minutes off duty. Despite these precautions, 2 labourer,
ssoimg 56, reported that he was being affected but returned to work without
."‘“7' being authorized ; he then became unconscious, & er treatment Wi
oxygen was remov to hospital, where he
sund
on a Other Causes of Carbon Monoxide Poisoning
m Thirty-two cases, of which one was fatal, were included in this group. The
‘male fatal casc was a steel-erector, aged 26, who was with another man on a
wring nent platform with two handrails, about 20 ft. above the ground, work-
r was mgonagasholdereonuiningmergu. Themenmﬁxingnnt:hmthc
|acked side of the gasholder to stop a leak and although the steel-crector had worked
4 the for two years on ga der constructy hehadnzwrbdore.vmtedonn
owed holder containing gas. Both men were wearing full-face breathing apparatus
with | attached to free air lines 20 ft. long, but the erector had fitted the apparatus
salso | over the beret which he was wearing, although he had been instructed in its
Sehis |y PO use. His mate had objected to this, but a test nﬁ:ared to show that
every ! the apparatus was working satisfactorily. After wor golor about five
dthe | minut:sthecroctorwasmtomggcralongthcphtfom his
Oneol'hislcgscmeredthemm-ual.mdubememﬁt:dto l]ug:ul!
. up he fell under the bottom handrail to the ground. was ﬂlmdu!dy
' aged mmmambuhmmhmﬁuhwhﬂemmedlmwobwuhtgrkOm
e gas | a fract skull and laceration of the brain, due to the fall following the
d had | 8 Nalation of carbon monoxide. Therc is Jittle doubt that the inhalation of
dinter, | gas was due to the deceased wearing the face-piece of his breathing apparatus
th his | over his beret.
":;“:x l Five contractor’s men, erecting new ug._nku over the cupolas in an iron
he had | loundlgécwcre gassed in circu which might have been avoided |
Sons | there been better co-operation between the contractors and the occupiers.
masks | Work on numbers 4 5 cupolas had been com leted and number 4 was in
ienced use, while numbers and 2 were not in use men were fitting 8 new
taking cowl over number 3 cupola and for some time felt no ill-effect from
re this emitted from the adjacent uptake. A
at least were blown in i of the men at work on t scaffolding, who began
to be affected. F y, the foreman visi the izing the
situation, ordered the men the scaffold. Four of the men lost consciousness
protec- | mdanwemmomsfunymtedbymewqﬂ_umedmloﬁm The work
wver the ‘ couldhavebeenwmdvd ufermndluonshadthetomdrymasu
1ds had realized that number cupola was read torusemdoonldhavchmmnsht
ted but into operation pumber 4, which was t to the one the men
by the were Tepairing.
reels to ° R : N
n to be | ree men were ufbonmmoudqdunngthemmummofa
satment | it 18 ft. by 12 ft. and 38 ft. deep in 2 sewage-disposal plant. A pump, driven
etained. a petrol engine, started to keep down the level of the water which
ne end ) waswcpinginaltebouomottbepit.theonl access to which was an
¥. X opening, 2 ft. b 4ft.6m.1ntheconcrazmot. _Az;boum,nunggpmumdc
. ' tool operated from a outside the pit, began to feel dizzy, and as
with a he approac lhehddulodmboullwbecamcmwnm He was seen
asworks a stand-by man the pit, who also lost consCiOuSHCEs when he
‘oped in ! :mbed down to attempt rescue. Apnguwboudbeayaudghmmqad
sing gas | thcpitbutlloﬂdnhddﬂtothebotmmdﬂleplnmﬂﬂmsmnhpb
;, taking fractures. By this time the site foreman had arrived and Tmp'cvulwd any
le men, ! further attempts at rescue until the arrival of the fire brigade, who, using
ged for breathing apparatus, rescued the three men.
b 169
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SULPHURETTED HYDROGEN
Five cases were reported, compared with 13 cases, including 2 fatalities, in

" 1954. The five men concerned, in four accidents, were all rendered unconscious

but recovered after treatment.

In a chemical factory, the normal process of treating liquors containing
excess sulphide or hydrosulphide was to add hydrochloric acid in specizl
enclosed reaction vessels fitted with exhaust ventilation. A process man,
having shovelled residues in the form of a sludge from a cask into the reaction
vessels, found that some of the residues had solidified at the bottom of the
cask. In order to thin them down, he added hydrochloric acid direct to the
contents of the cask, when there was an immediate evolution of sulphuretted
hydrogen. He left the shed and shouted a warning to another workman, but
both men were overcome when they attempted to open the windows, and
were rescued by a third workman who was attracted by their calls. Both men
were unconscious for some hours and were given oxygen treatment by the
works medical officer before removal, under his supervision, to hospital, where
they recovered.

During the fitting of a new pipe in a rayon yarn factory, a labourer carried
a block, to be used for raising a heavy section of pipe, on to staging about
15 ft. above the ground. Shortly after, he was overcome by gas, let the block
fall and then fell unconscious to the ground, sustaining injuries to his right
leg and arm. He recovered after treatment in the works surgery, but was
removed to hos]iital for observation. Near the place where he was working
were header tanks, containing a saturated solution of sulphuretted hydrogen,
which were merely vented to the apex of the roof. Tests taken at this place
a guancr of an hour after the accident showed concentrations between 80
and 150 parts per million, the safety standard of working in the factory
being 8 parts per million. Following this accident, the air spaces in all the
tanks were vented to foul mains.

Following the discovery of a leak at a rotary valve on an electric arc
furnace used for the preparation of carbon bisulphide, the manager decided
that breathing apparatus was necessary while repairs were being effected and
he issued a permit-to-work certificate accordingly. Without being instructed
to do so, a labourer climbed up a Jadder to the top of the furnace. He was
not wearing breathing apparatus and, being overcome by escaping gas, he
fell to the ground about 10 ft. below. After recovering consciousness he
was able to walk to the ambulance room where he was treated for contusions
to his right arm, left elbow, right knee and forehead. 5

A contractor’s labourer was engaged on repairs to a sewer into which
organic liquids from a chemical works leaked from time to time. After
descending a manhole, he sug to his mate that they should climb out
because of the smell of gas. His mate did so but the labourer failed to follow,
him. Two men in turn went down but were unable to move the labourer.
When the fire brigade arrived seven minutes later, two firemen, wearing
breathing apparatus and equipped with ropes, were able to effect a rescue.
The contractors had no means of testing the atmosphere in the sewer, nor
were breathing apparatus, oxygen or ropes available. The labourer was given
artificial respiration and removed to hospital, where he recovered.

SuLpHUR DIOXIDE

The 15 cases reported during the year resulted from 12 accidents, two
cases occurring in three of the accidents reported. Four of the accidents, in
which six workers were involved, occurred in iwo oil refineries. In one of
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these, a cloud of sulphur dioxide gas from a leak in a pipeline of the liquid
moved across a yard into a pumphouse where two pumpmen, aged 39 and
60, were working. They shut the doors of the pumphouse, telephoned for
the ambulance and went out to meet it, one of them collapsing just as it
arrived. Both men suffered from a burning sensation of the mouth and throat,
smarting eyes, difficulty in breathing and cough. In the other accident at this
refinery, a pi(re fitter’s clothing (acid-resisting) was splashed with liquid
sulphur dioxide when he opened up a joint in which it was believed there
was no pressure. He was wearing reathing apparatus but was affected by
H fumes given off from his clothing when the apparatus was removed ; he also
suficred burns of the scrotum and right knee.

A fitter and his mate, aicd 27 and 52 respectively, were gassed during a
s major overhaul at the sulphur dioxide plant in er refinery. As pockets
of gas were being released from time to time, large quantities of fresh air
were being pumped in and all men were supplied with respirators, which
they were told to wear if they went above ground level and also when work-
ing at ground level if there was any gas esent. Having worked aloft, the
fitter and his mate descended to ground evel, walked into a pocket of gas
about which they had not been warned, and were slightly affected, both of
them suffering from headache and cough.

Two labourers, aged 25 and 30, who were employed by a firm of scrap
merchants to dismantle a disused gas-producer plant in an iron foundry, were
affected while they were using an oxyacetylene burner without wearing breath-
ing apparatus. After fecling unwell for a few days, and without having visited
the firm’s ambulance room, they reported to a ospital, suffering from weak-
ness of the legs, vomiting, lachrymation, nose bleeding and tightness of the
chest. Sulphur dioxide is liable to be produced during the burning of plant
on which sulphur is deposited, and appropriate breathing apparatus should

always be used in such circumstances.
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CHLORINE :

There were 24 cases of gassing by chlorine, compared with 25 cases in the
previous year.

In four cases, in which only slight exposure to chlorine gas occurred, the
eﬂecuwmmtedtohavebeenawanwdbytheexiumofaprwim
chest condition. One of these cases was a plant operator who inhaled a
whiff of chlorine when adding hydrochloric acid to a reaction vessel under
negative pressure, after having put in a sl of sodium chlorite. He suffered
from acute dyspnoea, spasmodic cough and acute asthma. The doctor who
treated him in hospital considered that the inhalation of a small amount of
chlorine had “ triggered off ” an acute attack in a man subject to asthma.
A A process operator, aged 32, whose exposure to chlorine from a leak in a
| mt for the chlorination of dimethylacetal was slight, suffered from cough,

thlessness and pain in the chest. The chest physician, who found &

in the left upper zone and kept him under observation at rest at home to
assess the activity of the tuberculous lesion, thought the infection was a factor
greater than chlorine exposure in this case. A night watchman, aged 58, said
to have had a previous chest condition, suffered from a sensation of choking,
cough and respiratory tightness following a slight leak of chlorine from a
control valve. The fourth case in this group was a fitter, aged 57, who, with
! other men, was cleaning an air-cooler plant from which some water contain-
ing 4 parts per million of chlorinc was leaking. The other men were unaffected
4 by the small amount of chlorine, but the fitter, who was stated to be a heavy
' smoker, which caused him to cough continuously, became unconscious and
suffered from lachrymation and cough.
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" quite atypical and

Two cases were due to carelessness in the disposal of waste chemical
solutions. In one case, a cleaner, aged 43, was affected when he emptied,
in quick succession into a drain, two bowls containing respectively solutions
of sodium bisulphite and sodium h orite, used for removing colour from
the hands of dyechouse workers. He suffered from shortness of breath, for
which he was treated with oxygen at the works before admission to hospital,
where he was detained for four days. He had failed to carry out his instruc-
tions to flush the drain thoroughly before emptying the second bowl. A
somewhat similar case was a jig dyer, aged 34, who poured into a drain
already containing diluted bleaching liquor, an excess of sodium hypochlorite,
instead of returning it to a carboy, and also got rid of some hydrochloric
acid in the same way. g

A fitter, aged 60, suffered from smarting of the mouth and throat and short-
ness of breath, which became increasingly severe, after disconnecting a drum
of chlorine at which a valve had developed a leak. He had worn a respirator
while doing this work but investigation showed that he had been issued in
error with a wrong type of respirator. :

Adfter repairs to a joint in a chlorinating tank on the third floor of a paper
factory, the chlorine was turned on and a fine s { of chlorine was ejected
from the joint. An apprentice plumber, a;ugm 9, and two other men
immediately made for the stairway but the plumber returned to see why the
joint was leaking. He was immediately affected by the gas and staggered to
a window, where he remained until he was rescued. Fortunately, the
attendant had heard the men’s shouts and turned off the chlorine, after which
the gas quickly dispersed. The plumber, who was semi-conscious and
dyspnocic, remained away from work for over three weeks.

Nrtrous Fumes

Ten accidents, in which fifteen men were affected by nitrous fumes, were
reported, four men being concerned in one accident and three in another, in
each of which oxypropane burners were being used. Three other accidents
resulted from the use of oxyacetylene burners in enclosed spaces.

Ten men were replacing the cross-head of a ship's rudder in the steering-
compartment which measured 22 ft. by 14 ft. by 8 ft. The foreman fitter

ﬁharge sent a message requesting that an extraction fan be provided but,

as this did not arrive and as the ship was scheduled to sail the next day, he
decided to start the work. Three oxypropane burners were used to heat ur
the cross-head, the work being completed in about two hours. About half-
an-hour after the work was started, one or two men felt rather ili but con-
tinued to work. Some hours later, eight of the ten men suffered some measure
of discomfort and in four of them the delayed symptoms and signs were
sufficiently severe to cause absence from work. One of the reported cases
complained of tightness in the chest, palpitation and uctive cough, with
gastric upset. A second, who had at the time felt faint, sleepy and sick.
developed, twenty-four hours later, tightness in his chest, with mild rigors.
Forty-eight hours after the incident he noticed that his urine was dark in
colour. A third man complained of tightness of the chest with cough that
night, and later developed basal congestion ; he, too, reported his urine to
be dark in colour forty-eight hours later. The significance, if any, of these
observed colour changes in the urine was not known. The fourth case was

ibly the result of suggestion. He complained at the
time of feeling giddy, with tightness of the chest, but remained at work for
a fortnight without reporting to the ambulance room and then went off
complaining of giddiness and an irritable cough. Officials of the
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appeared to be unaware of the possible risks associated with this type of

work, and the need to provide adequate exhaust ventilation when working
in such confined spaces as the steering compartments of ships was

The other accident following the use of oxypropane burners occurred during
the erection of a pressure vessel, 37 ft. in diameter and 50 ft. high overall,
in which three men were using these burners to pre-heat the plates before
welding. There were a number of manholes open &t the bottom of the vessel
and four openings 4 ft. in diameter in the sides, but the only openings
above working level were 12 in. diameter holes in the dome, most which

After working for about three‘;?narten of an hour, the three men got out as
uickly as possible, because the fumes, but they did other work outside
or about an hour before reporting 1o the ambulance room. then

suffered from nausea, vomitin and dyspnoea and one of them was

in hospital for two-and-a-h weeks, where he was treated for pneumonia.

The three oxyacetylene bumner cases reported were all caused by using this
gas in confined spaces without exhaust ventilation. Two of the men con-
cerned were burning rivet heads, one in a ship and the other inside a laundry
boiler under repair, while the third man was applying heat in order to
straighten a bar in the false bottom of a ship. In addition to their immediate
symptoms, all these men developed deferred symptoms of shortness of breath,
one of them also suffering from congestion of the lungs.

Two cases occurred at nitration glu:t in cxrlosivu factories, one case bung
due to an overflow at a spent aci tank. After turning off the pump switc

in a room remote from the tank, the process man, aged 41, returned to open
the drain-cock at the bottom of the tank, and in so doing inlaled some gas,
which affected him half-an-hour later. He subsequently developed chest pain,

worker, aged 40, at another explosives factory, failed to maintain the correct
steam pressure in an acid de-nitration plant where nitric oxides were being
removed from sulphuric acid. Instead of shutting off the acid from outside
the building, he attempted to avert a complete shut-down by using valves
inside the building. The uc:ring oxides of nitrogen caused uncoNscioUSNEss
for several minutes, the d erred effects being headache, nausea, cough,

use sputum, chest constriction and breathlessness. In both these cases
suitable respirators were available, but were not used.

AMMONIA

Twenty-onc cases, including one fatality, were reported compared with
nine cases, also including one fatality, during the previous year. hese cases
resulied from eleven accidents, in one of which seven persons, in another four
persons and in a third two persons, Were gassed by ammonia.

The fatal case was a filling-station attendant, aged 51, in 2 heavd!l chemical
factory in which there was a ‘works rule that a fitter should make the connec-
tions, supervise the filling and then disconnect from filled wagon tanks. As
the fitter was carrying out a repair in the vicinity, the attendant coupled up
to a wagon tank using only two of the flange bolts instead of four
provided. When the ammonia started to flow he noticed a small leak and
went on to the wagon to tighten the joint. While he was doing this a spurt
of ammonia struck him in the face. He was taken to the ambulance room
for treatment by the works medical officer before being admitted to hospital,
where he died from bums, pulmonary oedema and peripheral circulatory
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failure. Examination in the operating theatre disclosed third degree burns of
forehead, eyelids, orbital regions, and right side of the neck and car ; burns,
mainly second degree, of the chest, extending down to the umbilicus ; burns
of the left arm, right wrist, lips and tip of tongue. He was treated by penicillin

kiake

N intramuscularly and glucose saline, special attention being paid to the cleaning
> of the nose and mouth. The possible development of chest complications was
el foreseen and, although he secemed reasonably well when he left the theatre,

A his condition deteriorated during the afternoon and he died the same day.
: “The standard of safety in this factory is very good but it was found that
occasionally, without the knowledge of the management, the filling attendant
did the coupling up and also that the men had been in the habit of leaving
the breathing apparatus in the cabin on the filling platform.

One afternoon, while the engine-room foreman of an ice-cream factory was
standing near an oil separating unit, there was a report and ammonia liquid
and gas issued from the sump. It was later found that the rubber scal between
the nghtinf-glasa housing and the sump had * blown ”. The engine-room was
immediately evacuated, the foreman taking with him a canister respirator
from a rack. The fire brigade was called and warning given to all employees
in the factory. As the concentration of gas was too high for the canister -
respirator, the foreman was unable to re-enter the engine-room to reach the
ammonia isolating valve. The spread rapidly through the fa area
and many of the hundred employees, most of them women, were affected.
There was some degree of panic and some women were rescued from the
canteen by firemen. Sixteen women employees and two firemen were admitted |
to hospital but only three persons were detained overnight. Seven of the
women were sufficiently affected to require notification. Occupants of houses
within a radius of fifty yards of the factory were also affected. The firm had
already been advised to provide self-contained breathing apparatus and they
were again advised to keep apparatus of this kind outside the engine-room
as well as the canister respirators.

e P—

As the result of a leak in an ammonia compressor, followed thiee minutes
later by an explosion, four re ble cases of gassing by ammonia occurred,
all of whom were treated in hospital. As soon as the leak was noticed, the
ammonia alarm was sounded and five hundred people employed in the

block left the building. As the fumes werc too dense, it was not
possible to switch off the pumps nor was it possible to reach the main switches
as they were in a locked substation, the keys of which were in the possession
of the electrician who was in another rn of the faclor{. One of the reported
cases was a liftman, aged 28, who felt the shock of the explosion and then
became unconscious for an unknown period. On admission to hospital he
had an erythematous rash on the upper part of the chest and shoulders,
inflamed fauces, and scattered rhonchi all over the lungs, especially the bases.
Another man, a refrigeration engineer, aged 64, was proceeding to turn off the
ammonia valve when the explosion occurred, saturating him with ammonia.
He did not lose consciousness but felt burning pains in his mouth, throat and
left leg. In hospital he was found to have confusion, with some increase in
the deafness from which he suffered, excessive lachrymation, congested con-
junctivae, photophobia, excoriations of his buccal and pharyngeal mucosa,
abrasions of the left shin, second degree burns of the left ankle, and crepita-
tions in the bases of both lungs. The third case was & chargehand fitter, aged
46, who suffered from dysproea, slight psin in the chest, lachrymation and
nausea. The remaining reported case in this accident was a storeman, aged
29, who, after coughing and gasping for breath while exposed to the gas,
suffered from cough, headache and discharging eyes while in hospital.
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3 A fitter, formerly employed by a firm of refri erating plant engineers, was L
: engaged, by a private arrangement, to dismantle and repair a refrigeration ]
nt in a brewery. While removing bolts, there was a spurt of residual
ammonia which slightly affected him and caused a labourer, aged 30, who
was assisting him, to lose consciousness and subsequently to suffer from

hacmoptysis.

BeENzZOL
Seven cases, including two fatalities, were reported, compared with two
cases in the previous year, |
In one accident a labourer, aged 23, was fatally ﬁued and an ambulance i
|

N —

-

room attendant and a fireman were also gassed while attempting to rescue
him. The foreman had given instructions for four of a series of sixteen benzol
tanks to be cleaned after they had been steamed out, tested and declared free
from gas. While the labourer, with his workmate, was preparing to start work :
on a tank which had been steamed out, he enquired about another tank which |
had not been steamed and was told they were not instructed to clean that iy
| « tank. When the workmate returned after fetching a res irator and a lifeline, !
he saw that a ladder and hose pipe had been lowe into the unsteamed L
tank and that the labourer had unaccountably entered without a lifeline or !
respirator. After shouting for help he attempted to enter the tank, at the B
bottom of which there was about 12 in. of hquid, but was forced to come B
out because of the fumes. During the rescue operations a fireman, who in (!
his hurry entered the tank without a mask, was gassed, as was the ambulance I
room attendant, who had donned a fresh-air mask and a lifeline but dis- i
[ lodged his face mask while in the tank and lost consciousness. The Jabourer ]
L was given artificial respiration and oxygen but failed to recover. Post-mortem '
findings included extensive blistering and post-mortem lividity, bile-stained {
a froth in the bronchi, and slight oedema of the lungs. There appeared to be a |
smell of benzene from the cerebro-spinal fluid and the brain was congested, i
with numerous petechiae over the cerebrum but not many in the cerebellum. [
|

The other fatal case was a benzol house attendant, aged 47, who was found
lying prone and unconscious on the floor, which was saturated with benzol.
He was immediately dragged into the open air and artificial respiration was
, started at once, this being continued with the aid of a rocking stretcher, &

oxygen also being given. Despite this treatment, he was found to be dead
| on arrival in hospital. When the distillation temperature had been reached
it was the attendant’s duty to reduce the steam ciently to allow distillation
to proceed in the normal manner. If this was not done, the crude motor
spirit would boil rapidly and would eventually overflow on to the floor. After

e accident, the plant was found to be in order, and it was assumed that the
accident was due to the use of too much steam. A post-mortem examination
disclosed that the face and back were deep blue in colour and that there
were burns, caused by the liquid on the floor, on the front of the chest, right
thigh and right foot, as well as numerous small burns on the rest of the body.
The blood was very fluid and dark blue ; there was a strong smell of benzol
in the chest cavity, windpipe and both lungs. Death was due to respiratory
failure, resulting from the inhalation of benzol vapour.

One accident brought to light a dangerous practice which had been carried
out for some tiine. It appeared that a labourer, as was his custom, had added
some crude benzol to a pail of water to facilitate the removal of grease from
the tiles of a pump-house, but on this occasion had exceeded the usual
measure of a mug of benzol to two gallons of water. As a result, he suffered
from giddiness, sickness, headache and weakness, for which he received three
days’ hospital treatment. Following this accident a harmless substitute was

. used.
175

* ey

Annual Report of the Chief Inspector of Factories (1955)
ACL Doc 10918 - Page 176 of 282

Published by AsbestosClaims.Law
asbestosclaims.law/library/10918/176


https://asbestosclaims.law/library/10918/176

PETROL AND BENZINE

Four cases, one of which was fatal, were reported. The fatal case was a
laboratory boy, aged 16, at an oil refinery. He was found unconscious on the
top of a benzine storage tank, 50 ft. in diameter and 35 ft. high, by another
boy who had been sent to find him, as his absence from the laboratory was

longer than ex . When found he was lying face downwards with his
head and shoulders over the uncovered 24-in. diameter manhole, his right
arm being inside the opening. A half-gallon metal can was floating on to
of the benzine inside the tank, with its attached cord reaching out throu
the manhole under his body. The boy who found the deceased, after moving

- : him, went for aid, but despite treatment, including artificial respiration and

? > . the use of resuscitation apparatus the two works doctors, he did not ,

| X : recover. It appeared that, instead of lowering a sample jar about five or
. ' six times through the 4-in. diameter dip-hatch provided, he had tried to fill I

g i the half-gallon can by lowering it through the open manhole into the benzine.
30 Thecan.t.iedonl.heendolaoard.bcmgoflightweighl.wouldbed.iﬁcnlt
a1 to sink into the benzine 5 ft. below and the deccased probably spent some
e B! considerable time, with his face over the ;Pm manhole, endeavouring to sink
"t (R the can. The deceased had been employed for about seven months, and after
e, being warned of the danger of fume, had been sampling for several months.
- | He was very well spoken of by his supervisors. At the inquest a pathologist
said the cause of death was asphyxia following inhalation of an irritant
vapour, and that death must have occurred within a period of minutes.

A paint sprayer, aged 26, was gassed while spraying a room in 2 fire
station with an interior cellulose enamel containing a petroleum product.
After working for about an hour and a half, he was seen to mggﬂ out of |
the room and then to become unconscious. The personnel of the fire station |
! : commenced artificial respiration in the open air before sending for a doctor, |

who sent him in an ambulance to hospital, where oxygen was administered | ¢
1 and he was detained for three days. It was thought that the predisposing
factors in this case were very poor through ventilation, there being limited
window space and, as all the windows were 4 ft. 8 in. above the floor, there
was the possibility of a layer of fume having accumulated between the floor
and the window level.

-

.
R k)

TRICHLORETHYLENE ;
Eighteen non-fatal cases were reported, this year being the first since 1946

in which no fatal case occurred. The fatal cases in the intervening years

numbered five in 1950, two in 1947 and one in each of the other years.

Ten of the cases followed work at degreasing tanks, eight of them while

Iy operating the degreasing Elnn: and two after draining trichlorethylene from
! the tanks. In one of the latter two accidents, a was affected while
bending over a container, emptying warm trichl ylene into a settling tank.

In the other, the operator climbed into the pit under the i 1o

tighten the cleaning door from which the trichlorethylene, which he was

mping into the tank, was leaking. This man became unconscious, but

ortunately was seen and removed to the first aid centre, where he recovered. 1

One of the cases which rusilted from the operation of a degreasing tank
was that of a labourer, ag.’ 19, who a fortnight later was again found
unconscious, suffering from the effects of trichlorethylene. On the first
occasion, after lowering bask: s of aluminium ware on pulley blocks into the ;
degreasing tank during his first afternoon alone on this work, he was found
unconscious beside the tank. He was unconscious for about an hour, and
received five days' hospital treatment. During the investigation of this
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accident it was discovered that he had been discharged from the Army
because of a * breakdown » and he admitted to the Appointed Factory Doctor
that he * quite liked ” the smell of trichlorethylene. After this occurrence he
was given instructions that he must on no account go mear the degreasing
and was put on other work. Two weeks later, he was found unconscious
in a lavatory at siX o'clock in the evening, with trichlorethylene in a small
saucepan nearby. It was thought that he had obtained the trichlorethylene
during the lunc ‘break and had been inhaling it at intervals during the after-
noon. He was found by the works’ caretaker and removed to hospital, from
which he was later transferred, as a voluntary patient, to 2 mental hospital.
This man was obviously mentally unstable and had developed an addiction to
trichlorcthylene.
A tank cleaner, aged 29, and an apprentice plumber, 17, were gassed
trichlorethylene in unusual circumstances while a dou fresh
water tank of a vessel in a ship-repairing grd was being cleaned out. As some
adjustment 10 the engine holding-down ired, i
for fitters to enter the tank. Accordingly the tank, which one week iously
had been filled with fresh water, was drained, and the cleaner his mate
entered through a manhole 24 in. by 14 in. and to bale out residual
water through 2 tap hole in the shell. When, after working for about an
hour, they umeoutlorabrmk.thcyrepmeda“tunny smell ” but no action
muken.'l'beckanu‘thenm-en ﬂaeunkbutoollspnedwondm-
wards, and the apprentice plumber, who entered the tank 10 investigate, also
collapsed. Both men were finally removed from the tank in an unconscious
condition by another plumber and the first aid man, and recovered after
treatment with oxygen- Investigation disclosed that when the tank was being
filled with fresh water @ condenser in_the engine-Toom above was being
deﬁ?;ascd with trichlorethylene. It was highly probable that some of this had
either leaked, or been 8 illed from drums, on to the engine-room floor and
entered the open manhole of the water tank. The trichlorethylene would lie
at the bottom of the tank, sealed by water, until finally disturbed by splashing
when the residual water was being removed.

A general labourer, aged 55, and his mate were, on a Saturday afternoon,
cleaning out the sludge and small metal particles from an oil sump 4 fL.
square by 5 ft.deep.thcpurpolcofwhichwutorweiveoilmdother iquids
spnnoﬁlmmmanlmdwnmedﬁomwdmpamamew.

urse

cheerful as the da‘hcywore on, but amchmlyh g-
nificance to this. waved cheerily to him at 5.35 p.m. and the next thing
known was that at 7.40 p.m. one of the men stumbled into his office saying
that the labourer was unconscious at the bottom of the sump. This man could
not remember anything that had happened after 5 pm. The unconscious
man was quickly removed to hospital, where he recovered after remaining
unconscious for a further twenty-two " The atmosphere of the sump
was subsequently found to be heavily laden with tric lorethylene fume.
Following this accident, it was found that this substance had widely
used for unauthorized Jw such as cleaning overalls and possibly for
cleaning floors, and found its m&einto the sump, ecither by being tipped
intothcswaﬂbins.ordimcdytrom floor of the factory.

Although not a reportable case, 2 death alleged to be due to trichlor-

ethylene poisoning is of interest. The deceased, who was 21 years of age.

had been employed at 2 trichlorethylene degreasing plant for about two
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months, during which time he complained of drowsiness and sleepiness when 31
he arrived home from work. In May, 1955, he visited his doctor complaining _~
of diarrhoea, and early in July, 1955, he was again seen by his doctor, as he
was suffering from headache and lassitude. On examination, no cause could !
be found for his symptoms, blood examination at that time being normal. !
On 15th July, he complained of an irritating vesicular rash on his hands and ]
forcarms and was put off work. A few days later he was pyrexial and had i
an acute eczematous condition on his face and an hematous condition on i
the trunk and upper parts of his limbs. As he did not improve, he was :
admitted to hospital on 27th July, where he died two days later from uraemia. !
After a post-mortem examination the pathologist came to the conclusion that ;
death was due to an acute interstitial nephritis and exfoliative dermatitis, {
death being due lﬁﬁncipally to failure of kidney function. He was not able f
to associate death entirely with trichlorethylene, which may have been the |
cause of the dermatitis, inflammation of the kidney being secondary to !
!
|

this. The jury returned a verdict of accidental death.

It appeared that the deceased had from time to time inhaled enough
trichlorethylene to cause dizziness and lassitude and the evidence showed that
the control of the fume was unsatisfactory. On the other hand, it was not
certain that the dermatitis was due to trichlorethylene, and exfoliative
dermatitis and interstitial nephritis are not characteristic of exposure to this i
substance. :
NickeL CARBONYL l

1
|

1

The only case reported was an operator, aged 60, who was attending to a ’
decomposer for producing nickel powder, as distinct from pellets. By means
of a spirit-lamp test, he discovered a leak around the gland through which
passed a rod operating a manua!ly-sﬁe;med shaker. He proceeded to tighten
this gland and finished his shift. following day he felt as if he were %
suffering from influenza, but nevertheless worked throughout the day. On the i
next day’s shift his chest felt tight, and after walking home he was gasping ;
for breath. Despite this, he returned to work although he felt ill, but was
then seen by his doctor, who gave him a medical certificate, which he for-
warded to the factory. His symptoms were shortness of breath, acute pain
in the chest, headache and nausea. The works medical officer visited the man
at his home as soon as he became aware of the circumstances, but by that
time blood and urine examinations were negative. The man should, of course,
have carried out a standing instruction and reported to the works surgery as | &
soon as he felt unwell. Investigation showed that, although fitters were pro-
vided with their own respirators for use when uoppinqrh“luh. no respirators

department.

B e i A

were provided for emergency use in this is was remedied.
PHOSGENE | b
A mild case of phosgene gassing occurred in a worker, aged 34, in

a chemical factory where, owing to the accidental opening of the valve of a
pipeline not intended to be used in the particular circumstances,

esca into an occupied building. Its presence was readily detected and-
workers in the vicinity moved to a safe place. The foreman and a cha
hand donned canister respirators and shut down the valve, thereby stopping ;
the escape of gas. The process worker, who was more affected than his :
workmates, reported to the ambulance room suffering from cough, a choking

.
¢ ISR A e e

St

sensation, weakness and dizziness ; he was treated with oxygen, rest, coffes
and a cough mixture, and was away from work for five days: Following this
*;laﬁdmudmﬁomwaemdemthepipdineandpadlochmﬁudw
VES. .
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s worker aged 34,
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Another case was & wmta..gedw.whomaﬁmdwmn. ':
ing phosphorus oride from a thirt on lead drum. A to :
his account, the sy hmwashultybutnofaultwuionndonlgmm A

1 i al
30 to be due to mishandling or to overflow w! he had tried to was . In
! this case, training had evidently been unsatisfactory and he was doing the
job for the first time without supervision.

! A maintenance fitter, aged 48, at a chemical works, inhaled a small
L amount of phorus ox fumewhichm&edfmmambyphm.

: and suff from smarting eyes, dyspnoea, pain in the i
! sputum, but did not lose time. Mday:hw.wbmrning
i vessel which had been drained and left to stand Y,

oy . left to his discretion whether it should be used. After inhaling some fume he
3 1 put on the respirator and finished the job, later reporting to the ambulance

room suffering from similar symptoms, which gradually became worse and
caused absence from work for one month.

Phosphorus Pentoxide

Two workmen, in a chemical factory where phosphorus was manufactured,
were gassed, on separate occasions, by phorus pentoxide fumes. Project-
{ ing about 3 ft. above the top of a vessel in which condensed phosphorus was |
collected was a sight-tube used for estimating the level in the vessel, the phos- 7
phorus beinqaoomed by water, which filled the remainder of the tube. For {
some unexplained reason, although the collecting vesscl was only half-full §
at the time. about a cupful of phosphorus escaped from this tube on to the :
surrounding metalwork and then fumed. Several men ing on the floor | *!
above were exposed to the fumes, and as they made their way down they
shouted to a fitter, aged 54, as they passed his floor. They that he had
not followed them and he was scen to be in a dazed condition by a man
who went to the source of the fume to put out the fire. His own account
that, after staying where he was for about five minutes until the
he made his way to the first aid post where he collapsed. His next recollec-
tion was waking up in hospital while being treated with oxygen ; his main
symptom was dyspnoea which persisted for three days.

The other case at this factory was a rigger, aged 49, who, with four other
men, was removing a centrifugal pump from a tank which received water
used to condense phosphorus vapour. Small particles of phosphorus, which
had not separated out and which were sticking to parts of the pump while
submerged, took fire when exposed to air. The Ecmm:ide fumes
thus generated were sufficient to cause him headaches, cough and dizziness,
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siiad 2 r which he was treated with oxygen in hospital but was discharged the a _
.ou:mm. ! 2meday.1‘hilmhadpnyioml¥nbmpﬁworkfornlangpmoddue Ml
'i:-"l“ have g to de ion, although otherwise strong and fit. The other four men were Al '1IE
Wy, both | not affected. il
P I Metal Fume Fever it g H |
Among the cases reported was a burner, aged 27, who had been employ: i 1 |8
! for sev:rsal months in a scrap-yard, cutting galvanized tanks with an oxy- i |8 18
' propane torch in the open. two days he had been cutting more than !
the usual number of these tanks, together with other 1 vanized metals, )
srted, the ’ when he reported to his doctor, suffering from difficulty in breathing followed b |8
:mw!?:; by shivering, alternate hot and cold feelings and vomiting. il
s SV so of interest, the employees at a metal-spraying factory, despite an ]
fing }?a Y- ela%lonte if not very efficient system of local exhap::t ventilation at the pistol H I3
,,.%p 0:' : spraying booths, complained, when spraying zinc, of nausea, gastritis and 1Y
.. g symptoms suggestive of metal fume fever. It was found that at another factory {3
:&’mousm"“' s where the conditions were comparable, shot-blast helmets were always used ¥
away. In ’ in addition to local exhaust ventilation. As a result of favourable reports of iE
ioin y the | this Eremntion. two i helmets, with an air supply ta from i
:' § the high-pressure supply to the sprayiog s, were obta . These B 8
T helmets, weighing less than 2 ounces, made of a thin gauge brown PVC with '3
‘a small a clear PVC or plastic face-piece sewn in, could be inside the overalls, g
2y plant, | and were found to be morv comfortable to wear than a conventional shot- 14
ugh with blast helmet. They were very well received by the employees, who had no il 3
age on a symptoms while using them. Precautions such as this are wmcml with I!:e!als g4
inhaled such as lead, cadmium and tin, but it may be worth while adopting them 14
fll!ilwl:: s also for the less toxic metals such as zinc and aluminium. i
ume d
ilbulanc; 1" Aliphatic Hydrocarbons i’- '
Jse an e A pipe-fitter, aged 26, was gassed by aliphatic hydrocarbon fumes in a pit i
zon.pt':;'lona‘ 6 ft. deep in an oil refinery while he and another man 1
were inserting a blank in a pipeline which had been shut off. Both men were it
wearing breathing apparatus supplied with air from a mlig;fump. a Ywmee
actured, being used to supply the two sets of apparatus from a single pump. While
Project- working in the pit, the pipe-fitter, who was n}pprebens:ve and difficult to
| Jrus was reassure, was seen to remove his mask. The safety atteadant, who, with the
he phos- foreman, was watching from ground level, replaced the mask and assured
- be. For him that it was working ly. When the joint was opened, some liquid
half-full escaped owing to residual pressure, and the pipe-fitter endeavoured to come
n to the away, but was persuaded to return. Later, when he again attempted to leave
he floor the pit, his airline caught on the bottom of the handrail and impeded his exit.
wn they Thisuuaedhimtopmicmdhetoogoﬂhhmsk.m!mnmdtbe
* he had { safety attendant, running to his assistance, pulled him to safety as he
, & Wab collapsed. His workmate continued to work in the pit without any trouble.
wunt was After being given artificial res; and an injection of coramine, the£pe-
cleared, fitter was removed to hospital where he recovered. The apparatus which he
recollec- had been wearing was subsequently found to be in good order, but it was
%is main unwise to compel him to work under circumstances of which he was obviously
afraid.
:rwm Methyl Isobutyl Ketone Fumes :
s, which A process worker, aged 62, in a paint factory was severely gassed by fumes . 1
ip while : of methyl isobutyl ketone which he was using to clean out a paint-mixing .
¢ fumes tank 5 inheiglnandﬁh.sm.mdmmeter.ﬂehadcntuedtheunk. |
izziness, | taking with him an open five-gallon container of solvent, a mop, and a 11
e 181 i
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respirator which he stated he was wearing. He was found lying unconscious
in the tank with his respirator lying nearby free from ﬁun. there
was paint on the spectacles he was wearing, indicating that he had not worn
his respirator. After artificial respiration had been applied, he was taken to
hospital, sufiering from extensive second degree burns of his back, down to
the upper third of his thigh, left shoulder and arm, and left and right sides
of the thoracic wall. Subsequent examination of the canister respirator
revealed that it had been manufactured more than ten years previously and
that it had not been renewed or c¢xamined in the meantime. An airline
respirator which was available for use was also found to be poorly maintained.

Carbon Tetrachloride

A worker, aged 44, was employed on a process in which carbon
Mncﬁ:ridewuuwdandforwhich.l:lsthmwmeu:peolmm.a
canister type of respirator was ided. After comli;lammg the smell, he
used his respirator, but some later felt ill with throbbing headache,
vo.niting momentary loss of consciousness. When he returned to work
three days later, he again complained of nausea and was off work for a !
further seven days, typically with persistence of nausea and anorexia. 4

-
R

g — e ——— s

Acetylene '
The four cases of gassing by lene all occurred during the cutting of
g metal by means of an oxyacetylene flame. In one case a junction in the pipe H
caught on an obstruction, and was pulled apart. Inhalation of the escaping _
g:‘aused a fitter, aged 38, to collapse, semi-conscious, choking and vomiting.
erred symptoms of shortness of breath, with constriction of the chest,

caused eleven days’ absence from work.

Chlormethyl Ether

A chemical processman, aged 26, complained of tightness of and pain in
his chest, with giddiness and vomiting, which he ascribed to fumes of
chlormethyl ether, of which small quantities were escaping from a leakin
pumgcin a modern type semi-open chemical plant. This substance, whi 1 ,
was being used in the manufacture of ion-exchange resins, is a very reactive : |
and irritant compound which readily breaks down into hydrochloric acid,
formaldehyde and ethyl alcohol. chlormethyl ether itself, or for-
maldehyde, might have been responsible for the symptoms in this case,
although other men working in the vicinity were not affected.

Ly e

Unknown Causation

During the installation of a new pot concentrator, 8 ft. in diameter and
7 ft. high, built into the brickwork of an oil-fired furnace, with the top of | i
the pot level with the top of the brickwork, a fitter's mate, aged 24, entered "
the to place a wooden under the mixing paddle which was resting !
on the bottom. After he had done so, he was seen to collapse, and a fitter, :
aged 25, wearing a canister respirator, who attempted to rescue him, also
collapsed in the pot. Both men were eventually rescued by a works fireman |
wearing an airline respirator. There was an oval opening 4 ft. | and it
10 ft. wide across the centre and a manhole 20 in. in diameter towards one
side of the top of the pot. For three days during installation men had
frequently entered without trouble. The purpose of the plant was the con- :
centration of sulphuric acid. and a feed-pipe for acid, not present earlier, 1:

had been placed in position before the fitter’s mate entered the pot, no £
entry being anticipated. Although the acid feed was blinked off, some
dripping had occurred and there was some acid inside the pot when be
182
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LO“ entered. The would-be rescuer recovered consciousness rapidly but was off
there work for six days. The fitter’s mate was unconscious for seven hours and
worm ’ off work for two weeks, chiefly on account of an acid burn of the left cheek,
‘en to | sustained while lying at the bottom of the pot. Neither of the men had been
m 1o aware of any fumes, but some odourless gas must have been present, either
sides ' with @ toxic action of its own or to an extent such as to lead to dilution of
rator { oxygen below the level necessary for life. It scems possible that hg;lrogcn
5 and i may have been evolved by the action of the acid on the pot, but this
Isline presumably would have rapidly dispersed, being so much lighter than air.
E
n
z:t f CHAPTER 16
yhe |
. | Industrial Poisoning and Diseases
- -
el PARTICULARS of the cases of industrial poisoning or disease notifiable under
y : Section 66 of the Factories Act, 1937, or under Section 3 of the Lead Paint
_ ; (Protection Against Poisoning) Act, 1926, showing comparison with the
:g of | previous years, as given in Table 26.
Ppipe LEAD POISONING
ping Sixty-nine cases of lead poisoning were reforu:d. com with 49 during
‘ the previous year, no fatal case occurring, for the sixth year in succession.
The increase in notifications was mainly due to the larger number of cases
in the categories * other contact with molten lead " and “other industries ".
Pottery, and coach and car painting, were the only classified industries in
3 which no case occurred.

Smelting of Metals

The two cases reported were employed at different lead smelting works.
In both, inadequate personal hgficne may have contributed. One of them,
aged 42, who had been employed four ycars in all in a lead refinery, first as
a general labourer and latterly, under good conditions, specifically as a lead
smelter, was found at a medical examination to have a high punctate basophil
count, with anaemia, and was suspended from work as a smelter. A few
days later he developed abdominal colic and was admitted to hospital, where
gs p::;lct%t‘c b',a;Ophﬂ count was found to I:f 5,000 per million red t‘:clls dand

emoglobin 73 per cent ; large amounts coproporphyrin were found in
the urine. He was successfully treated with calcium versenate.

« Theotherwasaprmwmker.nged“.who.forlbommmksbdom
he was taken ill, had been charging a reverberatory furnace with old battery
plates. Following a severe attack of abdominal pain with constipation, he
was admitted to hospital, where he was found to have slight anaemia with
marked punctate basophilia.

Plumbing and Soldering

One of the two cases included in this group had been em for twenty-
five years as a lead burner and fitter in ancillary in a coke and
by-product works. He occasionall used a respirator while burning and
welding the metal. After suffering from attacks of sickness and constipation,
he complained of weight in his arms, tightness of the chest and of continually
feeling tired. Examination of the urine showed 255 micrograms of lead in

= a 24-hour specimen. -
1

i
it
i=
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-
Indastrial Diseases
Reported Cases
Disease and Industries
1910 | 1920 | 1930 1950 1953 [ 1954 | 1955
f |
Lead poisoning ... ... [ 505" | 289% 57 | &4 52 14 | & if‘
1. ting metals ... | 34* | 459 3 14 1 2 2
2.Humbm; and sol-
ks o ¥ 2|3 EAER
o 4
4. Printing K50 9 — —_ —_— - 1 {
5. Other oomau with 3
molten ” | 1» 2 9 16 4 18
6. White lnd red lead p
works 44 | 28 4 3 1 7 2 A
7. Pottery ... 78M | 259 1 - —_ = |- *
8. Vitreous enamelling | 17 2 2 4 1 - i 33
9. Electric accumulator i3
o i o 7 & 8 11 18 11 i
10. Paint and ecolour ; ]
works ... i 9 2 7 5 3 3 6 | J
11.Coach and car |l ’ 3
inting ... -_— 1 _— —_ — -— 3
12. Sh?:ll:nu'iﬁl‘ns we | 21 9 1 1 — —_ — 1 i
13, Paint used in other Z)
industries we | 310 { 100 — 2 - 1 - 3 %
14, Other industries .., | 67 | 27" 5 4 2 9 5 16 |
15, Painting of build- :
S S 2 4 2 1 | - 2 9
Phosphorus poisoning ... | — —- — — — - .- 2 1
Mercurial poisoning ... | 10° 5 3 3 ] — ] 2 iy
Arsenical poisoning 7 3 —_ » 1 4 - | -
Manganese poisoning ... | — _— — - | - 1 —_ |
Carbon I:uulphlde pouon- : |
. . 1 R, (R 1 * |
Auniline poisonin; - - 6 5 12 15 1 9 |
Chronic benzene poison-
I B 2| - o b4 1t
Toxic jaundice - 6 - 1 — — - -
Toxic anaemia ... e | — — - 1 3 2 - 4
lirillnus il e 46 3 7 8 ® iz
we | S1° | 48u 36 200 |29 ] 180 |15 ¢+ @
1. Wool .. 2 | 25 4 3 sl 9]s §,
2. Horsehair ... 6 5t — - 1 -_— - i
3. Hides and skins ... | 14 | 17* 26 8 11 5 S i
4, Other industries ... » 1 6 9 8 4$ |
Epitheliomatous ulceration | — 45 195 15T |256% | 173 | 2110 ¢ %
l.Pichand Tar ...| — | 42¢ 167 126' | 196™ | 143* ,|163* : T
2. Mineral Qils 3 -— 3 28 31" | 60" | 30° | 48 | »
Chrome ulceration — |126 143 217|164 1220 261 i
5 Mlnufanuu of bi- i &)
— i 36 87 | 65 |103 |104 ]
2. ng md ﬁrd:hing - |8 — - 1 1 |- 3
3. Chrome tanning — 4 — 4 3 - — 2 #
4. Chromium plating - - 100 98 88 9 ji 7*
5. Other i | — 2 7 28 7 17 5 3
g 1
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The other man, aged 40, was employed as an oxyacetylene burner in
! demolition work — often a serious risk where n:{v lead material is present.
’ His attack of lead poisoning followed a period of about one month, during
which he was burning out lead jointing in pipes connecting scrubbers 1o
in a gas works. On admission to hospital he gave a history of
abdominal pain, weakness of the knees, and obstinate constipation for eleven
days. On examination, he was found to have a doubtful blue line on the
gums, pallor and a slight weakness (bilateral) of the quadriceps muscles.
Blood examination showed red blood cells 3,540,000 per cu.mm., haemo-
globin 66 per cent, punctate basophils 5,000 per million red blood cells,
anisocytosis and poikilocytosis.

Shipbreaking
The four cases reﬁgncd were all burners in shipbreaking yards, where they
were employed in the open. One, aged 29, was a severe case ; he had been
employed for only fifteen months, but for a few weeks of this period he had
' becnexpowdtoanincrusedhnmdwhilebmkin up a ship which had
a not onl aheavyooaﬁngofleadpaintonthephm ut also a thick deposit
of read lead putty between the shell plates and the teak sheathing of the
! ship. He developed scvere abdominal pain, for which he was admitted to
hospital, where the blood findings and high lead urinary excretion were
' diagnostic.
nlnessinmother.agedzs.employedulbmafortwoandahnlfyuu
in an open yard, where preventive measures were well applied, began with
nausea and mild colicky abdominal pains. When he became worse, com:
rhinin of general malaise, weakness, nausca, anorexia, pains in arms
egs, absolute constipation and severe abdominal colic, he was admitted to
hospital. Here, blood examination showed hacmoglobin 98 per cent, and
punctate basophilia of 14,000 per million red blood cells.

¢ Printing
No case had been notified in the printing industry for cleven years except
for the death of a compositor, recorded in 1946 and ascribed at the inquest
to chronic arteriosclerosis due to lead. The deceased was aged 77, had Lecn
employed for twenty-five years, and had virtually ceased work in 1932. In

b
o
“w

s reTere Wl == A = H'”“-'-l“'““"’l'

B 1955, a typesetter, aged 22, employed eight years (less two years m the
TR Forcu)withahistoryofpmviousmncks.mnotiﬁeduamoflud
] }:oisoﬁing. He had worked in a small, badly ventilated room in which were
' ' our monotype casting machines. The type metal consisted of 79 cent

lead, 15 per cent antimony and 6 per cent tin. Reliance had been on

heat from the notstoukethe!umeuptomexmctionfanintheroof.but
investigation showed that, after rising about 10 ft., the fume fell back into
> ﬂummtypudlumrdafedwhupimbyhisdmbgmmof
AR o recurring episodes of abdominal pain, anorexia, constipation, giddiness and
headache. On clinical examination, he was found to be pale and anaemic,
' with tachycardia, but not otherwise abnormal. Examination of the blood
revealed moderate anaemia, with a haemoglobin level which varied between
75 and 84 per cent, colour index of 1:0, a slightly raised reticulocyte count
and punctate basophilia. His urine contained an e€xcess of rrhyrins.
Euminaﬁonsixweeksla.tushowedthatbehadrewvcredwm etely.
Other Contact with Molten Lead
Eighteen cases were reported from eight factories during the year.
Five cases were employed, by a firm of chemical engineers, on homogeneous

Jead welding of the interior of large steel vessels, no provision havirg been
made for the removal of fumes. The men were wearing, as protection from
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the fume, improvised masks consisting of a pad of surgical gauze, Followin ® dit
a severe case of lead poisoning in 1949, a plenum system, but not loml:zq% t o of
extraction of fume, had been introduced, which gave only good gemeral |
ventilation. Delay in notification led o delay in investigation and in the |
intensification of preventive measures. The first case suffered from abdominal 1

gFe

colic in February, but was not notified by his doctor as a case of lead
poisoning until Junc. The second case was admitted to hospital in May with
symptoms suggestive of an acute abdomen, but the house surgeon suspected

lead poisoning, which was later confirmed and notified. Both these cases

had anaemia and a raised urinary lead excretion. The third case went sick |
in May and was notificd by his doctor about two months afterwards. He !
suffered from abdominal colic and increased lead excretion, but his blood
picture at the time of investigation was within normal limits. The two
remaining cases were notified by the occupier, following a visii by a Medical
Inspector. One had a blue line on his gums, a haemoglobin level of 70 per
cent, punctate basophilia, a lead excretion of 0:3 mgm. in a 24-hour specimen |
and a recent history of a two weeks’ illness diagnosed as * gastritis " ; the | !
other had a blue line, slight paresis of the left wrist and intrinsic hand { o
muscles, a haemoglobin level of 80 per cent, raised punctate count and hi i
urinary lead excretion. This man had no subjective symptoms. Tests in the
factory for atmospheric lead level showed this to be about ten times the ' ar
normally accepted threshold of 150 micrograms per cubic metre. The pleoum | ' a
system of ventilation was changed to an extraction system with flexible hoses | - re
bringing the points of extraction close to the working area of the burners. | 5]

Four cases, two classed as of slight and two of moderate severity, were |
reported from a scrap metal refincry, where other cases have occurred in |
recent years. These men suffered from abdominal pain and, among other
signs or symptoms, vomiting, weakness and low haemoglobin levels ; blood |
lead ranged up to over three times the normal amount and punctate basophils
up to 14,600 per million red cells. Two of the men were working at
reverberatory furnaces which were being replaced by rotary furnaces but
which, owing to a breakdown, were used again, causing large quantities of
fume to enter the air of the workshop. The other two men were lead refiners
exposed to fumes arising from molten lead. In an effort to improve the con-
ditions at this works, extensive alterations, including a new fume-extraction
system, dust-settling chamber, and filtration house, have been carried out.

Two cases occurred in a wire mattress faclmar where, during heat tr-at-
ment, steel wires were quenched in a lead bath 12 ft. long, containing molten
lead to a depth of about 18 in. The wires emerged through a layer of sand,
which wi the lead from them, but some of the sand, mixed with lead.
fell on the floor and formed a heap, which was shovelled back twice daily
on to the bath surface. It was suggested that the exhaust hood covering the . l

SEEESS5S8EY

-

e At O a6 '

bath should be extended to cover the collection of the sand, the sand being :
put in closed containers. The first case notified was a labourer, aged 30, ;
employed four months, who suffered from constipation, slight anaemia, pain

in upper abdomen, cough and pain in chest, and vomiting of mucus in the 3
morning ; blood examination showed a punctate basophil count of 3,000 per !
million red cells. The other case, a wireman, aged 39, employed seven months
intermittently, was admitted to hospital on three occasions, in the first :
instance for observation: on the second admission nothing abnormal was .
found during a laparotomy ; the third admission was required because of a
perforated duodenal ulcer, and it was following this operation that the further
diagnosis of lead poisoninz was made; during this period the punctate
basophil count reached 12,000 per million red cells, and on de-leading, his
urinary excretion of lead increased nearly twelve-fold. The working con-
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been dealt with.

million to nil in the space of twelve days.

(132 micrograms per 100 ml.).
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: in the arms and legs ; this was fol
! and colicky abdominal pain: he was

L ——

White and Red Lead Works

'I‘heothcreasemnredlad

Conditions at the factory were good.

Vitreous Enamelling

3 187

factors in the causation
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of the atmosphere
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’- lead-contaminated sand, are the only likely factors ; both of

loyed for nine months,
bers during demoli-
in a lead pot with
he was so engaged
doctor in the night. In addition
scle wasting, notably of

A man, aged 50, a doubtful case, had been emp
partly in stripping lead sheeting from sulphuric
tion, and subsequently for one week in meltin
canopy and outside flue ; he did no burning.
that he became ill, having to send for his
to vomiting, he had abdominal colic with some mu
the thighs. Blood examination showed red blood cells 4,600,000 per cu. mm.,
haemoglobin 91 cent, while the stip

t was while

led cell count fell from 4,000 per g |}
The estimation of lead in the blood IS

was obscured by the smallness of the sample but its value was in excess Al

for thirteen months at a firm

A | - A furnace man, aged 30, employed
Ited his doctor because of cramp

IS manufacturing lead and lead alloas. consu

; ! admitted for investigation. A high proportion
: red blood cells was found and the urinary ex
specimen of 1,300 c.c. was calculated to be 0-15 mgm. per litre.

! Two cases were reported ; one, aged 38, employed for six years and nine - MAE
! months in the manufacture of white lead, was referred by his doctor to Ik

" hospital, as an outpatient, because of wrist drop ﬁ: |4
extensor digitalis longus and in i muscles ; a blood examination at thi

time showed an anaemia with 3,950,000 red

haemoglobin 70 per cent and 2,000 stipp

was admitted to ital nine days later w

026 parts per million. Shortly before his d

examination showed 4,360,000 red blood cells per cu

83 per cent and no punctate basophils, while

dropped to 003 parts per million. Throughou

! symptoms. At the factory, where there were ex

facilities, measures were taken for the better

additional safeguard, for the provision and use

due to paresis of the ri

blood cells per cu.mm., i |
blood cells per million. He |
hen his urinary lead excretion was
ischarge, after 54 days in hos ital, {
.mm., haemoglobin !
lead excretion had
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cellent washing and bathing i
rol of lead dust and, as an |
of suitable respirators. |
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off sick o i

examination of K
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the urinary

i employed for about twelve months without previous lead ex
poisoning was suspected by his own doctor when he had
previously and later support to this diagnogse was given by

the blood which showed anaemia and presence of

ecorator for some eight years.
taining lead, which had been
this, he placed the
wool against

The one reported case, aged 33, was a glass d
He had been “ woolling-off ™ excess enamel con
sprayed on to glass lamp-shades and other articles. To do
articles on a revolving turntable and held a
them. The process was carried out in a cabinet with ineffective exhaust
ventilation and it was necessary for him to work with his face closely over
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the job. The lead content (calculated as Pb0) of the enamels varied
49-72 per cent, but this was in a combined form as a boro-silicate of
The signs and symptoms in this case were headache, depression, abd
colic, consti , anaemia and a punctate basophil count of
million red blood cells. The excretion of lead in the urine was
be 400 micrograms in 24 hours. He was successfully treated in hospital,
were two fellow-workers who showed signs of lead absorption.

Electric Accumulator Works

Eleven cases were reported (compared with 18 in 1954), three of them in an
accumuidator works from which cases had K:\nous! been reported. At the
beginning of the year, after several breaches of the Electric Accumulator
Regulations had been rwomd the firm, considerable cfforts were made
to effect improvements in ust ventilation and to comply with the
Regulations, but production continued at high pressure in restnau{ i
Peniodic blood examinations of all workers exposed to lead were mtuted
and enabled relatively early cases to be identified. Negotiations for more
commodious premises were in progress. .

At a small accumulator factory with only four men, a man, aged 27, was
employed for 15} months for long hours, mainly on lead burning. Localised
m o pros g -o':i’m:wh ey m;i':gmddepmm nd

i is i ich was based on a hi ion and
mam.tomeawmmummdmm. ;

A battery assembler, aged 23, had for a year been assem smal! pasted
plates and separators into steel box-jigs on a orated metal table over a
water trough, but without exhaust ventilation ; he suffered from periodic and
increasingly severe attacks of colicky abdominal pain with vomiting, for
which he was finally admitted to hospital. He was found to have a punctate
basophil count of 19,000 per million red blood cells and was successfully
treated with intravenous calcium versenate.

A young man of 18 {um was notified by a firm manufacturing electric
accumulators as having lead poisoning, being designated as a “shop boy ™.
Complaining of colic, vomiting and constipation, he consulted his doctor, who
referred him to hospital. Previously such attacks had yielded to bed rest.
The urinary lead was of the order of 46 microgrammes per 100 ml. Blood
examination showed no punctate basophil red blood cells.

Paint and Colour Works
lhcsixumrcportedwmthmeeolwr;ﬁrﬂminapaimhdog
ea46

3ol

5

where about a dozen men were employed ; the poisoning was due in
case to exposure to lead chromate dust. In the rst case, a man, aged 46,
employed for seven years in the manufacture of lead chromate (including dry
grinding), the main clinical findings were weakness of the extensor muscles
of both wrists and paresis of the small muscles of the left hand. After return
from an absence attributed to influenza, he was, at a routine medical examina-
tion, suspended from employment. The blood count was normal but punctate
ilta were present. Another man affected, aged 35, had been employed
for only seven weeks, without known previous exposure to lead, when he
complained of loss of appetite and colicky abdominal pain. In hospital, he
was found to have a haemoglobin level of 66 per cent, with a high punctate
coum(30.000permﬂlionredbloodceﬂs)mdinmsedunnarylead
excretion. The third man, aged 32, who developed abdominal colic and
vomiting after six months” employment, without known previous exposure to
lead, was found to have a red cell count of 3,900,000 per cu.mm., a haemo-
globin level of 71 per cent and punctate basophilia of 30,000 (which fell in
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about three weeks to 5,000) per million red blood cells. This man was
treated, as an outpatient, with calcium versenate. In this factory, lead
chromate was made IK the precipitation process, and grinding of colour was
extremely dusty. Of the three chromes manufactured, the orange and lemon
chromes yielded more than 5 per cent soluble lead, by the standard test. It
is proposed to modernize the grinding process to give better dust control and
to improve washing facilities and other amenities.

A worker, aged 37, emploz.ed in the manufacture of colours, some
with lead compounds, had two attacks of lead poisoning during the course of
the year. After being employed for ten weeks, he suffered from abdominal
pain and colic and was found to have punctate basophilia of 14,000 per
million red blood cells. After two months' sick absence, he resumed work on
grinding compounds which did not contain lead, but when a month later the
blood examination was normal, he resumed contact with lead, working over-
time. Two months later, he again had vague abdominal pains and punctate
basophilia of 10,000 per million red blood cells. Among the compounds
manufactured were lead acetate, borate, stearate and silicate, Difficulties had
been experienced at this factory with the exhaust ventilation for the control
of dust in the later stages of manufacture inthf'msom'bility of delivering the
compounds to the main customer in paste of in powder form, as an
additional safeguard, was being explored.

Shipbuilding

An unusual lead poisoning case was a paint-pot burner, aged 51, who had
been so employed exclusively for cight years in a shipyard. His
job was to collect empty half-gallon paint pots, perhaps 20-30 daily, from
the large number of painters em_plcryec:lr,»a to make a heap of these in a remote
part of the yard, to set them alight and subsequently, with a wire brush, to
scour the inside of the pots to remove the charred paint residues. Red fead
and paint containing white lead as a base were in use, and it was clear that
a good deal of fume was evolved during the burning of the paint, but
the greater lead hazard arose from pot-scouring. He was admitted to
hospital with abdominal colic, constipation, muscular weakness, pronounced
blue line on his gums and loss of appetite, the diagnosis of lead poisoning
being confirmed by biochemical means. After treatment by intravenous
injections of calcium versenate, he made a good recovery. Pending the
devising of an alternative to this method of cleaning out the paint pots, which
is commonly used in shipyards in the area, it was arranged that better use
would be made of the respirator provided for the work.

Paint Used in Other Industries

Two of the three cases included in thilgronpwmgmmgferqu.aboy
and a girl both aged 16, employed as sprayers in different factories. The
boy had been spraying priming paint containing 20 per cent of lead on to
window frames, in a booth provided with exhaust ventilation which was not
fully efficient. After doing this work (which is subject to special statutory
provisions) for six weeks, he suffered from colicky pains and tenderness of
the abdomen without constipation ; on admission to hospital, blood examina-
tion showed haemoglobin 54 per cent, marked hypochromia and anisocytosis,
moderate poikilocytosis and polychromasia, with a severe degree of basophilic
stippling. Men, instead of youninpmom. are now emplmd on this work ;
periodical medical examinaiions have been instituted and conditions have
been improved.

After being employed for about one year in a factory in cleaning off excess
paint from glass bowls, a girl, then aged 16, started spraying the bowls with
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fitted with mechanical exhaust ventilation.

A certain amount of spray escaped from the booth and respirators Wers

vided. Seven weeks after starting this work, she was admitted to hospitel
the symptoms subsiding

with severe abdominal pain, weakness and vomi!.inf.

after three days’ rest and medical treatment. Blood examination §
haemoglobin 60 per cent and punctate basophilia of 45,000 per million red
blood cells. A week later a 24-hour specimen of urine (800 ml) contained
002 mgm. lead. Special precautions and medi i i
bgtlaw where women and young persons are employed inp
the use of “lead compounds " These precautions were
case. The factory has since closed down.

A man, aged 40, had for twenty years been apﬁlcying a lead paint rdme.t
The washing and other facilities in the factory

a colour containing lead, in a booth

rocesses
not taken in this

by brush to window frames.
were good. He was admitted to hospital suffering from right wrist drop
the urinary excretion of lead some few weeks later was 022 mgm. per litre
over 24 hours. Haemoglobin was cent and there was hy hromic
anaemia with punctate basophilia. He gave 2 history of several sic absences
from work, of inability for about a year to straighten the fingers of his right
hand, and of colicky abdominal pain and indigestion. After his discharge
in the factory in a lead-free department.

from hospital, he returned to wor

Other Industries
Sixteen cases Were reported from other industries, compared with five cases
in 1954, Four of these were i of motor car bedies
in a factory where i h standard of medical
officers 18 maintained at this

supervision b full-time industrial medical
blood examinations of all employees exposed to a
are

factory, including regular
Ka:md. In order to minimize the exposure to lead, experiments
i fitted to the discing wheels, the
exhaust ventilation,

discing for three 0
frorn his

irator. He had an attack of intestinal colic

being made with specia
wearing of pressurized helmets and the
of discing areas. One of the
four months, had been using
overalls, having taken off his res:
and was admitted to hospital, W

obin level of 85 per cent, 8 punctate basophil count of 8,

ood cells, marked polychromasia and considerable increase in urinary

output of lead.
ed from a factory making lead compounds ; one of

Three cascs were report
these was a potman, aged 25, and the other two were packers of lead com-
mnds. The Ipotman was employed for ten at a furnace into whi
was fed, lead oxide dust being drawn off into an overhead cyclone. One
day, in attempting to clear a bloc{age in the cyclone, the potman, pot wear-
ing a respirator, got a blow-back of lead oxide into h
Some three weeks later he complained of pains in the \
vomiting, constipation and weakness of the legs. Th
poisoning was confirmed in hospital-
A worker, aged 37, with some previous
weeks on production of a metal powder containing 30 per cent Jead, reported
owing 1o SEVere abdominal pain. qusequm!ly. h
ith classical symgﬁoms, and confirmatory
blood examination. In order to remove

lead exposure, employed for ten

in which the lead-containi
line respirator was provided.
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' entered the chamber wearing a less effective respimtor:' it was after this
; cleaning work that he was ill.

A metal sorter, aged 28, was engaged in a scrap-metal merchant’s yard for
about a year in burning, in a small works boiler, large amounts of crépe pa
contaminated with lead oxide. The ﬁgcr was collected in sacks from a firm
making electric accumulators and been used to interleave the pasted
plates during drying. About 8 to 10 cwt. of the ash was recovered cach week
and shovelled into open drums for despatch to a firm of lead smelters. The
sorter suffered from colic and increasing constipation ; while in hospital he
Z was found to have a very well-marked blue line on the moderate
; anacmia and punctate basophilia. On a iating the risk of lead poisoning,
the firm discontinued the practice of ing this paper, the paper being
transported direct to the lead smelters in sealed containers.

Painting of Buildings
Two painters, employed by a firm of contractors, suffered from lead poison-
' - ing after burning off red lead paint from a heavily painted steel roof structure
Fig during a period of three or four months. After burning, the paint was scraped
n or brushed off. Compressed air-line breathing apparatus was not available
- for all exposed to lead fume. One of the burners suffered from abdominal
in, vomiting, constipation and muscular weakness, as well as punctate
philia, while the other had similar symptoms with, in addition, a urinary
lead excretion considcra!;l! in excess of normal. It was recommended that
all burners should be medically examined at weekly intervals but the work
was completed without further incident shortly after these cases had occurred.

PHospHORUS POISONING

Two cases of phosphorus poisoning, the first since 1944, were reported from
¢ a factory manufacturing phorus in electric furnaces from ghosphatic
' rock. The men workin& on the plant are liable to be exposed to from
the furnace and when the slag was run off, perhaps once a day, as well as at
various points in the subsequent handling of pg;sphorus and phosphorus-
containing slurry.

These cases were reported after discussions with the firm and a careful
examination by an Inspector of records of periodical examinations by a dental
surgeon at the factory, following the death from natural causes in 1954 of
a pensioned worker who had had necrosis of the lower jaw in 1943. For
over twenty years the works dental surgeon has examined W to
employment, and thereafter at regular intervals. All men ng any
evidence of necrosis of the jaw were removed from further exposure to
phosphorusmdnotn!lowedtosobackontothe t. Both of the

) reported were edentulous ; one, aged 54, employed for several years, had
some exposure of the upper jaw bone, while the other, aged 45, empl
for fifteen years, had had a small uestrum of bone removed from the right
lower jaw, following ulceration. Notification of a case of phosphorus poison-
ing should be made as soon as any effect of phosphorus or of its compounds
is detected. Phosphorus burns of the skin are not regarded as phosphorus

poisoning.
MercURY POISONING

One of the two cases of mercury poisoning reported was a labourer, aged
66. who had for the past five years spent half his working time filling small
containers with mercury. For the previous thirteen years he had been
employed in handling salts of mercury, some of which may have been organic.
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The other case was a process worker, aged 26, who had been employed for
about two years in the manufacture of muscellaneous mercurial products and
in : _mmnicchury,mWalwmunmuﬂupe.a;mm

taking tone

before. He became irritable over trivial matters, short-tempered with his
wife and family, depressed, lost interest in his home and even contemplated
0 Homiat, hoe 15 M epiupty. s was ety mectiastily pstabie lis
to ital. Due to his epilepsy, he was i ionally unsta
these symptoms appeared to worsen while he was working with mercurial
ns. ‘l“heﬁpital physician found that for some considerable time
been excreting more than 500 of mercury in his urine and
had also appreciable amounts in the pinal fluid. In view of this
finding, together with certain emotional changes, tremor and some degree of
stomatitis, the physician felt justified in diagnosing mercurial poisoning. This
diagnosis was supported by his very considerable improvement after treat-
ment instituted with a view to depleting him of mercury.

CArpON BiSULPHIDE POISONING ;
One slight case of caibon bisulphide poisoning in a process worker, aged °
54, employed by a firm of manufacturing chemists, was notified. The process ’
was the man ure of a veterinary medicine involving the use of carbon
bisulphide. The carbon bisulphide was run into an open reaction vessel with
other materials and the product run off into a filter from which it was finally =
removed by hand i:‘plemmu into a barrow, for transference to the main i :
factory for drying and packing. :
A mask with a tube to the fresh air was provided, but on this occasion |
was only used when emptying the filter, not while charging it or during the ’
:
»
:
1

ey *

-y

IV o v

reaction. During transference of the filtered material, a dust respirator was
worn. As the was unpleasant it was carried out on a rota system,
each man erring the filtered material for two hours and for the remainder
of the shift attending to the reaction vessel. The same evening one of the men
had a headache, felt dizzy and later started vomiting, which continued all
night. The following day he felt better but very shaken. A full-time works
doctor carries out regular periodical medical examinations at this works.

ANILINE POISONING (“ ANILISM 7)

Nine cases were reported during the year, four of them from the same firm

-of chemical manufacturers. A worker, aged 40, suffered from severe

cyanosis, nausea and vertigo after running off para-toluidipe in liquid form
192
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One case due to dinitrotoluene was rather atypical. A worker,
aged 54, and a workmate had been wmyin;umﬂofD
crystallization trays into a tra i were bagged and
through a hydro-extractor and packed into casks. day was

hot and owing to pressure of work they worked longer hours than usual. He
did not work the following day, a Saturday, bu
beer at his club that he felt dizzy, nauseated and !
admitted to hospital he was founc to be cyanosed. His workmate felt sick
and had vomited at home on the might the work was done but had had no
further symptoms.

A maintenance fitter was heavily splashed with orthotoluidine whﬂr:.m
a new gland pac.ki:lsﬁemd went for a bath and change of clothing but
to work wearing same boots. He very soon became deeply cyanosed.
This is an illustration of the necessity of a complete change of clothing, as
well as a bath, in circumstances such as this.

;
1
2

CHRONIC BENZENE POISONING

Afamlmbdievedwbeddayedchmicbummming.mam.
aged 41, who had been a french polisher for twenty-six years, with a break
for war service during which he suffered from malaria. For the first nineteen
years of his employment he had occasionally used a paint stri containing
upwards of 60 per cent of benzol, but exposure to benzol ceased five

befmsymptmdgd;red.udnﬁngthhﬁmebehadnudabme—

su'iipu' containing y methylene chloride. He first complained of
haemorrhoids with fairly frequent bleeding, and then suffered from pains in
thehudandtﬁnaﬂmknm:nddizzinm especially in the morning.
About six months after the onset of these symptoms, iae and occasional
ecchymoses were noted. As treatment for the haemorrhoids by injection was
unsuccessful, it was decided to ligate them, but before this was done he was
found to be suffering from anaemia and leucopenia. At this time, blood
examination showed red blood cells 2,710,000 per ¢ mm.. haemoglobin 40 per
cent, with the cells showing some anisocytosis, reticulocytes 1 per cent, white
blood cells 2,000 per c.mm. and mtelen 70,000, the anaemia being described
as aplastic. After transfusions daily for twelve days, his haemoglobin had
risen to 52 per cent. Enlalment of the spleen was first noticed 3} months
before he died. A smear the sternal bone marrow showed extensive
hypoplasia. Blood transfusions were continued, together with injections of
cortisone, but the anaemia and ia remained. the blood platelets

numbering only 25,000 at one time. ite this treatment, his condition
steadily became worse and he died of pneumonia just under five months after
193
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Toxic ANAEMIA

pou:
possibility of substituting another solvent for benzene (as was done
to instal local exhaust ventilation at the spreading tables and ovens. Periodical
S oved Sioad axtembeations by + Biadial Tapecioe. DX s slgh rb,,a'
examinations by a ical Inspector. ight em .
on this work and examined cleven months previously by the Medical
ns , five showed a further fall in the red blood cell counts, whi
others not previously examined four showed some degree of anacm
early slight indications of absorption of a toxic chemical,
unequivocal cmure to benzene, were pursued. It was thought
amongst the solvents used might also have been a factor,
was sup in that there was a subsequent marked improvement i
ures of operatives who were removed from the work,
men who had used almost exclusively the aniline-containi i
tinued to show a low colour-index anaemia. Their hands and
heavily coated with adhesive. The firm is now fully alive to the
health involved in this work.
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ANTHRAX

number was the lowest reported in any year since 1946, when were 14
cases, including one fatality. Five cases were in contact with wool, five with
hides and skins, while the remaining five occurred in other industries.

. Wool
One of the cases in this group was a mechanic, aged 56, employed in the 1
preparing d tof aw spinnin;mill.mlrfn;mnl-timu.hcotten
worked a willeying machine while the operator was out of the department.
_ While shaving on a Satm'da{w:;:.oming he cut himself ; he later 1
2L | factory, dry sweeping and brushing. The following Monday he work
- usual, but during the night his chin was sore where he had cut himself,
felt shivery. The next day he left the factory at mid-moming to
doctor, and attended his doctor again in the evening, feeling
thinking he had influenza, his chin being sore and swollen at
the following day, Wednesday, he felt worse and his
home. The managing director telephoned to the
inform him of the nature of the patient’s work and of
anthrax. On admission to ital next momning, there w
194
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mtbcchinwithablackeachar.sumundinspustulu.
marked oedema. A provisional diagnosis of anthrax was made on the appear-
icillin was started
culture was negative,
bably owing to previous initial treatment by penicillin cream for two days.
here seemed to be little doubt that this infection arose at work, probably

ance of the lesion, and treatment by intramuscular
immediately. Bacteriological examination by smear an

from contact with East Indian wool.

} Another case in which bacteriological examination was
' (but positive for haemolytic staphylococci) although the lesion was a typical
. malignant pustule, was a woman, aged 47, employed as a doubler in a carpet
. yarn factory where a blend of East Indian woo fleece and British cowhair
was used. After treating what she mou;bt was a boil on the left forearm
with fomentations for five days, she visited her doctor who sent her to
th penicillin and streptomycin.

A wool blender, aged 48, reported to his doctor with a painful pimple in
the left submaxillary region. The doctor, diagnosing malignant pustule, sent
rmed bacteriologically. This
man kept a few cows on a smallholding but these, when examined b{w:
veterinary surgeon, were found to be healthy. His shaving brush, razor,
cloth and towel were also examined bacteriologically for bacillus anthracis
with negative results. The only item of unwashed material passing through
the blending department of the fa% at the relevant time was a piebald

uth Africa and this was thought to be the

hospital. Treatment in this casc was wi

him to hospital where this diagnosis was

hair (“caracal wool ") from So
source of his infection.

Hides and Skins

isolated.

-

ice in such circumstances. Among them was a

ey~

positive for anthrax bacilli, and treatment with
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tive for lnth_rax

Of the five cases in this group, two, which occurred in different parts of
the country, were infected by ‘material from the same cargo of hides and skins.

Two days after a winch driver, aged 44, in the docks had completed the
unloading of a consignment of dried salted hides and goat and sheep skins
from Nigeria, he reported to the medical centre with a small “insect bite ™
2t the upper end of his breastbone. Two days later, he was admitted to
hospital with a high temperature, severe headache, shivering and a very large
typical anthrax pustule at the upper end of the breastbone,
} was a very pronounced local reaction. He was treated first with penicillin,
: which was not satisfactory in this case, and then with au
' diagnosis was confirmed bacteriologically, a virulent strain of an

around which

When the case just described occurred, all consignees of the hides and
skins in this cargo were informed by the Factory Department, as is the
firm of leather manu-
workers and as

ptly sent to
ime shop charge-
rticular consign-

acturers. The manager of this firm immediately warned his
a result one man reported a spot on his arm and was
hospital by the Appointed Factory Doctor. This man was a
hand, aged 28, who had assisted in the unloading of the

ment of hides and skins from road lorries. A small pim

right forearm two days later and this developed into a characteristic malignant
pustule, but on his admission to hospital he was afebrile. A smear was
icillin intramuscularl
proved rapidly successful. The firm were advised to process the skins as
quickly as possible and this was done during the following week, the men

y
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: handling them having a dail ion of the skin. No further cases i
. y inspection

The other three cases in this group, all confirmed bacteriologically, were :
M) unnuywkmtbeleﬁombein;mﬂawdmlhcﬁm.eyebrwm{lm&. :
and the treatment consisting of anti-anthrax serum, serum with penicillin, |
and penicillin respectively. | 3

Other Industries

local hospital for the immediate examination of sus cases, in order that

nymmtmmgtbe ven without y. The four cases in
the first factory were who be:ncxﬂmdtodunwhilc i
’ or emptying sacks of bones, i em'ﬂync and sweeping up ed i
" bones. Dust extraction was ided in the dry bone warchouse, but, i
5 some dust arose while handling sacks from railway wagons in

e dam ust

sweeping floors. Two of the lesions occurred on the right side of the fore-
head, one on the left ear and one on the left side of the neck. Each case
was treated with illin with, in one case, aurcomycin in addition.

of

% The case at the other glue and gelatine factory was a chargehand, aged 42,

' wbommoﬁmeﬁmﬂmaboutmympeﬂedanﬂmxuumdalmyswok

‘L energetic steps to warn men working under him of this hazard. After having
been away from work for about twelve days, he visited the factory to collect

hispnyandcomhinedotaaﬁﬂnecktothetm.wboaduwdhimto

see his doctor. g‘wo days later he was admitted to hospital with a small

malignant pustule on the lobe of the left ear, extensive involvement of the

g left oervial glands and periglandular oedema. His temperature was 102:4°F.

and he was in a toxic condition. It would seem that this man must have

been infected from spores which he had been carrying on his clothing.

“4
--

-
o v

EPITHELIOMATOUS ULCERATION
Cases classified as eﬁ:vitln:lim:mm:s ulceration in Table 26 include fatal and

; ting

| . the Registrar General which are subsequently investigated by the Factory
Department as to the occupational history. Among the latter will be some

I . that have been notified during life ; these are included in the Table as deaths

- only, but the remainder are recorded as cases and deaths.

i In some instances, mainly those of persons suffering from pitch or tar

warts, the same worker was notified as a case on more than one occasion

during the year. Two men were so notified four times ; two, three times and

eleven men twice. Different sites were involved except in two instances, in

each of which a recurrence had occurred at the site of previous treatment.

196
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ses TABLE 27 !
- NATURE OF TREATMENT GIVEN FOR EPITHELIOMATOUS ULCERATION :
e Nature of Treatment :
in, Excision | X-Ray | " tion | Redium | 0., INotsated| Tou!
PITCH AND TAR
Gas manufacture . (] N 1 l 1 7 2
Tar distilintion 1 34 u - 12 1
Coke Omm e e 6 — -_— — — 4 0
ed ot z| 3|32t |z |2 |8
P ——pn 2 1= =1 i FEtlfsdls
a Other occupations .. ] —_ -_— 1 - 2 ®
1at [ 7” sl 26 s 1 5 211
in 4
ng Table 27 shows that the nature of the treatment given was recorded for
ed - three-quarters (158) of the cases notified and that nearly one half (72) of these
ite ) were treated by excision. The nature of the treatment depends on a number
m o of factors, including the stage the disease has reached and, to some extent,
e 4 the facilities available . In one tar distillation works, treatment was
L mainly by diathermy, while in ancther similar works in sinother part of the
country most of the cases of pitch warts, in an early stag, were treated by a
”, single irradiation by low-voltage X-rays.
ok g Early recognition of sus cases is of the greatest im and is
g 3 ¢ best achieved by careful medical supervision with periodical medical
btﬂ ; examinations.
0 4 .
an Pitch and Tar
4 Exposure to pitch and tar caused 163 cases, with five deaths. A pitch
e : loader, aged 53, who had been exposed to pitch dust while breaking up and
: shovelling pitch for five years, first noticed the condition on holiday, and on
- return to work was found at a routine medical examination to have several
warty growths, some of which had ulcerated, on the scrotum, with secondary
3} infection of the inguinal glands. This man is said to have used the excellent
y washing and shower-bath facilities provided but he wore his contaminated
nd 1 clothing continuously throughout his employment on different jobs, some of
Iso : | which did not involve contact with rit . Moreover, his clothing was said
‘by : | “never to be washed ”. This have been an important contributory
ory z: factor in producing so severe a condition in a comparatively short time. This
me ¢ man had not previously worked with pitch and, other than on the scrotum,
ths g. had no skin lesions.
‘ A radiotherapist, reporting on a naphthalene plant attendant, aged 57,
tar employed in a tar distillery for fourteen years said that, in addition to a
Son recurrence of a previously treated epithelioma on the dorsum of the right
nd ‘ hand, this man had had six skin carcinomata treated by X-ray therapy. Over
in : the past few months he had complained of numbness in hands and, at
hospital, some paraesthesia was detected for which a cause could not be
- suggested.
% 4 A carpenter, aged 44, developed a small pitch wart on the left side of his
iy neck after working for a long-term contractor at a gas works for nine years.
b He had worked for some time below a gan'g along which pitch wagons
i passed from time to time. The wart was excised six weeks after X-ray treat-
! ment, as it was increasing in size ; pathologically, it was confirmed to be a
_ squamous-celled carcinoma.
$: 197
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The five fatal cases attributed to pitch and tar were as follows:

Duration Age at i
Nature of occupation  in years  death Recorded cause of death
Gas works retort
house worker 31 74 Fungating carcinoma of
cervical glands, primary
in lower lip.
Gas works labourer 24 64 Carcinoma of neck and of
lower lip.
Gas works fireman 54 77 Carcinoma of pelvis and
' scrotum.

Tar stillman 55 87 Epilt:hcliomnousnlcetd
neck.

Coke oven worker 28 57 Cancer of scrotum with
' metastases in inguinal
glands.

P S (LT

Forty-cight cases, with 9 deaths, were notified, of which 40 cases, with 7
iti spinners and 8 cases, with 2 fatalities, were in other

ition to these notifications, information was received duri

, 2 cotton spinneu and 2 in other occupations, whic

had been re as cases previously. Table 26, therefore, records for

| mineral oil 48 cases and 13 deaths. '

: The scrotum was the site of the lesion in 29 of the 42 cotton workers and
1 in 4 out of 10 in other industries.

In the Annual Report for 1954 it was recorded (p. 188) that the site of a
lesion in a fatal case (a cotton spinner) had not been identified. Information
has now been received that this was a rodent ulcer on the right side of the
nose at the level of the inner canthus of the eye.

A man employed in a mule spinning department as a minder’s assistant
for five years had never availed himself of the voluntary periodical medical
examinations provided by his firm ; he retired at the age of 65, one month
before the statutory examinations were instituted. Shortly after retirement he
noticed a“(glplc"onthemm but it was eleven months before he con-
sulted his or;ahrgefungaﬁnggrawth.eontideredtobebeyondmt-
ment was found. In some organizations, retired workers who have been at
ﬁskmexamimdpuiodimﬂymdthhpncuccuhmhlymmmdable.

| Auusiumtmulespinnﬂ.lfedﬁ.withfoﬂy-twoym'empbymmLm
! inhospitalbeingpupamdwaninguimlbcmuope@uonwhenm
epithelioma of the scrotum was noticed. This was removed in the course of

the operation and was found to be an early, very well differentiated
i carcinoma. The statutory medical examination of mule spinners just
: started at this mill and the spinner had already gone off work when the

H doctor visited to carry out his first series of examinations.

A woman, aged 79, who had retired for twenty-four years after forty-two
years' employment as a frame tenter in a cotton mill, was referred to hospital
when she was found to have “several small areas of rodent ulceration on
the left outer canthus, but well clear of the 31:. and also a keratotic Jesion

It
i

L e ——

e
BT A, = S . <SSR 3, & e i
T PP

of the right wrist . Histological examination the wrist lesion was suggestive
of skin cancer. :
198
P .
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The occupations (excluding those in the cotton industry), durations of

- exposuretommcnloﬂ.:ituotluionandaguotthetmm.mdudmg
A ; two cases recorded in Table 26 as death only, were as follows:
Duration of -
B occupation
i Nature of occupation  in years Age Site of lesion
Automatic machine tool
1 of setter 30 45 Right forearm.
Automatic machine tool
d setter 21 37 Right wrist.
i Automatic machine tool .
of setter 20 75 Scrotum, with extensive
secondaries (fatal).
f ‘ Automatic machine tool _ -
| setter 17 34 Scrotum, with extensive
{ secondaries. (Recorded
i ' i as death only.)
th? Capstan lathe operator 33 54 Scrotum.
sther , e Secondary carcinoma of
irin . lung. (Recorded as death
thic | mly.) >
[ Automatic machine tool
s 1 setter 40 63 Left hand.
i : Making oil gas from
' 3 shale oil 33 59 Left middle finger.
|t::f°: .2 Gear cutter 45 61 Scrotum, with extensive
: the secondaries (fatal).
i Jute spinner (female) 60 83 Right forcarm, with old-
stant standing dermatitis of
'dical both forearms.
~onth Feeder (female) at
o b breaker card (jute) 41 56  Left forearm.
reat- In the corresponding table (p. 189) in the Annual Report for 1954, the
en at occupation of one man was described as “oiling jute for 23 years”.
. man had in fact been a jute worker for twenty-three years but had been an
L ws oiler of machinery in the spinning department for seven years, and thereafter
g ALK foreman of that department except for a break of three years.
'se of The woman recorded above, aged 56, had been employed in a ute works
mous ; uafeederatabreakﬂ'nrdforfony-oncyeau.when.ahe work for
' just \ reasons unconnectfed with h%altgh::l ear later shcfremved trutmx for ;
n the : lesion of the left forearm, whic present for “a year or two " an
’ which she thought at first to be an ordinary boil. After it had increased in
size and ulccrated, it was excised and proved to be a uamous-celled
y-two epithelioma. The raw jute, before being brought to the er cards, had
spital been treated with an emulsion containing approximately 114 per cent mineral
= 08 oil and 05 per cent whale oil in water. It was estimated that each breaker "
iesion : cardomtorwould.inaweek.handleiu!euutqlwu_hmeﬂﬁpnmd
Exive mineral oil. In this case it would appear that the etiological agent was present
. in the batching emulsion.
e 199
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. The precise relationship between basal-celled carcinoma (rodent ulcer) and
exposure to carcinogenic agents such as mineral oil and coal tar products is -
of considerable interest. A number of practitioners have notified cascs of '
rodent ulcer to this Department in the belief that they were occupational in ,
origin ; in some cases the evidence seemed to be satisfying and therefore such
cases are included in the annual figures for “ epitheliomatous ulceration ™ ‘
due to the specified agents. It is proposed to explore further the information i
available in the Department with regard to basal-celled carcinoma and the :
results will be submitted in a future report.

Carcinoma of the Scrotum in a Chimney Sweep

During the course of enquiries into notifiable cases of epitheliomatous
ulceration, the death of a chi sweep, aged 65, from carcinoma of the
scrotum came to light. Although this occupation i i
employment the case is included here because his occupational and clinical
history had many points of interest. Except for

3
E
&
g
3

» " 3 - * -
B ot o & i :é‘ 1.1 = ; 3 ’ g
ST F IS SA TN TN LTSN S S .
. : X

last war he had worked full time as a ey had his father and _
ther, for over forty years. He had had no bathroom in his former l#

ouse and had not been in the habit of changing his clothes after work. |
Three years before his admission to hospital he cut off with scissors f‘

. two small warts which had been present on the left side of his scrotum for
: about one year. Since that time the area had been continually septic, the !
«\‘h inferior aspect of the scrotum had sloughed away, and the in glands | '
had enlarged. Histological examination after extensive excision showed the {;'
tumour to be a well differentiated squamous cell carcinoma, the metastatic i
- deposits in several lymph examined being of similar character. X-ray :
treatment was carried out before his disc from hospital, but he was
re-admitted about six months later with extensive sloughing in the symphysis ' $1
! pubis and secondary deposits in the Jungs. He died about thirteen months =
after his first admission to hospital. ' i 3R

The tumour must have been of low mali as it had been noticed by -

the deceased about five years before his death. had been little regard

tor cleanliness and the case is a sad reflection on the attitude of the public to
carly diagnosis and treatment. Medical trcatment was sought only when the

case was unbelievably far advanced and when cachexia had been present for :
* : about six months. The deceased’s surgical treatment of himself was also an
. extraordinary feature.

CHrROME ULCERATION

Two hundred and sixty-one cases of chrome ulceration were re
compared with 220 in the previous year. The numbers of bichromate and
Y BE ~ chromium plating workers reported were similar to those in 1954, but cases
: Mﬁuﬁﬂdhﬂhdmwﬁmwimﬂhwm
r, this increase being mainly due to of nasal ulceration at two
es, in one of 32 cases occurred and in another 12 cases. Two
hundred and twenty-one cases were males, 35 females, and § cases, four male
and one female, eml:»loyed on chromium plating, were young persons. Eight

males were on two occasions during the year,

" One hundred and four cases occurred in the bichromate manufacturing
industry. In one factory the shortness of the duration of exposure to chrome
compounds was of interest, in the following two cases less than a fort-
night. A man, who was employed by a firm of weighing machine makers in
maintaining their many scales and weighing machines in the chemical works,
contracted severe multiple ulcers of the hands and fingers during four days’

IR e

!

miscnsiinpendlly

e e amaae T T —
a

g

A — - +

l

Annual Report of the Chief Inspector of Factories (1955) Published by AsbestosClaims.Law
ACL Doc 10918 - Page 201 of 282 asbestosclaims.law/library/10918/201


https://asbestosclaims.law/library/10918/201

T

i i ultiple
e - i the drier and packing it into drums, developed mult
2 Fudﬂuua: of ! 3’15:2:3 r::l:h:r?f:nds and ulceration of both sides of the nasal septum 1n a
mid];mion,] ?: ! period of ten days. Hiia
sercfore such H Another case was a labourer, arcd 21, who was em ogaegefg p:drcmuilip!e
ulceration ™ in handling bichromate of sodium in the crystal house. ke s Nea
. information | e distibuted 00 the inner malleolus of the right ankle, above right Fery
yma and the J left ankle, dorsum of right foot, right forefinger an m.mhanimm i
on his legs were due to carelessncss allowing crystals
footwear while shovelling. -
During this firm made improvements to machinery and me
s ot e o o o i emoal, 0 nrcsid i el ol 5%
| ose under ! i '
s inmryl m&:‘ llall)?:ig::'lym also appointed, who visits the factory each :::1%
e ltispossibelhltlhellighlincruseinthenumbu'nfnoﬁﬁuﬁoul
?sﬁ"ﬂﬂs m; : from this intensified supervision.
ther an . i
B Ine Sormes cases reported from another bichromate factory was on
k88 work. LA mong b ved for only four days and another who had been employed
N g vacs for less than two weeks. In this factory nearly half the cases i oo
g {ﬁr the process of granulating bichromate and running cry
s, gy b drums.
w"inﬂ"’“"dghnds hromi ing cases reported i 88 males, 9 females,
i Thalozcmumphunfl al mgdp;rn‘;c:mmdmemﬂubeing
. v peord e o m"‘! cch:dlhu’eum.ei t males and
acter. X-ray reported as a case on two os. T g umgt'mx e
o mphyss R i repone;ingy '.ght shifuv outbreak was sudden, as all
e symphysis small articles during day and !:i X . T o Factory Doctor g
frt e ot egs_tha‘dvmo lesions were present. At his next visit a fortnight
Etm' oll:;wvel:lcr the Appointed Factory Doctor found it necessary J:“ tsusp::;ﬂ
R b seventeen chromium platin workers, ten of these being lqboea’” u?é o
e 2 firmed as cases of chrome ulceration. The site of the u!gem_mnmd .
e e in each case, and inent features were sneezing, epistaxis budachﬁ s
B TN o Anemometer readings showed that the exhaust at the chromium fh:fﬂm
b v ok A e, due 16 a damaged fan in the ducting. Tt was thought that this
B8 Hiee a8 a8 e eer, damaged by falling roof slates during the installa
ducting. :
i eight
Anunumﬂminmnyoupmaymapdm;’:lw;m S‘:d
ported months’ employment in an electro-plating factory was g L
ool i uwingtoa%eanmdition. Sufferin ﬁomnlnlca;rrm o
tecammd ‘this might be the result of chrome on, and a a year aft oo
541;ebprem“I i her em%loymcnt she detected, by of a mirror, a perforation
r;tion at twu; nasal septum. s
oy e In 48 of the S5 cases included under other industries the lesion 88 T
o e ase.. Thirty-two cases, in all of which the nasal septum was SFCHEC
3 Eight occurred at a factory manufacturing textile machinery o gy o
inhalation of dust containing potassium bichromate de;:ls: > b}d r
acturing steam arising from a tank containing a near-boiling solution ammmmA S
< rome and potassium bichromates used for chromating metal parts. mﬁmhu'm
; tha . twelve cases of nasal ulceration, which occurred at another f:lc:ory e
e b the immersion of zinc_articles in a cold pawvam‘:ﬁ‘z:: ution tmtwo
::i:;lak umk’: tassium bichromate. The forty-four cases of Tui’:lom o a::;n. mmmm
18 four days’ Pactories illustrate the risk of handling chrome sol circumstances,
201
t
’ o it .

work. An employee of the chemical firm, removing bogies of sodium
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’: :
B .=
a2 even where no Special Regulations apply. Following these instances, effective !
2 mmmukenmprcvmtbeinhalaﬁonotchromiclddorchmue g
, ',} mists, and periodic medical examination was introduced. i
. One case in this group was a printer’s assistant, 50, who had been
! [ empl edonammahwhkhﬁmmdwﬁ&meﬂlﬁsbﬂm |
| in a shaker, the sheets then being covered with steel marbles and a solution !
of sodinm bichromate. The apparatus then agitated, the machine tilted

) was

1 tonllowthelolntiontobedmedoﬂ.nndtheplnewnhedandmubbd.
! During this process a marble sometimes fell into the trough used
' taining the sodium bichromate solution and the printer’s assistan

23
g

4

2 around the eyes. Originally 3
J thought to be endogenous in character and havi been resistant to nine i
‘|

:
|
?:
e
]
:
:

months of treatment, its true nature was not establi until a dermatologist
to whom the patient was referred made enquiry into his occupation. A siin &
tutthenmdewithwdiumbichmmtercvealedumimnontothn '
chemical. In addition, there were small chrome ulcers on the left ring and = 1§
right little fingers, the ulcers by themselves being of little significance com- |
pared with the dermatitis, but making the case reportable. y

e
Ep—— =
_—

SuspeCTED CYANIDE POISONING

A suspected case of cyanide poisoning was reported in a male electro- '
plater, aged 51, who, while immersing some components in a cadmium plating %
vat, accidentally splashed his lips with an alkaline cyanide solution from '

whichudmlumnlumdcmud.udthenwi his mouth with his
hand. Soon afterwards he felt faint and sick and was taken to the ambulance
room whuehcwasgiventhemommendedcymldemﬂdote.thu‘uﬂcrbein;
' transferred to hospital and detained overnight. On admission to hospital, be -
complained of considerable epigastric pain, had rapid respiration and was ¢

ht to be of a very neurotic temperament. The solution in the vat con- ;
tained about 3 to 4 oz. of cadmium cyanide salts per gallon, about 3 to 4 per ]
cent strength, and the amount of liquid likely to have been ingested must :
havebeenoguitemaﬂ.Ahulmdpoiminghubecnmded&omthe §
ingestion of five grains of h:ykanide of potassium, an amount which would be ‘
present in apﬁ:oximately an ounce of the liquid. In this case it is hardly
conceivable that any more than a small proportion of this amount of
solution could have been ingested acci ental'l,me mw. particularly
the hurried respiration, were not incompatible with ide poisoning.

TOLUYLENE DIISOCYANATE — CHEST AND SKIN MANIFESTATIONS

Duri thayear.infmﬁonmmceivednbonttwommo!mhmnmd
one of dermatitis following exposure to the fumes of toluylene diisocyanate
during its use in the man of a synthetic spongy material. After carry-
| ing out, cleaning operations on the for about ten days, one of
men suffered from a very severe matic attack which his or relieved
& withmorphia.Thefollowingdayablisterapuredonhisfwemdone
e month after the attack he still complained of tightness of his chest. The reason

forhisamckmobscurebutmthouﬂttobeductorumﬁom

material left in one of the tubes being . Another case was
who, during a period of two weeks while erecting partitioning in
where a machine for the manufacture of the spongy material was undergoing
tests, complained of di ty in breathing, especia y in bed at night. About
five months later, while working on a Saturday morning above the machine
which was stopped, he noticed a k

. -

i
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ive y found he could not breathe or stand up and was taken to a doctor, who found
ate ' - him to be suffering from a remarkably severe asthmatic attack which cleared
. up rapidly with adrenalin. The third case was a man who on the
for five months and then developed a rash on his face, hands and
3 amswhichwasmsemeastorequimmtmeminbedfortwoweeks.
;:3 CoMPRESSED AIR ILLNESS
ed. ] Eight cases were notified. Seven of these, including one fatality, occurred
on- [ in the first five months of the year during the com a river tunnel.
=en Inadditionlothesemscs.thercwereanumbctofminoronesinwhich
jon decompression was carried out because of complaints of bends, but no time
av- was lost. Consideration is being given to stan of reportability in such
ally "
(e The fatal case was a caulker’s labourer, aged 50, but prior to engagement
i he had given his age as 41 and stated that he pericncs jome
hat i ten years previ of working at a pressure ing certified
S ~ as medically fit, he did a half shift of only urs, at 33 Ib. pressure,
| | as was usual with all new workers. He work rently without -
T . ill eflect. The next day he completed a at 33 Ib, ',
” decompression at the end of the s ift lasting 112 minutes. About 15 minutes 1B
H before decompression was completed and when the been reduced |
i to approximately 14 1b., he complained of pain ees and was advised !
tro- | o APEk about, which he did. After this he sat, a down. On the :
-ng ' completion of decompression, however, he was fou unconscious and i
'om : | was taken to the medical lock, which was being held in readiness, as the |
his 4 chargehand had telephoned from the decompression lock at the onset of this
nce man’s symptoms. works’ doctor arrived about ten minutes later, by l ;
:ng which time the patient had been recompressed and ined consciousness. i |
- he . He complained of very govere rin in the stomach and in the ears. He was A
was kept in the medical for 104 hours, when recompression, followed I;K i
‘on- decompression, was completed ; soon after | ined of stoma
per pain, and the doctor was recalled. He was fo ering from severe *
st colic, pallor, cold moist skin and a rapid pulse, a1d, as when first seen, the 5
the possibility of an acute abdominal condition was ‘onsidered. Shortly after- .
| be wards he appeared to improve but the doctor decic d to keep him overnight !
rdly at normal pressure in the medical lock, where he co.1d be made comfortable |
t of ; and kept under observation. He slept fitfully during the night but a change '
arly in his condition was noticed early next morning. The doctor summoned
! { immediately, but on arrival found him to be dead. At the post-mortem
examination a small collection of air bubbles was deep sub-
wtaneoustiuuumthemmumuﬂtheremsmukedoedemofthc
and ~ tissues of the upper chest wall and neck there were 1| haemorrhages
nate b3 in the subcutancous fat, the mesentery, inner aspect of the abdominal wall,
mz; : and a few in the bowel ; no ulcera was found in the stomach which
R ‘1 showed in the fundus petechial haemorrh there was much congestion
2ved ' ledemdmehnpwimapruwhm haemorrhages.
one Air was found in the right pulmonary artery and in the {zuhr vein.
ason There was atheroma of the aorta and of the corona rt muscle i
‘ome was pale and on microscopical examination s siderable fatty
riner infiltration and marked interstitial fibrosis in some areas The brain a
oom normal except for superficial oedema, but mi the cortex
oing well-marked vacuolation. There appeared to be two factors causing death —
bhtim compressed air illness and myocardial disease. : -
-nmne |
T he P
b
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PNEUMOCONIOSIS

below. :
The usual tables have been brought up to date and are set out I,
TABLE 28 ¢
FATAL CASES INVESTIGATED UP TO THE END OF 1955 -
Duration of employment :
3 Average in years :
i m Longest | Shortest | Average i“
: g !
Silicosis ' 619 650 28 383 ol
& Silicosis with Tuberculosis ... 562 €10 50 347 »
4 Sandstone:—
. as | &0 | 90 | 19 |
] Stlcosis with Tuberculosis 576 | 610 so | ws
” i 59-7 610 140 %60 §
Silicosis with Tuberculosis... 541 560 28 330 :
Sandblasting:— ; 1
ilicosis 5143 20 17 140 3
gm with Tuberculosis. 462 460 20 131 ‘
) Manufacture of  scouring i
! . 408 370 23 83 :
: Silicosis wa® fuberc osis. .. 408 12 20 70 t
|
Miscellaneous:—
ilicosis 343 559 570 15 252 ’
’"m-iui Tu 288 522 500 07 253 :
il 597 650 15 341
Silicosis with Tuberculosis... {,'ﬂ 545 670 07 312
ASBESTOS t
166 .
Asbestosis ... 257 502 480 0 166 .-
Asbestosis with Tuberculosis 89 405 330 08 L
: !T
i
' 1
H
{
- .
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1

TABLE 29
1" DEATH CERTIFICATES RECORDING FIBROSIS OF THE LUNGS, INCLUDING
M- ‘ ALL FORMS OF PNEUMOCONIOSIS, AND BYSSINOSIS
]
‘ England and Wales, 19471952 andWalesl  Scotland 1
i. £= 1947| 1948 1949 | 1950 1951 | 1952 || 1953 | 1934 | 1955 nml 1954 | 1955 f
.———- Pavwocomoms !
nl 1 j ._)l :
[ ) j ; ! !
1 1 - .
: ag : 2 > _1 o N
i ! - f= {
| 3 i oo d 4°»
i . o
H 160 ¥ _ i
330 —| -l | - .:
il i == = e
i1 21 |l -
131 . .
: ) 1. :
'4 83 ’ 3 1,016{ 1,148 1 .:_n :n
. 70 ' = :
33 e - = b
253 = : -1=
|l i
Mo BE 1=
f s34 5 ml 61 -cll,m!n.mil s 261
if‘: 1 1 u‘ u’ 21 - ;
| E 'EEEEBESEEE
s 11 nl nl -] =]
Oruen cases or Fisnoss .. o il4 631 54 m‘ 732 tﬂl 687 610 672 |} 26
297, 87
Cunsd TOTAL  +o oo | 14351564 l.mi:.miw‘rla.cu!wl
; mnbonﬂpmmuseldmhlmﬁwmnindhmmmn =
!I mﬁdﬁwtzcwgak to males only..
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ASBESTOSIS AND CANCER OF THE LUNG

In the Re for 1954, analyses were made by age and duration of
exposure of male and 139 female deaths during the 1924 to 1954
inclusive, which were either caused by asbestosis or in which asbestosis had
: been proved at autopsy.

» During 1955 a further 21 such cases came to li Cancer of the lung
was present in 10 of the 17 male cases and in 3 of the 4 female cases. In no
case was tuberculosis recorded in addition to asbestosis.

¢ The additional cases do not as yet justify a repetition of the full analyses
% z age and duration of exposure carried out last year, but Table 30 below
3 s the number and of the 365 cases to the end of 1955 in which
asbestosis alone, or osis with tuberculosis, or with cancer of the lung

23 was present. : 4

TABLE 30 &
ASBESTOSIS : DEATHS RECORDED FROM MARCH, 1924—DECEMBER, 1955 ‘!," '

Di ; Male Female Total '

Number [Percentage] Number |Percentage| Number [Percentage _;

Asbestosis ... ... 127 572 85 594 212 581 it

Asbestosis e!n;l Pul- ?I

e 47 212 41 287 88 241 :

Asbestosis and i

. Cancer of the Lung 48 216 17 119 65 178 i

Total .. ..| 222 1000 143 1000 365 100-0 ¥

N

Note : 4 male and 8 female cases also had cancer of sites other than the lung and
J are included under * Asbestosis ™.

i The proportion of all cases with cancer of the lung was 17°8 per cent com-
: Elred with 13°2 per cent and 16°0 per cent in the cases which had come to
ight by 1947 and 1954 respectively. This proportion for males and females
was 21-6 per cent and 119 per cent compared with 20-0 per cent and 101 per
cent in the 1954 analysis,

DEATH FROM BERYLLIUM GRANULOMATOSIS AND SILICOSIS

. A fatal case of beryllium granulomatosis and silicosis came to light during z
b the year in a man, aged 41, who for five years before his death had been in :

oy i receipt of a 100 per cent pneumoconiosis disability ion. He had been .
% engaged at intervals for at least six uninthcmmuofliﬁugdundu ;

dusty conditions and for four years worked in a room where fluorescent ‘

f

!

lamp m containing beryllium was manufactured. Post-mortem examina-
tion that in addition to terminal congestion and ia there
were nodules characterized by large mononuclear cells, ymf'hoqftes and
occasional giant cells. Within these nodules there were crystals having the
¢ general chamctﬁristic; of cristogalizle. and near the nodules tﬁ m I:
oY staining amorphous deposits. Similar structures appeared in ilar lymp

' glands. There were also small but definite whorled silicotic nodules. Analysis
* of the lung ash showed 022 ger cent of silicon dioxide of the weight of
43 the lung but no beryllium. In general, the picture was a combination of i
beryllium granulomatosis and silicosis. : L
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P ot
m of §
Luminisers »
’lgi:l Examinations out on 136 Juminisers (112 female guih?':‘ :anlc)
i and 9 cleaners at y-four factories during n::nz o whole, od
ener: L these workers was g.ausild_ any @' omal“hns Je
lung En the blood picture were relatively slight in character. 1mmamteck oane
d» 00 e of primitive monocytes but 10 some cases TUr X
: g m:un'am msespm(Toa per nt). This was ught due to hyperoi
alyses ‘ ulation of the rett othelial system. ESPEETC0, in the'eaﬂy stages of
fbelow ' Juminising, 2 qluite evident in one o s bdownre T e
e \ Iumin?si;; :as g?ﬁnrtuﬁs bultl?itcr employment for only five m
re-examination _lbowed that her stained film contained several primitive

3] . w?l:ﬁtd ttributabl wbetaudiaﬁonwucmwd-
gkin lesions nitely attributable t
e b.:?our girls had red patches on the fingers which. although they 2 have
| “ e o s m:ms k'cp;m considerable .coﬂtaminaﬁon of
. .o rooms Of two ¥ es CONS! ont
ﬂt}:mfhgc:ltﬁlﬁg overalls was fogmd. while the contamination :{u waste
‘ puckets, OWing to infrequent emptying and inadequate cleaning.
noted. )
: ini e National
firm wmmdulmseematﬂselununpmwmm L
Phl;!;il Lal:onmry films at least as lnll{ as required ll%:.aeguhmm.
The dosages shown were in most cases well below the level of per week
put the reports on four factories. stated that some of the films Were spotied,
indicating contamipation py radio-active dust.

y instances the dosages Were higher than the tolerance In one
£ of hese, s dosage of O6R ST and rad due to failure
].i 1o wear the rubber apr ided, t 1s worn ShOWing contam

nderi.lnanolhercuc.ll i years
:\::n rig:g. l:gosageuts:t 0-5R gamma and I;SR beta gadmnon was due 10 _har
habit of mixing the luminous wmpound without taking sufficient pfmutan;
i mination. A dosage of 01R gamma and OBR beta in the thir
to be due 10 the large number of juminised instruments

. o radium f Tposes ther than fuminising OF radiography
i jum for o {

we.l;ewowl::tg usl‘:sone li;lrm eﬁ::ged on the manufacture of Iummouid com-

nd, 8 men and 2 women were -examined, none of whom showee any

2 purple
x lymph

it

Analysis il icture. In the firm, where radivm foil was
reight of i) abnorma:l;tel:s.o! the blood Pt u ummed.a.“ T whom were in ’oodheal’t 5
i i but one woman was slightly anacmic and the other had 2 slight ”»

lymphocy!osis.
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I -+

Radioisotope Workers : |
Thiny-!ommkopcnﬁmudmlmﬂemmmimdntmrﬁm' -
using various radioisoto indudingCobaltGO.lﬁdiumBZmd'maﬂium &
204. The healt o!thuemw , the blood picture
showing only slight and i ities. The results of film tests
in all cases showed a very sa low dosage. :
In seven firms employing 72 radi phmoropcraﬁm(ﬁlm!cand
11 female) where %—myz mopu were used, all were found
wbem;oodmnhwhhmevuemddmmﬁﬁsmbummm
lnddenceofabnormaﬁtyiuthebloodpiamwasinudiographmem
“onllle”whmndom.t; presents difficulty. Two

‘showed a ually dnghueocyiods.inonememgnwdby
presence abnormal cells in the stained film which may have indi
a “pre-

contact with ionising radiations. Other slight abnormalities found were
leucocytosis 5, leucopenia 2, relative lymphocytosis 6, absolute -
tosis 3, neutropenia 4, anacmia 1. Most of the workers on site f di

in obtaining adequate records of dosage, partly because their work

. ' . ' i) 4
o~ adeifite -&d. e il el Bl

Lead -
_ Nineteen firms were visited at which blood examinations of 171 male
_ workers em on processes involving ex ure to lead were made. Five
bk of these visits were made because cases of poisoning had already been
P notified by the occupiers, and all other employees of these firms exposed to
4 then examined. Fourteen men complained of abdominal
pin.threeotmkneuofthchandpip.whilemm severe peripheral
neuri
In

:
|
:

‘tis of the hands and feet and two men showed a blue line on their gums.

as indicating lead absorption. i.‘
Benzene : t
Clinical and blood examinations were carried out on 27 male and 16 female

operatives using benzenc in various in nine firms. No serious dis-

turbances of health were present, the main complaints being lassitude 7, |
gastric disturbance 3, mo 1 and dyspnoea in one woman suffering, how-

, ever, from a cardiac disorder. Onlythreemutleucnpenin.mdthm

: nnociatedwithanaemia.werefwnd.Thuecascsoccurredinaﬁmusing
bmneuambberwlvent.whmﬁveworkmoutdnfunhﬂninemmimd
showed slight deviations from the normal blood picture in the form of
neutropenia 2, relative lympliocy*osis without neutropenia 2, and leucocy-
tosis 1. Two of the firms visited Juwer cubstituted toluene for benzene.

~ 4 DERMATITIS

The steady decline in the number of voluntary notifications of industrial
dermatitis duringotzhe past few years continued in 1955, the number of cases ;
notified being 2,902, com with 2,930 in the previous year. The analyses §
by occupation and by in uﬂryolthmmsumsbownin'l‘auus.lmdn
Althou Mvolunurymiﬁuﬁmhveminbwndmh
hdiuungpmcmuinwbichdamﬁﬁsmmned.mqmbemndm
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is of interest, however, that for the last three years the largest number of
voluntary notifications received, not necessarily indicating the highest incidence
of industrial dermatitis, has been of workers in unskilled occupations and

ympcf?od These occupational groups were: workers in metal manufacture,
engineering and allied trades ; textile workers ; coal gas and cokc makers,
workers in chemical and allied trades ; warehousemen, storekeepers, packers,
bottlers ; makers of foods, drinks and tobacco.

TABLE 31

DERMATITIS CASES VOLUNTARILY NOTIFIED :
ANALYSIS BY OCCUPATION

Total
Order (Occupation) 1953 1954 1955
I. Fishermen — - -
1. A;riculmul hmlu.lltuul and’ Wry
m. Minin e o SRR g i -
Iv. ‘ 3’: uuumat( of mgmmllr- 5 p PR
&mmmm products (other coal)
= gas ml:'eoh
- wchcmicpl and lﬂiedl:!ndu 3 . 181 138 163
A ‘orkers in metal manufacture, engineering
and allied 5 - i 829 761 801
V‘{H .;“uk leather .oods mken, fi - i i
. Tanners, etc., ur
dressers 60 67 60
X Mtkenofmilemdnndamchofd:m
(not boots and shoes) .. - 9 13 19
X. Makmoffoods.dnnhmwhcw - 88 114 9%
XI. Workers in wood, cane and cork e 84 57 41
XIl. Makers of and workers in paper and plper
board, bookbinders and printcn 34 48 53
)’(ull‘l, &moif buildi notdmm . ‘j‘g ;i g
L n building an
XV. Painters and decorators .. 80 65 76
S N.ES. : i i 4 8 9
munications - - 53 50 68
Xvin Oom'!uci(nl, finance and insurance occu- p :
XIX. - and technical occupations
(excludhnc&mz. - oh i 26 26 28
XX. Persons employed in defence services T 3 7
XXI. Persons engaged professionally in enter-
tainments and cﬁn (in- — _— —
5 xxl[ Pu'mns md Mmﬂl "“kﬁ
; cluding institutions, clubs, hotels, etc.) 50 61 65
;c(xxw anl?ousun:a’a.muord:acm pwlwn. Y v :
i gotens .. . 12 116 102
. xxXv tionary engine dmeu. ‘crane drlwu,
s o Wi s | o | o | o
I 1 and m. p 2 6
|’3_2. XXVIIL Not gainfully occupied 3 e — - —_
;g VRS .. o By s eS0T 2,930 2,502
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A case which appeared 10 be due to allergy was that of a man, aged 35,
engaged in n;p:edpanng and mounting crystals of thallium sodium iodide before ]
they were e radioactive. ing a period of three months on this work, [
on three occasions he developed severe burn-like lesions, with some ulceration
onh‘zhanduglnd forearms. Two other men employed on the same work had
no skin trouble.

TABLE 32
DERMATITIS CASES VOLUNTARILY NOTIFIED : l
ANALYSIS BY INDUSTRY ‘
No. of Cases No. of Cases ] :
Industry 1953 | 1954 | 1955 Industry 1953 | 1954 | 1935 ‘ v
~— 101 | 112 98 | Other urmitre making n! nl »
Wool, wonited and shoddy 34| 30| s2|Pottery .. .. .. 9| | 22
Flax, hemp and jute ; 14 17 n ass .. . iR 0 Fid 38 !
rayon, ets, . s 34 i 20 | Artificial manure o - 2| - :
&L" : 2 1 - 2 | Coal tar i o 6| 2 7 :
Other textiles .. e o 21 20 12 | Other chemicals ok 219 | 200 | 266 L]
Non-textiles Paint, colours and varnish N g 16
Brick, pipe and tile-making 18 9 18 'I'unh leather S0 46 |
Other clay, stone, lime and cement 56 41 38 | Teniile printing, and
Metal extracting and refining 2 19 11 dyeing .l s B 8 ‘
etal conversion 48 30 31 | Cioth finishing, lapping,
Lmummm 33 34 45 making-up and 2 1 2 1
drawing . . 22 17 10 and dyeing .. " 4 6 H
Metal founding e 2| v N l-m ae 7 6 7 H
Metal ﬂmm T . 0 17 1" [
plating and ) » n 20 manlﬂam-. underclothing
Marine engine-building and re- 0 ol mmw 2 ;‘ ”Q
uE::bhuh.-uw o, gt N Rubber trades .'.'.‘ "l B w| w
Other engine-bullding, transmis- meting 5 | 2| « i
.z-uﬂl-y Ve M 28 27! Letterpress and i
making .. . ¥ 3 3 2 printing and 29 26 20
Constructionsl 28| 26| 24 Cardboard and paper i
Flectrical engineer, 180 | 154 [ 140 making = b 1 s 7
g e v is| 0| w» e, vorpwl wl ol © .
Machine-t100l other ool Flour and other mifling | 2| 18 '
7mih“l=uﬁlmndm ﬁ 3; g Confectionery (sugat), groceries, ot s B :
Other machine- e . s €2 7 75
undhuhm o Bt B ¢ e s ‘3 .u:l g
& drink .. 2 3 1
n:.h.-u“:-m" plant : i fasd B Sfm.. 3‘ m":nm o St s
4 s l wl Al e . o s w| w| 2
Motor vehicles (other than steam) Soap, starch, candles, etc. 3 1 3
motor cycles, cycles, carts and snl seal om Fine hum-:;‘m, s, s S
Ordnance and monkioss of war | ‘| “36| 45| Casworks o . o] @] %] B
MI trades s 5 7 66 | Flectrical stations (5.103) . 2% » n
appliances (locks, boits, Other industries. . 45 42 33
screws, springs, otc.) n g 35 | Docks, etc. (5.1 ad we 22| . 40
Miscellancous metal 3 47 : aﬁ. opera-
ol Shipbuilding (including S.106) g g l': ﬁm(l.w"’)m v (3] » 1
s | Sawmills, y and general tions (S5.107) .. a aw 10 L) 16
. ing .. - 34 30 b ] : building operations
Fis quduetmlunﬂhc 4 7 1 (5.107) o .o % 2 - -
Brushes and special wood- Works of engineering construc-
| ware . s &n 2 1 3 uon (S.108) . z 9 3 #
-t Other builders materials 5 7 8 | Warehouses (S.105) 2 4 12
s Cabinet and chair making, up- - .| - el
et holstery pS 19 10 10 3
g'] Torar .. ..o .. [3.421[29% |2502
210 ’
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i CHAPTER 17

,! Appointed Factory Doctors

; Tue total number of examioations of yole for employment under
' the Factories Acts carried out in 1955 was 509,620, an increase of 113 on the
: iotal for the previous year. Of this number, 268207, an increase of 1,398 and
{ 52-6permtofthctotal.weremminaﬁon8dmalcyonngpums.apmpor-
tion very similar to that in 1954. The number of examinations of female young -
o persons, however, decreased by 1285, mainly due to a reduction of 3,862
I] in first examinations after leaving school, this reduction being offset by an
’

{

l

increase of 2,577 shown under subsequent examinations.

The total number of first examinations after leavin school decreased by
3,201, while subsequent examinations increased by 3,095 over the ious
year. This trend is thought to be a continuation of that noted in 1554 and
{0 be due in part to the reasons then put forward, namely, that more occupiers
are becoming aware of their statut obligations to inform Appointed .
Factory Doctors of younlgo;:rsom due for subsequent examinations and also

onaremakingatlinorepudsenpporﬁonmtof

‘ The numbers of Conditional Certificates granted for male and female young
persons showed increases of 341 and 703 respectively over the previous year, :
while the number of Provisional Certificates was reduced by 14 and 88 !

respectively. f

in the previous year, the reductions for male and female young persons being |
134 and 187. Table 34 shows that pediculosis capitis among emales was the A
uuuo!tbegruwunumbudreiwdm(ﬁl).butthismamﬁdmm 1
reduction on the 672 rejections for this condition in the previous year. |
Refractive errors caused the rejection of 183 male and 185 female

s, while, in each sex, skin affections accounted for the next
number of rejections, 42 and 86 respectively.

|
|
4 An Appointed Factory Doctor in a letter accompanying his first annual |8
|
i

T

report referred to the excellent physique of most juveniles. He had found it
difficult to persuade girls to wear asses when necessary, as they consider
their cosmetic effect to be undesirable, while a few of the boys were afraid
of being “ ragged ™ by their friends if they should appear in glasses. He was
sorry to note that on the whole juveniles, after leaving school, where they
were under the care of the school dental service, were loath to obtain dental
treatment until they were in pain, although girls seemed to pay more attention
’. totbeirteethandmo!themmde visits to a dental surgeon.

e -~
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TABLE 1)

EXAMINATIONS FOR CERTIFICATES OF FITNESS FOR EMPLOYMENT .
j UNDER THE FACTORIES ACTS 1
(Sections 81, 99 and 100 of Factories Act, 1937, as amended by the Factories Act, 1948)
of Certificates
ot b Number of
& ?- Number of H
:lllm ur' m Without “ Rejoctions !
S nidg uredy” | Vinie | Fomate | Total | Male | Female | Male | Female| Mae |Female | Male |Fermaie
m [ A ) (U] (L)} ® m m| m ({1} ﬂl)' an i
fir seamito, st o
P Adr - 142,721 | §23,600 {266,321 {135,102 | 115,200 (3,987 | 6281 |1,194 | 1,998 | 45| 74
inatlc . .
u-l-ﬂ'm:} |
conditional or
Eﬂm 118,072 | 117,813 | 235,888 | 112,786 | 110,732 4499 | 5592 | €2 | 10| 12| M
a.- over \6 g of
?*h o aw ,‘l" o ’.‘" 1,”’ — — —_— — — zl —_— i |
Torat ... 268207 | 241,413 | $09,620 | 255,279 | 225,932 |10.486 | 11,873 | 1,866 | 2,508 | 385 | 1,088
.
TABLE 34 )
EXAMINATIONS FOR CERTIFICATES OF FITNESS: :
CAUSES OF REJECTION . &
Number Number
Defect or Disease e Defect or Disease s
w | 3 5 (Brought forward 403 98
' » 2
- E #’4 T - .I‘.'."..a. i B
s W“S [y - -
! - - w ) BT “
: ve errors. lﬁ 183 i ;Em wf 1
or eyelids: Other pod e o
Mouth - 26 g i ey (e s
- e ] o B 8- E..'._&' hAES BT
e i & = e a2 st
- Ty - l; {E Othor eases Lt SR
Glands e ercions 8 }2 :
” e Torats .. | 88| 1,088
(Carried forwerd) s | 408 898 TORL .. o o 1,676
212
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- UL:’RS OF DUTIES PERFORMED
DES : PARTIC

. — -
‘ -L - J Each examination of each | Suspensions® on first #
! Industry Worker is covated ! e ...u-u:- return lo
& Males | Females Tota! |Males Females at Suspension
4 w o oo | @ | © @ ® o)
A
in which periodical
mmu?ﬂ = s
i e v 22 | 1 75,63 | 111 1 | 12¢
pcALS: | 20 o processes S50 13is | e | 52 2 | e | 7w u
. 'ﬂa--,m- 13,202 | 1,669 14871 | %@ 1 60
E 00 | 26516 [l 110916 | 222 6 |l 284 N 186
PLATING ... L "% bs :
v ACCUMULATORS “A M’: “ﬁ:‘; l_‘ _l " 3
= | EREED A dlgln)| T | B
s : 3') Fume processes : 3918 | 234 6,272 7 1 8 -
QLY e worwen AW 18 664 - 18,664 3; - ,; I .a
"e . LEAD. SMELTING, ¥TC. -"r:::“ 2469 | — || PA® .
% (0 e aked litharge - | 77830 | — nao| 3 - K ! »
ﬂmﬁmdﬁu& 9 -—
we| =} WRIS Z ] " yol
LUMINISING  oos 'l 146 935 - '
PINNING 1053 | 193 | 2787 || 176801 %
hnd rmi?mg'#::- :ti':: 2136 z«‘lﬂ% . 6 o 's I
=g Patent FurL ... —
Poraay (satiu & 3 m'“": saus | eom || 1ame| 7 s n " N
Processen (see
- () Lead Processes hedule o
H
| ’ glare and colour o :
: @ Fri, glare aad colo™ | swes| 2| s e
m — — — -— — — — :
Coour Blowing, ete. .. el 299 - 4 B i
. S s | 1ol 1403 | 1 ! - -
S & - % ! = =
(‘:ﬂumr'm 8 ing. | 400! 2000 2401 = =15 - -
(wi) Other lead | e, 136 80
(b) Regulation : Lifting
- yieg by YOSl 5| 1 - 1 - 1
m’ aee -.o: e
" uo-ﬁ.“"t" . 3 14 | - B - =
: s o9 s wwart, | ol amf 2em| = | — |~ B -
e 'L..-" o OF | g0 | mes| saer| 3 1 ' 1
- ' Processes lovoiving wse of | 0, | gy qes| 2| 4 ol 1 is
o Ihllhl..dulmhl-
B persons required und ;
e 1 ors. l“?lh Fuw'i:-‘hl.
o 1937 and not A =
i o el B .. o |301283 | €872 H36T.ISS ar | 1 Jse | M
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PART IIL SPECIAL REGULATIONS
CHAPTER 18

The Chemical Works Regulations, 1922 I
!
;'
?

change i

in this country. The manufacture of heavy chemicals has increased consider-
ably and there has been a tendency for this work to be concentrated in a
comparatively small number of facories controlled by large organiza-
tions. For example, very few now distil tar or treat their ammoniacal
:ﬂ'uor.thmmt:riak ing transferred in tank wagons to central tar dis-
illeries or chemical works. manufacture of acids and alkalis is normally
carried on at large works. _

Since the war, oil-refining in this country has increased enormously. The
industry is still expanding and in connection with it a chemical industry
{ hpoudnsug..nyﬂnmdmodempgomayv series of organic
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. chemicals, many of which are extremely complex and require numerous stages
in their preparation. The fine chemical M% grown owing to the
rapid increase in the use of synthetic drugs, antibiotics and insecticides, ar
to the fact that industry generally is now using many more chemicals to assist
uction and to improve ucts. Many fine chemicals were originally
manufactured in small plant in small factories, but, here again, the work now
tends to be concentrated in larger units.

1 With the extended use of chemicals in all branches of industry, the hazards
once associated with the chemical industry alone can now be found almost
anywhere. The managements of non-chemical works are not always fully

| aware of the dangers associated with the materials which they handie and
Inspectors have to exercise constant vigilance in watching for these hazards.

Chlorine gas is readily available and for some it has been extensively
used inthemtmmtofﬂourandotpupuﬁﬂp.. ut safe methods of handling
and use have been devised and little trouble arises. In some food factories,
the disinfestation of dried fruits was carried out by means of methyl bromide,
a very toxic substance. Innlmoﬂnl[phm.thuhunowbem_replawdby
ethylene oxide which, although vcrg inflammable, is far les
aolﬂi carbon dioxide together with ethylene oxide the risk from
explosion can be climinated. In the engineering industry, acids, alkalis,
chromates and cyanides are used regularly. Both employers and operatives,
who have little or no knowledge of chemical hazards
the precautions to be taken with these substances.
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i These changes in the use of chemicals in industry were reflected to some
7 extent in the Factories Act, 1937, which applied to all factories some provi-
'Y sions which had hitherto related only to works subject to the Chemical Works
L Regulations. For example, Section 18 of the Act deals with vessels containin
f ding or corrosive liquids into which a person might fall, while Section 49

covers the risks from poisoning arising from toxic gases or dusts. The changes
made by that Act had become necessary because chemical hazards were
arising in all types of industry and because the Schedule to the Chemical
w::rkl;s Regulations did not include many processes carried out in chemical
works.

|
j
& The development of modern chemical processes and plant has in man
f $ cases substantially reduced the danger to persons employed. As in
& industries, there has been considerable development in the mechanical
z bandling of materials and this has lessened the personal contact with corrosive
and inflammable substances. Also, a newly-developed process often makes it
ible to cut out certain reactions which necessitated the handling of inter-
mediate products. Inspectors report a number of cases in which the whole
of a chemical manufacture can be carried out in a closed system, usually
under negative pressure. Examples are quoted of works using such plant for
the handling of p ne, phosphorus e:ﬂ:ounds. manganese compnunds and
for the extraction of fats from bones other animal waste products.

The introduction of the modern continuous pipe still has removed man
hazards associated with the pot-type tar still. whole t is muc
cleaner and there is no risk associated with entry into stills. In addition, the
process is controlled by instruments and sight-glasses, thus avoiding the
need for the handling of samples. Other examples are found in processes for
the synthesis of complex organic compounds and their subsequent extraction
and purification by distillation. Cases are quoted of complete plants being
constructed in glass and fitted with electronic aids for control and for shutting
down the plant in case of failure. In fact, it is true to say that automation is
highly developed in the modern chemical plant.

The old batch process for the manufacture of hydrochloric acid, to which
Regulation 2(a) of the Chemical Works Regulations was directed, is fast
bei:lllg replaced by a continuous process, in which there is no raking of the
partly converted salt cake and the J:lant is maintained continuously under
negative pressure. Common salt and sulphuric acid are mixed continuously
in a series of vessels which are enclosed and kept under slight vacuum. Here,
the first stage of the reaction takes place, with the evolution of hydrochloric
acid. The hydrochloric acid is exhausted to towers where it is absorbed in
 water. The remaining mass is run off into a series of continuous rotary roast-
(3 | ing furnaces, also under vacuum, where the second part of the reaction
4. . proceeds and further hydrochloric acid is produced. The salt cake produced

at the end of the process is a fine white powder ready for packaging.

Because of the demand for phosphorus compounds of high purity,
most of these are now manufactured from elementary wmm and ga
manufacture of this element in large quantities has become necessary.
Elementary phosphorus is produced by treating phosphate rock with coke in
continuous electric furnaces, when the element distils off, with the evolution
of carbon monoxide. The phosphorus is condensed and stored under water,
the carbon monoxide being burned in waste heat boilers. Although the plants
are modern. there have been a few cases of phosphorus poisoning and some
instances of gassing due to carbon monoxide. Steps have now been taken to
dulwithbothdmehuardsanditisbopedthattmthumymbe
prevented. In the meantime, all operatives are being medically examined at
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Although, as indicated above, the Chemical Works
apply to certain chemical works and other factories wi

Yy ' ¢
Ins find generall tlntoecuenndorlpsm which are in line
ith the R lntiona.yOOmpiulwalsotolowthe des of ce and
adﬁmyln?:tsmnedbymemmm’mmm in this
country and abroad, w often consult this Department when new
processes are to be com .
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leulevantsedionso!thcwmwﬂ.hwcpmwdadeqmw
- dmlwiththebasicchemiulhanrdsinfaaoﬁes.ltwouldbealmoﬂ
Es impossible to include in 8 schedule all chemical processes now carried on and,
uhk?bunindimtad.chenﬂﬂlhanrdlmnotnowlimitedto i
works.

s

H Ins re thatinthchrgerworhtheuandardotcompﬁancewi!h

the ical Works Regulations 1s extremely high. In some smaller works

the standard is lower, although very few really bad cases have been noted. The

gllowing notes describing compliance with some of the Regulations will be
interest.

In the past, objections to the fencing of vessels as uired by Regulation 1
& were usuall baledonthe!actthatfmcm‘gtoaheﬁuotht.madcmk
at the unduly difficult. For example, raking or mixing could not casily
be done over so high a fence and a lower onc was . Many buildings
mtoolowtoroverhndmnutobeusedlndint cases there was
something in the plea. In modern works where most handling is done
mechanically, these objections do not arise and Inspectors report that in very
few cases is the protectionbelownandard. Cases are, however, sometimes
reported in which new vats are installed with too low f because it 1s
often expensive to achieve the statutory standard. Inspectors d that boxes
or other articles on which a person can stand are occasionally placed along-
: side the fencing, thus reducing its effectiveness. This bad practice has 10 be
4 carefully guarded against.

4 Section 47 of the Factories Act, 1937, contains jon for exhaust-
‘| | draught similar to that regmred by Regulation 2 © the Chemical Works
. Regulations, but Section 47 is much wider in its application. There is, in

B eneral, a good standard of compliance with Regulation 2. In fact, as has
- mentioned above, many reactions are now carried out in t.
£  Inspectors report a high standard of ligh the modern chemical works,

a distinct improvement on the conditions of thirty years ago. Even where
inflammable or explosive conditions exist, safe forms of lighting are used
| which achieve a standard of illumination in excess of that required

| Reguiation 4(a). Electrical instruments and other apparatus in use in su
arcas are usually of certified flameproof type, unless they are certified as
being intrinsically safe.

‘ The fitting of safety valves, as required by Regulation 5, to chemical plant

which cperates under Ppressure, has always presented certain problems.
Valves are likely to become unreliable as the result of corrosion, and where
nvesselisalwreq‘ﬁmdtoworkatcmainﬁmuatanegnﬁveprenureitis
; notalwaysmytoﬂndamhhctoryvﬂn Wheretheganoberelmsedis

toxic or inflammable, a ipe should be fitted to the valve t0 conduct the
r escapinggastoanfe outside the workroom. At one factory where
hydrogen is evolved in a reaction, 2 _spu;j':l“ tymf valve has been fitted, the

a

being discharged to the open air, ) ng.
In another case, where chlorine is handled, attempts are being made to devise
a scheme by which it is discharged into empty chlorine-storage tanks. The

regular maintenance of all safety valves is extremely important, 2 fact which
appears to be realized by most occupiers.

| the life-belts are, fortunately, very seldom used. In consequence, Inspectors

often find that the statu.O monthly examination of this equipment is allowed

v to lapse or that a examination is not kept. It is extremely important
that this apparatus should always be fit for i iate use this can
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_ensuredonlyiftpcrcismuhrmmimﬁonmdmainm A further
important matter is the training of a sufficient number of persons in the use
of this apparatus. During the war, everyone learncd how to adjust his
‘respirator quickly, but it is amazing in how many works only a few persons
know where the breathing apparatus is kept or to usc it. The scheme
adopted at one explosives factory could well be adopted many other
chemical users. Here, the training is in the hands of the full-time medical
officer. All firemen, in addition to having first aid knowledge, are fully g
trained in the use of the breathing and resuscitation apparatus and in giving '
artificial respiration. All workers in departments in which fumes are liable
to be evolved must become proficient in the use of breathing apparatus.

Regulaﬁon?requiruthatmyvuxlwhichhumlainedadanmmu
fume must be isolated and certified free from such fume before a person
enters it without wearing breathing apparatus. Inspectors find that this
requirementisumgl[mllurri out; in fact, some factories issuc a
“ permit-to-work ” ‘ore any work in such a vessel is started. Normally,
the“pemit-lo-work”hutobesignedﬁytheworhcbemistormzs
engineer after satisfactory tests on the have been made, and the plant
cannot be recomissi until the permit has been
the work has been completed. At one works where various very poisonous
materials are used, a more elaborate scheme is in force. No person may enter
. any enclosed space unless he has obtained a certi
and an engineer nominated for the purpose. When there
stances involving, for example, carbon disulphide, a second certificate must be
~btained signed by three , namely the technical manager, the resident
E engineer and the safety officer. Incidentally, this i
: inthepremtionotﬁuanduplosion.uthe{ ing example shows.
1 alteration in a room in which carbon disulphide was used necessitated a
] portion bei cut from a steel joist. The special certificate laid down that all
= L carbon disulphide should be drained from the plant, that the ventilation
should be kept in full operation and that the cutting should be done with a
hack-saw constantly flooded with water. In addition,
with equipment during the whole operation.

The method of providing a supply of drenching water as required
Regulation 10 varies greatly in different works. In some, siipper baths ke
lnlefof water are placed in suitable situations in the works, while in ot
reliance is placed on hoses connected to a large-bore water main.
the best arrangement which was seen was an overhead shower whi
operntedeithcrbypuﬂin:gahandlemnneﬁedtonvﬂvembymplym-
ing on a platform, the prusimofwhichopemmthcvalmlntheb.ut
devices of this , the water is delivered warm from a tank, the water being
kept warm at all times by an immersion-heater. This use of warm water

| uces the shock which is inevitable when 2 man is suddenly drenched with
a large quantity of cold water.
: Eye-wuhboules.requiredbykeguhtionlo.mmonim nt where any
corrosive material is handled. Generally the bottles are well maintained and
the occupiers have taken steps to provide bottles which can conveniently
be used by a n whose eyes maz;ee affected. These bottles are usually
kept in special cupboards placed w they can be readily used. At one
works.tlwcupboatddoouarehingedatth_etopanddonotemmdwtbe
bottom of the cupboard. A hand can be slipped
ed open and the bottle gripped immediately. The
such that as soon as it is tipped a stream of distilled
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rooms ; a few works have full-time works medical officers. It is also usual
totrainstaﬂ’inﬁmﬁduwelluinthemotbmthiumdmsduﬁm
:ﬂ:amus. In the smaller works, the arrangements are not so elaborate,

though, in fcnenl, conditions appear to be sati . There is a
tendency in all chemical works to train tives both in work and as
to the ds to be expected. This has the beneficial result that even
the most junior worker has a fuller appreciation of the work he is doing.
Incidentally, tidier, cleaner and therefore safer, chemical works have resulted.

Part II of the Regulations calls for little comment except that the Jprovisions
contained in it are applied voluntarily to many processes not subject to the
Regulations. For example, bath accommodation and protective clothing is
provided in many works where harmful chemicals are handled. Most
important is the fact that industry Fas been png;r:d to institute volnn't:g
periodical medical examination in many cases w the processes are
that the health of the workers may be affected. These medical examinations
often include blood tests, urine examination and X-ray examinations.

—_— .
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CHAPTER 19

g f
i The Indiarubber Regulations, 1922 and 1955

Since the Indiarubber Regulations were made in 1922, there has been a
K::found change in the rubber industry. New raw materials have been
ught into use and methods of manufacture have been modified.

2 Lead compounds, both as accelerators and as filling materials, have been
replaced in rubber mixes by other materials, the use of which does not
involve any special health hazard. Whereas, in 1922, lead compounds were
used at a large tage of horizontal mixing rolls, it is now common
practice to add the lead either already incorporated with rubber, or as an
oily suspension which renders it less dusty. The hazard of lead dust is thus
limited to a few factories and in these to a few machines o;l‘i‘ This
; . preliminary mixing is now often done in enclosed, mechanically usted,
Py | machines. Satisfactory methods of applying exhaust to horizontal mixing
i rolls have been developed and, in general, it can be said that there is today
% . no serious lead dust problem in the indiarubber industry. Ed’ recently,
™ . some branches of the industry began adding finely divided metal to
Y | rubber mixes, but the process is so conducted and arranged that no hazard
The solvents used in the rubber trade are in the main the same as those
used when the Regulations were made, although there has been a marked
l decrease in the use of carbon disulphide. By the time the Regulations of
1955 came into force prohibiting the usc of carbon disulphide in cloth proofing

its use in that process had already ceased and Inspectors report that in certain
other branches of the industry it is unusual to find carbon disulphide in use.
It is still used, however, in the manufacture of some types of surgical rubber
goods, including gloves and tubing, but these articles are quite extensively
made without the use of carbon disulphide, and to quote one Inspector,
“There is probably no justification in the rubber industry for the use of
grbon disulphide, which should be relegated to the analytical or research
boratory *. :
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i In general, Inspectors report that, where carbon disulphide is used, a hi

,_-‘:'.h:1 standard of exhaust ventilation is provided, but that there were cases of

| ¥y use, for affixing soles, in small boot-repairing premises where the conditi

=4 as to ventilation were somewhat i . Since the Regulation

not apply to repair work, Inspectors have t with these cases under :

»4 Sections 4 and 47 of the Factories Act, 1937. -
Another solvent, the use of which has considerably decreased, is benzene. b

e For many years, Inspectors have been advocating its replacement by a less :

toxic solvent, and their efforts have borne fruit. The usual substances used |

in place of benzene are toluene, :iylene or solvent mmmu
sometimes slow to experiment with alternatives to , as the
provisos to Regulations 2 and § give tacit a al to its use, considerable
pressure by Inspectors is often necessary before agreement is reached on
substitution. At one factory, until quite recently, benzene was in constant
use. Representations were made to the occupiers to use a less harmful sub-
stance and visits were rmd wm lnsmmmda Medical Inspector, ﬂu
who took blood samples. showed evi of benzene absorption in

some of the workers examined. Ultimately the firm agreed to replace .
benzene by other substances exce&t in one process, and experiments are pro- d
ceeding in the search for a suitable alternative for use in this rather special
case.

tion is provided and the proviso to Regulations 2 and 5 is not invoked.
‘With the introduction of synthetic rubbers there has been some extension
of the use of benzene and, here too, a suitable alternative has not yet been

of goods from synthetic rubbers, Inspectors encourage occupiers to act as if
mdid. For example, at a rubber factory, a solution of neoprene in benzene R
2 other solvents is manufactured, and applied to metal articles as a g
- mﬁve.Aslhisworkilnota“lmn;l&rm".udeﬁnedinthe f
i i 7 :

i

g

egulations, the firm were urged to comply
Act, l937.anddu:i|:|im1954theyinstalledamypowe:ful exhaust ventilation
t, the inlets system being situated along the backs of
; there were also some lengths of flexible ducting to enable suction
zintstobeukenu;workwhichmld
one or two visits, Inspectors saw comparativel
with the solution and it was evident tha
efficient] appliedifthejobweurﬁedouthmexbaustedabmﬂupntbe
bench. firm’s engineer agreed to provide a portable cabinet for
1 with flexible ducting connecting it to the main exhaust system. The
N ers in the solution lmm periodically examined by the Appointed

Factory Doctor, although examination is not, of course, required by the
Indiarubber Regulations.
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4 gl“d-anedbydippingialulphnrmooocblaide.theahmgtvwﬂaﬁm :
- arrancements for the cold-cure process were formerly very unsatisfactory, but, ;
in 1952, the firm constructed a fume cupboard 7 ft. 6 in. wide, 9 ft. from

front to back and 7 ft. high, with a powerful extraction fan drawing the
fumes upwards and delivering them to the open air through an absorbing
tower. The width of the cupboard is sufficient to accommodate two dipping
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pair of wooden rails of a width to e trays of work. After dipping a
myofworkintheunk.lheopemoc?r;{nmlheun onthcrailsjustmd
the tank, and this tray pushes the previous tray ck a tray’s width and
thus the trays graduall travel from front to back of the cu and the
work on cach tray is dry by the time it reaches the back of the cupboard,
where the trays are taken off through one or other of two sliding doors.

In the same factory, rubber balls and beach rings are painted with a paint
consisting of neoprene solution in trichlorethylene, a process which, although
not within the scope of the Regulations, is conducted under exhaust draught,
_ as is also the making of the paint. .

L Another example is also worth quoting. A firm employs 30 women on a

——

I

fume process which is carried out at two large tables, each provided with
exhaust ventilation. Solutioning is done under a glass frame which forms a
continuous * fume cu » round the table and the exhaust openings are
placed in front of wmﬁn;poﬁﬁm.mﬁrmvmtobtmnedilvuy
effective in removing the fume.

1 Mnnylnspectonmpoﬂlhatwndiﬁonsinrepairtmoﬁuueoﬂenmnch
- worse than in those in which articles are manufactured. Although the solvents
| involved are small in quantity, they are often toxic and are applied by hand
| near the breathing level. Moreover, exhaust ventilation is often quite difficult
| to apply.
Solvents are sometimes used to clean parts before repair, for exam le, as at
a large central workshop belonging to a group of collieries, where the repair
l : of conveyor belting is carried on. Some of these belts are made partly of
| y natural indiarubber, but the tendency now is to use other materials, suc
i ; polyvinyl chloride, which is not inflammable. Repair is effected by scraping
E v away the damaged surface, dunillxg'it with carbon tetrachloride and applying
;.T a patch with adhesive cement. If this were a process of manufacture it woul
- be a “fume process”. The total quantity of carbon tetrachloride used is
small ; it is kept in containers designed to minimize evaporation and there
is good natural ventilation in the workshop. All the persons employed, scveral
of whom are disabled coal miners, unda&gnomhly medical examination by
. 1 the Works and Colliery Area Medical Officer.
5‘# I urgcquantitiuolmbbanndmbber solution are now being used in the
: " boot and shoe trade. From the hazard point of view, the work is in many
v ' tes&emsimilartorcpairwork. The diffic: 'ties often include those associated
5 | with the manufacture of rubber solutios. .
v The introduction of stabilized latex has reduced the number of factorics
] using the cold-cure process. Processes involving the use of latex are
r almost free from health risk, although from time to time some discomfort
§ may arise. Of the foamed rubber industry one Inspector writes: * This
¢ industtyapcamtohavefcwdirwtriskstohealth.althoughﬁmhubpm
: some incigence of dermatitis caused by the use of sodium silico-fluoride.
Steam, high temperatures and the smell of ammonia are, however,
problems in this industry and where ing is done to combat them, con-
ditions may become very bad indeed. We have already dealt with one such
firm, while another, on its own initiative, has installed a most elaborate
ventilating plant. Developments are taking place in this industry and the
L tempo will increase. Foamed rubber is being used as a backing for carpets .
® and one company is curing and then granulating the waste ucts and
e affixing the su ce to a hessian backing to form underfelt. ealth risks in
'8 this branch of the industry may well increase ™.
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CHAPTER 20
1|  The Iron and Steel Foundries Regulations,
1953

F Tuese Regulations came into operation on January Ist, 1954, with the
exception of Regulations 7 and 9, which did not come into force until
January lst, 1956. The following survey covers the whole of the initial period
of the operation of the R tions and is a record of great improvement in
the itions obtaining in and steel foundries. '
In l’oun:l;-ics which form of an organization g’ahn; upe.t!:_nlmgad
ucts, the standards are, speaking, reasonably s is is
B e thefaathaltbeﬂrmsgnvcuiedtoagrlywmhﬂndﬁu
standards they had already achieved in the rest of the works. In larger

L

foundries in general, Inspectors’ indicate that the interest of both
Employers’ Organizations and Trade Unions has contributed to
While the progress made in the smaller foundries, parti y in the j

foundﬁes.maynotbcwmrked(duemoretolorta;eofup‘ulthanto
lack of good intention) there is, nevertheless, steady improvement. It should
be borne in mind that improvements in quite items may prove costly,
not only in money and time spent on equipment and its installation, but in
the interruption of production and consequent loss. of output. Notwith-
standing the considerable cost involved, some firms have completely
rearranged their working methods in a gnume effort to comply with the spi
as well as with the letter of the Regulations. Such rearrangement is
h particularly evident in non-mechanized foundries.

-t Before the Regulations were made, there were foundries in which the
: standards achieved were not far short of those now legally required. The
conditions in such well-run concerns have been, and still are, the yardstick
by which less well-managed concerns must be measured, for it is in the day-
to-day implementation of the Regulations that the efforts made to ensure
compliance are most readily noticeable.

Arrangement and Storage

Efforts towards compliance are particularly noticeable in the matter of
general tidiness. Regulation 4, in the words * for the meom of promoting
safety and cleanliness ”, sets out its intention clearly and in so doing calls
upon both employers and workers for co-operation. The following extracts
from Inspectors’ reports are typical and illustrate both difficulties and
accomplishments. '
{ “ Bins and bunkers for the bulk storage of sand, fuels and materials are
‘| | becoming much more common and there is a general movement towards
| improved tidiness in the storage of moulding boxes, pattern plates, etc. On
the other hand, there has not been much develogmmt in the provision and
; use of racks or other receptacles for tools, such as rammers and shovels,
v which the men like to have close at hand. The usual under-bench drawer
provides storage for the smaller items.”

“In most cases, satisfactory ion has not been made for tools,
although this only involves installing shelves or racks for too! boxes and
standing trays for rammers and shovels. Bins have been provided for small
articles such as reinforcing wires and other metal articles used in the support
of cores in moulds.” .
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“There has been little difficulty with this Regulation and many foundries
mnowmuchﬁdierplzou,dlhoughwmemdomtdmylmlhe
accommodation provided for their gear and tools.”

It is probably appreciated that orderliness in a
ter safety but to increased production. A foundry whose floor s
untidy is a foundry which is wasting part of its i
floor space is production space.

Work near Cupolas and Furnaces

o This has been well controlled and there seems to be little difficulty in com-
plying with Regulation 5. In a very few cases, ical difficulties associated
with plant lay-out, notably in mechanized foundries, have led to my granting,
under Regulation 10, a certificate of exemption from strict adherence to the
distances prescribed by Regulation 5, and I amw tisfied that, by the use of
alternative safeguards, the intention of the Regu: .on is substantially fulfilled.

Inmmecam.mouldin;isdonewithinﬂ.cdaugambtnmwkh
carried on by moulders when metal is bein;hﬂxained from the cupola spout.
In others, all moulding in the danger area been voluntarily discontinued
By b and in one case a low 'ckwallhasbemhuilttoslopthcmouldcnworking
o g 100 close to the danger line. Some Inspectors consider that space lost by
oy nohibiling all moulding inside the danger area would be of negligible

Gangways and Pouring Aisles VY :
It is, however, in the provision and maintenance of gangways to the
standards laid down that greatest improvement is attainable. The idea
i he floor should be without design or order

B

:
-
:
]
.

the provision of good main gangways has caused little difficulty. Some
mmngcmenthasbecnrequircdinwmecammdthcmmordery stacking
of boxes, etc., has often made the ision of a gangway Or gangways prac-
ticable. A good many of the foundries have used concrete for the gangways,
including in one case the addition of * honeycombed ™ metal squares i
= into the concrete while it is being laid. One firm proposes to use pre-cast
*{ concrete paving slabs and has been asked to bevel the edges level with the
x sand in order to prevent tripping accidents.
Theprovisionofduﬂydeﬁnedpouﬁngaiﬂahleuomnm.pnrﬁuﬂaﬂy
- where floor moulding is carried on or where a wide varicty of articles of
different shapes and sizes is cast. Inspectors say, however, that well trodden-
down, if devious, paths are usually found. Where metal is carried otherwise
than man-handEu. the pouring aisle is necessarily more defined. In some
cases, boxes are brought to a central pouring poiat.

Personal Protective Equipment o -

Regulation 8 is definite, not only in requiring the provision of protective
equipment, including gloves, respirators and goggles or other eye protection
but also in requiring the proper use of the equipment by the worker.
nln‘:rxtors' regom indicate that substantial progress has been made; I am
including in t ischonnrefercnoetothedimcu!tiuand&ilmsbecmsel
wish to inculcate in everyone connected with the industry (and I would here
emphasize particularly the contribution to be made by the worker) an aware-
ness that, although ive equipment may not be wholly satisfactory, the
results of using such as is available fully justify its provision. -
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Admittedly, a great deal of criticism can be levelled at.the protective
equipment provided. Manyotthelulhe:andasbenosleuinxs.l o
are too heavy, and cause unnecessary sweat and fatigue. A great ul
bedonetoprovidenu;bwrtxpeotequipmcnt. Complaints about
are often heard: they “ draw thecyes.theyhmup.thcyrutnandc
visionnnd.inoomemmcyhavebeenullcsedlobeinnammablc.

I have appointed a Committee to advise upon the type and design of
goggles most likely to be acce ble io the wearer and, at the same time to

ide the highest standard otecﬁon.lhopeameaﬂydatewpubﬁsh
the recommendations of this Committee.

The efficiency of respirators is dependent to a large extent
cleanliness and the renewal of the filtering medium. I therefore t
importance to the provision of respirator cleaning facilities. The , of
eoune.isforuchworkerlohnveoneru&iemorinnumdone“athe
wash ” : in some foundries this is already pnaice.ltismthlthat
such a service be available in every foundry and the following report from
one District illustrates the practicability of such a scheme.

“Yet another firm has introduced a respirator cleaning service. Each
worker has been issued with two metal boxes, in one of which he
returns the old and dirty respirator and his g to the cleansing station at
the end of the shift. Before starting work again, he collects the second box
containing his clean respirator and es. Each worker's respirator,
goggles and boxes are marked with his works number. Three women are
employed full-time at the cleansing station.”

From another part of the country, it is reported that in a foundry where
cach respirator is cleaned and disinfected daily, so enabling an issue of a
clean respirator to each worker every morning, the scheme costs the firm
£750 per year.

i I believe that, in due course, the idea of personal protection will be better
accepted and the foundry worker will regard all his safeguards as being just
as much of a necessity as does, for instance, the welder.

O ™ W e

TR
. - T oate

Dust and Fumes.

> Progress has been made during the years 1954/5 towards full compliance
: with Regulation 7, although its specific requirements did not come into force
: until January 1st, 1956. is a record of great improvement, upon which
the industry deserves congratulation ; naturally an state of affairs is not
attained, but the industry has taken a very serious view of its obligations and
has made an apmb:.eﬂon to comply with somewhat onerous and costly
requirements. iderable experimental work was required before the
application of certain classes equipment became a practical proposition,
lndcvennowaconsidenblemomto{rmrchanddcvclopmmtworkbu
yet to be completed.

Foundry Heating.

The time-honoured heating apparatus of the foundry, the open brazier,
received a severe blow when it was known that portable open fires would be
prohibited by the Regulations. Reports from the Districts are emphatic that
thcrehasbeenngrutreductionintheuseofopenﬁru.bmmatthcyhavc
not yet disappeared from the foundries. Two years is, of course, too short
a time for a complete change in tradition.

Some of the improvements made are worth putting on record:

“ A new form of oil-fired open heater, fitted with fans for drawing air in
and blowing out the heated air, is about to be tried.”
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-

mm(wnhﬂm)andhmemsmummdmmmmmm
ments, including unit heaters and, in one casc, a hot-air plenum system.”

Ladle Drying.

Compliance with Regulation 7(2) bas been achieved by setting up ladle-
drying stations, often apart from lhetonndryorinaphcewherelimework
1 hwﬁedon.Themnso{dryinsmykomthepdmiﬁumkem(m
1 side a workroom) to an oil-burning air-blast drying piant with appropnate
) means for removal of fume. There is, in general, satsfactory compliance with
e this Regulation. -

ks Mould Drying.

% ; mmdopenﬁmhasnmheenwhouydimﬁnuedmd.indwd.the

\ unhﬁondounotenvinseamalpmhjbiﬁongitheitmswchny- ;
constructed mould stoves are, where practicable, increasingly used. It is
npomdthatwhcnaw-huteddrycrmuiedum i in one
foundry, the workers, having previously been apprehensive its use and
cmciezg.thmstmngl approved of the device because it ve better results
than di lheoﬁﬁinal:{ryﬂ.mmel the bucket of coke. Report* of the
Committee which I appointed to a vise me on this subject has been published
since the end of the year, and should prove a most hel ul source of
information on the methods which are most suitable and effective.

“1heeﬁectohhekqpnaﬁonisminuminthemddw-mmbwion l

[
]
s
:
]
!
:
§'

Mould and Core Stoves.

t Even before the Regulations were introduced, mould and core stoves had
received the attention of Inspectors. Reports in general show very satisfactory [+

towards complete compliance with Regulation 7(4). Moreover, the :
introduction of mew techniques in core-making, €.g., the carbon dioxide
. has resulted in some reduction in the use of these stoves. A number

of new core ovens with modern methods of heating have been built ; the fires
are outside the stoves, and the hot gases are mechanically circulated. In a
myhrgemﬂubleimnfoundry.dectﬁcannulin;mmbeinsinmned.

Knock-out Operations. :
There is no doubt that when the Regulations were made the requiremen ¢
of Regulation 7(5) were viewed by foundry occupiers with some dismay

g%

except in modern, fully-mechanized foundries, there seemed to be no
techniques which could be a ied to the of dust removal at the
knock-out. Moreover, the effective ra of the from other ,
foundry processes, as required by ion 7(5)a), presented many

difficulties, which have not yet been entirely overcome. However, the
made in dust removal, though by no means entirely nmha:y is
the case of small and medium-weight castings the problems of d
have yielded to research and experiment o a most encouraging degree.
worth while giving some extracts from District reports in order to show
a real effort i1s being made.

?
et
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when a man does all his operations himself, he sets his own pace of working.
Another firm obtained a quotation for a system of localized ex
ﬁon.onebwdforuchmoulder’sposiﬁon. The scheme, as first drawn out,
was submitted to the British Cast Iron Research Association, and amend-
mentsmrequimd.panicululyinsiuso!tmnkin ; the firm proceeded
with the scheme at an estimated cost of perimen
on the same lines and a local exhaust unit was ordered. This firm also tried
centralizing the knock-out, but found

great that it was impossible to run the
loundty.thepropmﬂmforaunopymuchmonldeﬂmﬂ.witha

in the upper right-hand corner drawing the

worker along an inclined plane. A small foundry has been experimenti
for some time, and has now installed small roll
above floor level, on which the moulds are placed and poured. The moulds
are then pushed to a knock-out point where upward exhaust is applied. Thi
firm makes small goods, and knocks out very quickly after pouring.

This
It is difficult to summarize the position about knock-out operations. Some
firms, probably most, still knock-out on the foundry floor where casting takes
place. The provision of special knock-out stations which can be provided
with exhaust ventilation has been widely discussed. The more progressive
firms, thinking along lines of further mechanization, have experimented, or
are arranging to do so, with plans for centralized knock-outs associated with
further mechanization. In some foundries where big castings are handled
there are constructional and other difficulties in crrovidmg any central position
for this work, while some small foundries plead that lack of floor space and
the rate of casting makes it uneconomic to make any change. Damping to
kecpthednstdownismoﬂedtoinmﬂmand -out frequently
takes place when only the persons actually doing the knock-out are present.
Other firms are spending money on improving the general ventilation, but
sufficient attention is not aiways paid to the ision of air inlets to balance
the extraction at the new roof ventilators which are being fitted.

The following describes a general arrangement which might well be
adaptable to many foundries. gevcml roller conveyors converge on to one
which leads to a vibrator. Powerful exhaust is provided at the side of the
vibrator, so that the ducting does not obstruct access for removal of the
casting by overhead crane. Removal of the steam and dust has been found

to be fairly complete.

-1 | On the use of wet methods, the following is of interest. In one foundry
: where large numbers of big cast iron pipes are made, difficulty has been
encountered in the suppression of dust generated in the de-coring of the pipes.
The cores are very hard and quantities of fine dust are produced in digging
them out. An experimental high-pressure water jet is to be tried as well as
a wet de-coring bar. It maybepmsibletousctbcwetde-cmingbartmm
the beginning of the de-coring at each end of the pipe and to use the high-
* plusurewaterjdtodeulhemmofthepipc.
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Dressing and Fettling Operations.
In these operations, the reduction and control of dust has been considerably ¥

improved and, by separation of the processes, the number of work?mosad

to dust has been reduced. The reports do not indicate any great di ty in

the separation of processes as required by the Regulations.

Considerable advance has been made in the fitting of efficient exhaust
ventilation at pedestal grinders and swing-frame grinders. The use of
:E;ﬁllly-duisnad fettling benches with exhaust ventilation has increased and

mmmmwhy.inthemmsedazurortw&mxdem‘ ble
progres i ust control a to
pomhletooh:uchuabntiw wheels, discs and brushes has a con-
siderable em, but during the year smneufmgm was made and, since
the end of 1955, further ts have led to the view that this problem ’
is capable of solution. Time is, however, required for the development of §
universally devices,

'« T o e

Bathing Facilities and Clothing Accommodation. 1
‘ It is important that the progress made in the provision of these amenities
should be realized, and for that reason I quote figures obtained for December,

1955.
Total number of foundries ... ... e e e 1,850
Number where there is full compliance ... ... . 79 .
Number where compliance is in progress ... ... .. 691 {
Number where nothing has been done W e ,

In the remaining 70 cases exemption from the Regulations is under considera-

tion, and in some cases exemption has been !mmed. It will be noted that
! the figures quoted are those for the end of 1955 ; since then further progress
has been made. The achieved has not been without considerable
difficulty and expense. The standard attained in many cases has been high. {

Difficulties have been greatest in small foundries in which space cannot
easily be spared and where there are surrounding properties, closely adjoin-
ing, which prevent expansion. large firms have delayed until the last
moment the expenditure for special buildings to house the facilities, but
meralﬁmsminmumo!emctingmchbuildingsalthemdoﬂheym.
i In these, ision has been made for changing rooms, Jocker accommoda-

y tion, basins and shower baths. The gquestion of what constitutes
adequate and suitable facilities for taking shower or other baths has given rise
to much controversy.

1 In some roundries, the interest of the workers in the bathing accommoda-
tion is onlg half-hearted and only a small number use the existing baths.
rms are asked to provide more accommodation, argue that
there will be no demand for it and that the expenditure will be wasted.
However, where a firm provides good shower bath accommodation,
experience shows that the number of users will, as a rule, gradually increase.
It is often a question of change of habit, that is to say, as to whether workers
are going to spend twenty minutes’ bathing time at home or in the foundry
baths. Possibly the housewife may exercise her influence in favour of the
foundry baths. Mnnym‘kmphypmumdweloomelhuhaﬂat}n
match before they go home. The same principle applies after work, and once
the bath habit has been formed, it will continue. Several managements have
visited local pit-head baths in search of useful ideas : advice has also been
given by firms who already possess shower bath accommodation.
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General. :
Some Inspectors t{:ﬁm outstanding changes. An excelient example of
progress is in the case of a large foundry in the Midlands, where 200
s are employed. The foundry is within the precincts of one of the
mﬁc@oﬁuinthemmicl.mdwhmthemndudsdmpﬁm with
thngctonest Ammera.llyolthe %wmﬁnmmmnm
came into force, meeunﬁl were i i management to
discuss the implications of the Regulations. It was clear that full compliance
with the R tions was going to be a very
then decided to replan the layout of the whole foundry, to incorporate the
most modern equipment and to mechanize as far as possible. This year marks
the end of the installation period. The total estimated cost is about £120,000
although not all of this, of course, will have been incurred in order to comply
with the Regulations. The firm now have a fine modern foundry, more or
less completely mechanized ; there is a water-jet cleaning system for the
larger castings and for the others, automatic knock-out with complete
enclosure and dust extraction ﬂu\t: fettling benches are provided with
mechanical exhaust ventilation. In fact, there is so much air movement that
a recently installed panel-heating system is now insufficient and is i;eg'rocm
of being augmented. A new ablution block has also been compl with
one shower for every ten persons. The showers are proving extremely
popular, and the firm propose to provide additional showers and clothi
accommodation should the present installation continue to be used to
S&dty. Provision for such an extension was made in the design of the

:
g
:
i
g

It is as well that I should report on some difficulties which have added
materially to the work entailed in achieving compliance with the Regulations.
Many foundries are severely handica by unsuitable buildings and
inadequate space. Unfortunately, foundries appear on a list of dirty and
noxious (and, therefore, undesirable) trades issued to Jocal planning
authorities some years ago, with the result that foundries wishing to move
and to rebuild find it extremely difficult in some arcas to find any authority

pared to hzave them. Some trouble has been taken to convince one County
ing Authority that a modern foundry need be no detriment to an
industrial area, but some other authorities still ist in their dislike of
them. Other difficulties arise because areas in which some foundries have
existed for years have been designated as residential, and the firms can neither
extend on their present sitcs nor get help to move elsewhere. One District
or laments that, in consequence, there is no foundry in his District
where all the latest developments can be seen and that if only there were one
such to which planning committees could be invited, the way of the foundry
occupier wanting to move might be somewhat easier.

229

Published by AsbestosClaims.Law

Annual Report of the Chief Inspector of Factories (1955)
asbestosclaims.law/library/10918/230

ACL Doc 10918 - Page 230 of 282


https://asbestosclaims.law/library/10918/230

PART IV. HOURS OF
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they claim,
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i A, |

found the boy in an all-night café near the factory where he worked. He told
thcpolicethathehadbec.nukedbyhisanplonntoworkthrou@thenigm
to finish off some safety fireguards, and that he was at that time haviog a
meal interval. He was taken home by the police but the older boy, who was
with him, returned to the factory and worked throughout the night and all
next day until 4 p.m., a continuous period of 32 hours, apart from meal-
times. Another case was that of a boy of 15 employed in the repair workshop
of a long-distance road transport firm. From time to time, after having
worked ewhol_cdayinthebctory,bewas sent out on long journeys to act
as driver’s mate if the regular mate failed to report for duty. On the day this
was discovered he had returned with the motor lorry at 2 a.m. and started
work in the repair shop at 9 a.m. on the same day.

All Divisions report on contraventions of Section 1 of the Employment of
Women, Young Persons and Children Act, 1920 ; children of compulsory
school age have been employed in factories after school hours, on Saturdays
and during school vacations, particularly during the summer holidays. Such
employment was more prevalent in seaside resorts than in other parts of the
country, no doubt due to the increased demand for labour in seasonal trades.
Inspectors report that such illegal employment was usually due to ignorance
on the notthecmployeuutothelawonlhembjea.ulherthanto
any deliberate attempt to violate the law. County by-laws regulating
the employment of children of school age usually list certain trades which are
unsuitable for children, but seldom make any reference to the fact that the
employment of children in factories and industrial undertakings is prohibited.
Employers are only too glad to avail themselves of the services of these
children, not only to meet immediate production requirements, but in the
hope that they will take up permanent employment with them on leaving
school. These cases sometimes come to notice as the result of accidents. In
one such case reported, a boy of 14 had his foot mApped in a conveyor at a
cider-making press and in another, a boy, also aged 14, had the end of a finger
trapped in a baling press.

1

|

This chapter is normally limited to the hours worked by women and young |
|
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' but it may be of interest to record here that a large firm iron-
' founders in the West Midlands, in co-operation with a large firm of con-
structional engineers who have operated a similar scheme for years, introduced {
a special scheme of employment for their old-age pensioners. These are 8
employed in an independent production unit on a y rate of wages arranged ¢
between themselves and the management. To avoid the rush hours, they start |
halfanhourhternndﬂnhbanhouruﬂierthantlwrmdthehaory.luving '
five minutes earlier at the mid-day interval. They are allowed a ten-minute |
break during the morning and afternoon spells and are provided with a small |
rest-room for their private use.

Under Section 83 of the Factories Act, 1937, 83 orders allowing the period b
of employment to start before 7 a.m. (but not before 6 a.m.) were issued 1
during the year, of which 62 were renewals of orders previously held. The .'
hot summer accounted for some of these orders in processes such as chocolate |
coating, biscuit filling and pottery glazing, which have to be done in the cool '
of the morning. The majority of these orders, however, are required to allow
boysunder!ﬁyunotngetoworkonthemmningshih.wheretwo-sh:hor .
three-shift systems operate. In other cases, the 6 a.m. start is necessary to -
suit the hours worked by men.
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The Employment
(511955, No. 27.

These R i i i
” h%m:mmmhmwss. They apply to

of Young Persons (Glass Containers) Regulations, 1955

onmorell:m!wdvedaysmnnypmodof consccutive da
| ys.
Schemes under Emergency Powers
Indicative of the ever.i industrial activi throughout

the foilzo;mg Table, which gives the number otmmy - e
umoontim;?'m Section 59(1) of the Defence ( )me::‘hlpd : 1939,

. in force by the Supplies and Services (Coulimlllaﬁou)m&mw”'

TABLE 3 3

SPECIAL SCHEMES OF HOURS OF EMPLOYMENT

Ordenlndl'mnidou :
February,
in Force uuq &? %ﬁﬁ,ﬁwﬂm

%ﬂm?&hmsmd?w&u

I g Employment :
Shif l'
T e e U] S ME ] B o
T
otals .., . 2,162 2,198 2,498 2,691

At the end of November 195
POy + 1955, the total of 2,691 had exceeded
P""‘l’;:‘;’fgml;ff by 327. This increase was mainly due to ':'1’.: mfg
mﬂ“m“‘mm A s wﬁ eg.e:-lm employment, but it also included some part-
shift. urymwmugwork,mmdedday-workma

not
OrdeertheDdenou ations been made to allow
f:i-;!'nm which are outside t%:‘:'omiomh.:? the Employmmto
omngAa.l”ﬁ:myahm tg
m.
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was not available and the product was vital to the country’s economy. One
of these cases was that of a steelworks where a large extension, containing
newly-installed and expensive plant which had to be worked continuously
day and night, was brought into operation but sufficient men could not be
found to work the continuous three-shift system necessary.

' Most of the remaining night-work orders have been operating since the war
: and relate to iron and steel mills and glassworks where the processes are
¢ necessarily oontinuous.mdlborugeotmlcldulthboutpuﬁm.

In some steelworks, the Continental four-crew three-shift system, which
has been operating in automatic and semi-automatic glassworks for many
years, is now being introduced. Overnmdof[ourweeh.theavmge
working week on this system is one of 44 . The system includes Sunday
ahifu.andhmqain.wbmmaleyoun;pcrmw 16 and over are
involved, special permissions are necessary.

The Factories (Evening Employment) Order, 1950

Part-time evening shifts have become firmly established in a large number
_ of inﬂc;adﬂumies nnmd.dal:s the othm si.pm?;. number of ‘;a:th issions shows,
; are ily extending to others. morning those employed
I onmningnhimiznowbu‘ngpammedyunderspecialemergcncyorimin
- several factories. R tromaﬂomtheoountryconﬁrmthatthiuym
of work has been of immeasurable benefit to industry at a time when the
manpower resources of the country were strained to the utmost. Without
these evening shifts, many firms would be quite unable to work to their full
productive capacity. Industries subject to seasonal pressure have, owing to
| this system, been able to obtain the output required without making unduly
J heavyovcrﬁmedcmgndsonﬂwirdlywkmorhavingmoumlothe
; special overtime provisions of the Factories Acts. While women on part-time
evening shifts are generally employed on productive work, such as light
assembly work, packeting, etc., many are now being employed on cleaning-up
processes, such as those in bakeries, where baking ils, tables, etc., are
cleaned when the day staff has finished work.

Provided the factories are within easy travelling distance of residential
ahrlo}as, there appears to be no scarcity of applicants for part-time evening
shifts.

Axbasalmdyheenmted.mnywomenwhoworkonlhuepan-ﬁmc
evening shifts are now also working on Saturday mornings. These women,
havingﬁm¢wdothcirlb0ppingduringtheweek.donothavethenmc
objections to Saturday morning work as have those workpeople employed
full-time.

e eamm—.

The Employment of Women and Young Persons Act, 1936

During the year, 157 permanent and 16 temporary authorizations were
granted ; 58 authorizations were revoked, mainly because either they had
not been used during the stat period of 24 months or were no
longer required. A total of 1,479 authorizations, of which 7 were for
temporary periods, were in force at 1,178 factories at the end of November,
1955. This was an increase, over those in force at the same time last year,
of 126 permanent and 11 temporary authorizations. This increase occurred
mainly in the textile industry, although the number of authorizations operating
in the engincering industry also continued to increase. The number of .
authorizations would probably have been higher had sufficient labour to man
two-shift systems been forthcoming, for several firms had to abandon two-
shift projects for this reason.

. — ———— ——
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The Hours of Employment (Conventions) Act, 1936
An automatic sheet glass works in the South of England, which
- closed for some time, was reopened during the Mbﬂ?&
2 . orders. Suﬁumtlaboyr.howcm.couldnmbemuiwd!onheomﬁonot
i the four-crew three-shift 42-hour week system required under this Act. They
l;:ct!‘guforcetobepn with a three-shift system week,

of
the end of the had obtained the additional
4 oAb Aor s e

(S T == T

Ll
-

-ﬁ.-ﬂ‘-A-

- o o 8 e

. —— A wm

WA e R e .

234

Annual Report of the Chief Inspector of Factories (1955)

Published by AsbestosClaims.Law
ACL Doc 10918 - Page 235 of 282

asbestosclaims.law/library/10918/235


https://asbestosclaims.law/library/10918/235

—— YN

PART V. WELFARE
CHAPTER 22

Welfare

- A ]

WASHING FACILITIES

IMPROVEMENT in the provision of washing facilities was reported from all
areas. A high standard is now generally accepted as a necessity for nmew
lactoriesandthisispuﬁculaﬂycvidentonmdingmmdinthem
towns. There were, however, still cases in which the facilities ided were
inadequate. Sometimes, where increases in personnel have taken place, it
has been found that no allowance had been made for such expansion. Many
architects and managements have consulted the Department during the
g’nnm'ns stage and thus avoided subsequent trouble and unnecessary expense.
Some local authorities require to know that the washing facilities, in common
with other requirements, are in compliance with the Factories Acts before
passing factory plans.

The differing attitudes of occupiers and architects were often illustrated, par- [
ticularly in the case of small factories. One Inspector reports, fo~ example, . {
the case of two small factories which were inspected prior to occupation. ,
One was a garage where about ten persons were to be employed. The building
was newly erected and was receiving the ﬂnishint&ouchu. Although central
heating was installed, there was no provision for water at the single wash !
basin. The occupier promised to rectify this immediately. In contrast, the
second factory, where about twelve persons were to be em , had an
excellent washing and sanitary block, which included two wash basins and a -
shower bath, all with hot and cold water.

; Among illustrations of the high standard of facilities in new factories was
! the following. * In the spacious washrooms of a carpet works both wall basins
p and circular spray basins have been installed. The walls are tiled throughout
and provided with numerous mirrors ; the floors are covered with red asphalt.
s Aglazedcubiclchasbeenpmvidedtorananendantinlhcm‘lroom;the
48 wmg'smomcommuniutudirecﬂywitharutmmmdwmbuhnce

e

g

extensions or for reconstructing buildings, occupiers tried to provide good
 washing facilities. This enlightened attitude, however, is unfortunately not
' yet by any means universal. or example, two firms, employing 500 and 100

workers respectively, were claiming to comply with the Acts by providing

buckets of hot water on the shop floor. Neither firm had any s space but,

later, each had cleared a space and installed rows of basins with hot and cold

water, liquid soap, hot-air driers and towels. The facilities were being used
I r before the installations were quite completed.

The majority of workers appreciate good arrangements for washing and
where wash places are conveniently sited they are well used. Of two com-
parable engineering works, one has troughs in the main shop and these are
regularly used by large numbers of workers. The other has the same amount
of accommodation, beautifully kept, but located near the main gates, and this
is hardly ever used. Another firm had erected, some years ago, a series of
small washing blocks, separate from the main workrooms, in various parts
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‘ Some Districts reported that whenever opportunity arose for making small
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towels and also, in some cases, overalls. Others have the matter under con-
sideration. In very many cases towels are not replaced nearly often enough.
In some areas, increasing use is made of towel-supply services. Paper towel
are becoming more popular, but sufficient care is not always taken to ensure
that their use does not result in floors being littered dirty wet paper.
Hot-air driers do not seem to be popular, although many Inspectors are of
the opinion that they are the answer to the dirty towel problem.

Liquid soap is su'ineding bar soap and is more favourably received. The
method of storing quuidmpinacmtmlrmmirandbﬁng":ritm
the basins by means of branch pipes provided with dispensing
becoming more common.

CLOTHING ACCOMMODATION |

The general picture is one of small advances. The provision of adequate
and suitable accommodation for clothing is still regarded I:Lmy employers
and employees alike as one of the * non-essentials . At present rate of
progress it will be some time before it can be said that the position is every-
where satisfactory. ‘

Inspectors report that the trend during the year has been to provide the
clothing accommodation near to the workplaces. As frequently mentioned
in these Reports, experience has shown that workers are extremely loth to
bavcthdroutdoordothingmoflightmdalwwqueueuptogﬁit.
As in the case of washing accommodation, arrangements necessitating a
detour on the way to the gate are highly unpopular. Even where good
cloakrooms were available, cases were again reported of coats hanging over
chair backs, on nails near the workbenches or on stanchions where
almost touched the machines and were exposed to oil-fume and swarf. In one
factory clothing was drag:d over the transformer. At another a worker hung
his coat within an area having large notices prohibiting entry because of the
presence, in a store below gr , of a Cobalt 60 isotope. He had put his
coat there for years and was not going to change his habits. Immediate
action was taken in both these cases.

In a number of new factories, cloakrooms have been provided for each
department. As a Ert of a major reconstruction, an engineering works laid
out its workshops in such a way that, on entering, the workers pass into a
cloakroom and then to the time clock. Washing fountains are placed next in
order of sequence so that, when leaving work, a man may conveniently wash,
clock-off, collect his clothes and leave. In some shipbuilding yards, where
centrally situated cloakrooms had been little used, has been

ided in each de t of newly-erected shops. Excellent cloakrooms
ve been installed in of the larger factories in the lighter industries
andlheymweﬂp.uom In the heavier industries, lockers at convenient
points were commonly found. Cloakrooms partitioned off from the work-
shops by glass panelling, and without an attendant, seemed popular with
workers. Inspectors report that cloakrooms have been better used when
arrangements have been made for the security of belongings by installing
pull-up racks, by locking the doors or by appointing an attendant. In a new
town, a type of coat-hanger incorporating a basket which can be locked met
with workers’ approval. The locking of cloakroom doors has to be carefully
watched. In a works with an extensive cloakroom on the first floor, the Safety
Officer found that the door at the end remote from the attendant’s niche had
been locked to prevent unauthorized entry. There was risk of serious trouble
in the event of fire or of panic exit for any other reason. The lock was
replaced by a crash-bar fastening and the attendant was made responsible
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for thildoorbdmluchandnﬁd:hmg' time. An Inspector found s

m - accommodation ired at one factory had been provided |4
a rack placed across the opening to emergency exit. The

rack was swiftly removed. = f

mmmnmmndunhckmmwomﬂmdlownmum :

- .o d T

and disinfected,

Arrangements for dryinswwet clothing
may be non-existent when

is the provision of tubular electric heaters, which can be eithes permanent
fixtures or, in the case of portable stands and racks, pluﬁimo conveniently-
placed sockets. Some firms are experimenting with sheet-metal convection
platuinnncﬂontoimpmvethcdtyingeﬁdencyofthmhnm A method
of panel radiant heating was also seen. -

that these, too, be suitably housed.
1 # , In the matter of clothing accommodation, as in the case of other require-
P I

muofﬂ)eAa.mhitecumbothhighly ised for good industrial
planning and, in some cases, strongly uiﬁcimr?;r‘efheh' surprising short- }
ings. The usual fault is failure to allot sufficient space, whether the
workshops.

- -

accommodation is to be in separate rooms or within the

lhemnawbcingmidedmofaoodmndudand ign and many are
excellent. On the ot hand, old customs die hard and is still con-
siderable apathy and aiso prejudice among employers and em alike on
lheqnuﬁonofmﬁnginthmprocmesmdtypcsdworkhi o carried
out standing. Nevertheless, when managements have, possibly in the face of
opposition, provided really good facilities for sitting, the workers have soon
come to ize the benefits arising therefrom and have shown appreciation.

m s -
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The question of the suitability of seats in relation to the worker and to
thejob.paniculaﬂyumprd:hckremmdtooumislﬁllabispmblm
in many factories. In similar works and on identical processes it will be
alleged in one firm that backrests inconvenience the workpeople, while in
another, all the workers will be found using seats with backrests. In a boot
factory, where there is a training school, the girls are trained to use
50 that they have become accustomed to them by the time they go into
workrooms on production. The older workers will still not be parted
their stools and boxes if they can possibly help it. They find that a
of habitual posture is inconvenient at first.

During the year, opposition was diminishing to the idea that,
practicable, arrangements should be made to do work seated. Man
instances were noted of seats being specially designed to enable em
who;wmalynood.toworkhu's‘i;gam(ot:::lfrmmm%mh
jothing, ided specially high chairs (¢ al wi

mtslndwoodenbuctrms)fromwlﬁchmhwnmmwalcgforbrakm
at his four narrow-fabric looms. Another firm installed specially
with backrests, for workers at warping and polishing machines
to give them a good view of the threads. The latter firm also
chaiutomitthehdghlo(thcmchiueforworkm“mﬁns
Jute factories have now installed sedts running on

ingiving. At this work the warp beams are sus from a low gantry.
On cither side of the beams are seats running on ﬂ.ﬂnih.mglm
are of metal construction with wooden seats and i

i

£

£

I

3
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g
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deal of straining and moving. Watcb-makinieﬁnns have provided sliding
scats for various operations, so that they can
effort. Sliding seats are much nﬂuremted at conveyor production lines and,
in one case, for work on four adfacent machines. At a large
produces crankshafts, a seat has been provided for the first time for work at
an inspection table. For this job, lateral movement is essential, and, of two
sample scats obtained, the type chosen is a chair which runs on rails let into
the floor, with arrangements to prevent the chair overturning. One worker
commented that he wished he had had the seat “ten years ago”. Another
e-ocess where progress has been noted is that of core-making in foundries.
arious types of scats were seen, including hinged seats similar to those on
textile speed frames, fixed to the benches where the cores are made.

| There are still many cases where the comfort of the workers could
| improved by the alteration of plant. For example, in a metal-box
| it was noticed that the pedals of several presses w

I one worker had tried to y this by placing a brick on his
|

:

TR i B
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{

g

:
E.
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B
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served to drive home the m
'bll::; .]'Im'hmji',am t:“mlc been ted with rzrd
problem. This fact again inted out to

tables and the arrangement of upon them. In
:llfhmu:th mﬁmm - mdxgmu:n.li ted there

ough, as engineer indi y pointed out, were man
chairs stacked in the room. Obviously, the workers stood because
was poor. Old tables, with deep aprons and i
effectively prevented any attempt to do the jobs seated. For
small cost, eg., by cutting knee-room in the aprons and
work on a semi-circle principle, the unused chairs could have been brought |
play their proper part in the factory. N
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~ An industry which has clung to the time-honoured buffet is the pin-setting ;
trade, and it is pleasing to report that several conversions have been effected. .
The work is purely sedentary and experience has shown that objections to a .
seat with backrest were based on’prejudice and the question of expense.
A particularly good effort was made by the foreman in one of these works,
where men were em . He ingeniously made use of strips i
material, which is used in the trade as a foundation for i

wool combs. The plastic is about § in. thick and can be moulded by heat.
Sﬁqnwmmouldedtoaminblebukmtmmdambedtothcuinin;
stools ori_metal pillars. The men were delighted with the improvement. A
similar u$é of materials available in the workshop was seen in a factory
making brake linings, where men are empl on sedentary work, drilling
and countersinking finished brake linings. Following a suggestion that the
seats should be fitted with backrests, the works manager took several of the
largest brake linings, which are of suitable dimensions and curvature, and
attached them to the existing stools to make admirable backrests.

In the pottery industry, the increasing degree of mechanization may allow

many more jobs to be done seated. For example, some of the automatic

et mﬁnglfnuhhummh:%dbyo:‘fwrku.whounﬁtuﬁ
ing point ; formerly a person to stand to operate a spray gun.

‘ firm has modified its towing-machine controls so that they can L‘ ted
cither from the sitting or the standing position and hw«l industrial-
type chairs with backrests for the operators. Some bi brushers are still

‘ ' to be found using the traditional t legged stool, but most firms have

ﬂ provided low chairs with backrests. 4

Concern has been shown in regard to the seats provided for crane-drivers.
One Inspector reports: “ The worst seating that has been noted has been
that provided for overhead crane-drivers. In so many cases the cabs are out -
of sight and in many instances the seats are improvized ; sometimes loose
stools and boxes covered with sacks have been seen, although for this type
of work it is essential for the crane-driver to have complete control of his
cranc and to be able to watch his load. Improvements are essential. It is a
problem which will have to be tackled by the crane-makers in order to provide
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entirely successful. Another Ins remarked that the provision and
of suitable seats appears to be y a matter of common sense and
was satisfactory to find it dealt with in this way rather than as mere
rlianec with legal requirements. An outstanding example of this kind
wndnahaoqwhmaboutﬁoworkmmlymwomm.mmpl
on paper-bag manufacture and where the mana i i
seating special attention. A seat was provided for
of such a height and in such a position that the
it as readily as she accepted the operation i . Some of the seats were
quitehighupattheﬁdeotthemdﬁnu.wthatthemchine—minders
mtchtheworkwithomuninand.inoneortwoam.amerotthe
hadbeencutawaytoallowittobeﬁttedinbesidethetnmedthe
in just the right position. Backrests were provided in every case and w
ﬁxedtootmtmnotpmaimblcthemmguhadpmvﬁeddightly
blocks of wood — this was his only failure ; the girls continued to
{ flat reels of paper which they selected from the stores. Footrests in
T have received too little attention. R from many areas indicate that
| are usually non-existent or consist of a non-adjustable narrow board or
which affords a * perch ” rather than a “rest” for the feet. Often,
» to get the necessary purchase for the job, the worker makes his or
[ footrest out of material which may be conveniently available.

Altboughmuchprosru!hubeenachieved.itconﬁnuulobedow.
occupienstﬂloonmderweﬂ-desiznedmwbemunnmrylux i
| of a valuable element in both the welfare and the * productivity
,  worker. Oldamg:isoumwmeumupmnetomﬁdergoodm
be “coddling ”. Inspector quotes an interesting illustration. “
ineering works the job of dippi metal rods in cleaning fluids was
on intermittently in the stores. No one had given much thought to this
it was not on a normal production line a ithadbeenauﬂomg“
: be done standing. When ing round the
E was being done by a cheerful est Indian who
; plamditmaboxmdperchdhﬁnsdtmﬁ. 1
acidly at him and said, ‘ Are tired? ’ The answer came immediately.
“No, I am sitting so that I don get tired.” The
and put the matter in a nutshell.”
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CANTEENS

The urmderminmacriticalone(ormoﬂamm.bmmlhe
continuing shortage of trained catering workers, the increased wage rates for
canteen staff and the hi cost of many raw materials strained the resources
of the canteens generally, so that considerable skill and initiative had to be
exercised in order to provide reasonably priced meals.
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- Hygienic standards continued to improve ; there was greater interest in
mmﬂhodsdmlhmg-upmdmymw&nuﬂiﬁuequip-
ment. Very attractive colour schemes were seen in many dining rooms and
the addition of curtains, plants and flowers gave a touch of homeliness. On
the other hand, there is room for improvement at some dock and shipyard
mwbmtho;pmﬂeﬂmig:edm:thetyped

construction makes it difficult to these canteens attractive, or

reasonably clean. G
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snack meals. In building operations on long-term contracts many improve-
ments were noted ; canteens were of a more permanent structure and, where
ﬁni_shonmlhmdﬂooummoothandwhuundqm&omhmpu
facilities had been installed, a good standard of cleanliness was maintained. | {
The use of bottled gas instead of solid fuel also contributed to the im
cleanliness. On smaller sites re: showed that messrooms were frequently

of poor structure, with rough and were furnished with uncomfortable
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PART VI MISCELLANEOUS
CHAPTER 23

Textile Piecework Particulars

THE work of this Branch of the Inspectorate becomes more exacting as new
systems of piecewg‘k.Jaymem are introduced into the textile industry. Each
system calls for a ul scrutiny by the Inspector to enable him to determine
“such particulars of the work to be done by each person employed as affect
the amount of wages payable”, as required by Section 112(1)d) of the
Factories Act, 1937.

Industrial consultants are engaged in ically every branch of the textile
trade from the fibre stage to the fini fabric. In addition to replacing
straight piecework systems, time-study methods are being introduced into
departments where time-rates mviously operated. The continued labour
shortage in the textile industry without doubt influenced many firms to
introduce production bonus schemes and time-study methods of payment in
an endeavour to obtain the maximum output from the available labour force.

The carpet section of the industry has perhaps been the most conservative
in its attitude to work-study methods. Most carpet manufacturers have, until
recently, been content to pay straight pi rates which have been estab-
lished over the years. The usual of fixing rates scems to have been

.

their plants since the war. Wide Spool Axminster looms are now largely used
for making seamless Axminster , to the exclusion of “ Setting Looms ”
ial used for the making of the Chenille type. The setting process requires two
: weamxformchloomnndthcg::du cost is therefore lower in the case

of Spcol Axminster weaving, which requires only one weaver per loom. In

order to lower costs still f and to increase the rate of production, certain
manufacturers have fixed piece rates by time-study methods. It has also been
found advantageous to foster methods of incentive payments which induce
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L workers to increase lEroduetion in the spinning and finishing processes of this
k industry. It seems likely that, in the not too distant future, time-study methods
1 of rate-fixing will be more widely used in the carpet trade as a who! .
Ever since the Cotton Manufacturing Commission System (known in the
™ trade as C.M.C. System) of payment was introduced, manufacturers have had
u difficulty in maintaining many of the weft package kn'ﬂu specified on the
n weavers’ Beam Data Cards. In the past zear. however, the irregularities have
been mainly confined to cop weft. This would indicate that where pirned

weft is used manufacturers are now exercising the care necessary to ensure
that pirns do not contain less yarn than the length stated and thereby to safe-
rd the weavers’ earnings. Several check visits had to be made to some
rms where di ies of from 100 yards to 250 yards were noted in the
:geciﬂed cop lengths. Often a length would be reduced, but, at the next visit,
e Inspector would find that cops of the same count from the same spinner
were again shorter than stated. of the manufacturers concerned decided,
when making tests, to make an allowance of 5 per cent to cover future
variations. The other firms have made arrangements to check each delivery
of yarn and adjust the Beam Data Cards where necessary. The cost of working
this system of payment is undoubtedly increased through the inability or

243

Annual Report of the Chief Inspector of Factories (1955) Published by AsbestosClaims.Law
ACL Doc 10918 - Page 244 of 282 asbestosclaims.law/library/10918/244


https://asbestosclaims.law/library/10918/244

| ._mﬂmmmwgm il & mmmmumm T oIt
mm 23=Sds L wmm wu..m :
mﬁ i mmum mm.mw.mmmu,wmm oy %m
| ﬂm m m M mhmmmmﬂ mwmmmm mmm
_ mmmmmm“. mm mw.,m mmmm mwwmﬁmzmwmww il
- BEgsed L Syydgis uwm g3=¢
mm.m cwwmmwmﬁwwm.wm mmmmhmmmmm i1 w,w .mwm% mmm
il it e
wiw s WW.M mmwm mmmw iz bt L..M.mmw
m mu: mmm mmmnmmﬁmmﬂm Em i m mmmhm

Published by AsbestosClaims.Law

asbestosclaims.law/library/10918/245

Annual Report of the Chief Inspector of Factories (1955)

ACL Doc 10918 - Page 245 of 282


https://asbestosclaims.law/library/10918/245

Checking of weavi ntutormqulwnhrr of the Iaspector’s work

and there were MM of rates being oug:lninmrect. most of which

1 arose in consequence of arithmetical errors. At one factory, the rates for four

¢ sorts of cloth were found to be incorrectly stated on the weavers’ cards as a

, result of such errors. The rates were revised and £5 2s. was paid to weavers

‘1 as recompense. There were also numerous rates incorrectly furnished because

| _ of wrong percentage additions or deductions made for different factors affect-

' ing the rates. At one factory, the rates for five cloths were adversely affected

f by such incorrect muyz adjustments having been made for one or more

B aa of the followi : cloth width, high or low picks, pick finding, and

L coarse twist. When rates were consequently corrected, £4 3s. was paid in back-

pay to the weavers concerned. Another firm, who had just commenced to
make a spun rayon cloth which was quite new to them, had omitted, by over-
sight, to make the appropriate 30 per cent addition for these yarns. Fortunately

*t:l}c;:.monlythreeloom weaving this fabric and back-pay amounted to

At three factories where furnishing fabrics were being made from coloured
rayon warps, rates were found to be incorrectly furnished to weavers because
the actual sized length of the warps had not been taken into account. The
firms were using nominal or ordered hs for weaving price purposes, The
yarns had been stretched in sizing and the actual lengths were approximately

4 per cent more than the nominal lengths, resulting in a corresponding loss

to the wnverp}d'he ﬁm; were und:r an mmgumon that, as the

weavers were according to pick counter i was not necessary
| to use the actual sized lengths s:cm calculating the rates. All rates were

] - corrected immediately and weavers recompensed.

[ Thcducﬁptiouofpmicu]anofworkbymuotsymbohisnotﬁr-
missible. Nevertheless a number of cases were noted during the year where
symbols were beinlt used with the object of ineveming the mixing of two or
more qualities of the same counts of yarn. Inspectors appreciate the manu-
facturer’s desire to obviate mixed yarns in fabrics and make suggestions to
overcome these difficulties. At one rayon factory, it was observed that a
punch-hole :zuan was in use for registering weights of yarn processed by the
winders, with each ch-hole representing 56 Ib. wei Several lots of
work were checked by the Inspector, who found that the majority weighed
56 Ib. each, while others varied in weight, to the disadvantage of the
operative. It was explained to the manager that the particulars of work must
be furnished in writing and that, in consequence of the variation in the
weights, the punch-hole system could not be regarded as giving compliance.
He immediately gave instructions for written particulars to be supplied.

During the ‘ym. instances were noted where particulars of work were not

- satisfactorily furnished to winders in the cotton trade. This seems to have

| been particularly svident where winders were being supplied with full cases

of yarn. Unknown to the management, certain winding overlookers had taken
it upon themselves to supply written particulars of the net weights of the yarn
some short time after the yarn was wound. This was usually two days after

g the work had been given out. At one factory, the windets were not receiving

i even these i until the end of the week, when they were given a

! summary of the yarn weights. It was arranged in all instauces that winders

should be supplied with written particulars of the counts and the gross weight

at the time the work was given out and later, when the yarn had been wound,

tl;ey would be given details of the tare weight of the case and net weight

of yarn.

A worsted spinning concern in Yorkshire, whose methods of payment have .

[ their basis in time-study, recently introduced two interesting innovations. A
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CHAPTER 24

Industrial Health and Safety Centre

For some time, the old title of * Museum " had been considered in various
&u:;tmuamimomer.mdthisymmmmmbleinthatthemmew

gadtothepmﬁﬂeotlndumialﬂeallhmdwety&mre. The official
mmingmymspeﬂomedinMard:bytheMiniﬂer.tbmSirWalm
Monckton.andmmmdedbyrepmenuﬁmfmmthewnisw.the
Ministry of Works, the Institutions of Mechanical, Civil and Electrical
Bngimﬂmploym‘AnociaﬁomandtheTuduUnimConpm This
occasion marked not only the renaming of the Centre, but the completion
dlvuyatmﬁvcmlmmedmrsmiuﬁonandmdewmionwhichhal
been carried out since I last reported at length on the work of the Centre.
Amgenu&-pleo;.tmmumaua;:l‘ymmmimmduﬁocm

g
:
55§
:
:

what can

The Centre also continued to add to its usefulness by increasing the number
and the varletm exhibits, In this matter firms were ready, as always, to
co-operate by ingitemolintemtmdevenbymkin;upmﬂdisphyl.

Some 80 new exhibits were obtained during 1955, and many photographs
illustrating a wide range of subjects were ad ed to the collection.

There were over 14,000 visitors during the year, while the number of
organized partics was 418. In both cases the figures represent an appreciable
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increase over those for the previous year, the increase in the number of parties
being as much as 30 per cent. The numbers in each ranged from two
or three to 160. The peak periods for visitors were in and November.

Thizyurthe&ntrereceivadvisitmrcprm&ngamluuﬁuyd
industries and interests than ever before. *
Senioroﬁccmotthekoyﬂﬂectrimlmdhlednniul&gineen,whom '
tobeinchugeoflngenmyworthpuemplo{ingminlycivilimworkm. ’
spent a whole day at the Centre and were given lectures and talks in addition
to practicai demonstrations.

There was a large from the Electrical Trades Union, and two of H.M.
Electrical Inspectors of Factories helped to make their visit valuable. Another
PnyoftenshopmrdsmlmedbytheAmdpmdenionof

oundry Workers ; these men were interested in the special exhibi-
tion which had been staged to illustrate of compliance with the Iron
and Steel Foundries Regulations, 1953.

The London Transport Executive sent their Medical Officer and Nursing
Siuuwi:hapnnyoltwdvefmmhomuﬂousm Their problems
included heating, and the use of inflammable solutions, while the Medical
Officer was also particularly interested in dermatitis risks.

The Royal Arsenal sent chargehands, foremen and maintenance fitters, who
were particularly interested in ventilation and temperature, with special
reference to some of the hazards arising in their work.

Again this year, certain firms chose a particular day of the week on which

to send their parties of ial staff, foremen, safety committee members
and apprentices and continued these weekly visits until all concerned had had
the opportunity of coming. This method stimulates the interest of each party
in rotation and provides considerable discussion at subsequent meetings at
the factory. Naturally, each group often finds something new or different and
whenaﬂthepcrwnndhavcvisiwdmﬂcisﬁttlcthathasnotbeenby
representatives of that particular works,
- Six ies, composed of supervisory grades, fitters and members of the
newly-med safet wmminee,wmuntbyahmclmconfwﬁonmﬁm
From a chemical came Mr?v organized by a shift-foreman and con-
sisting of members of his shift. It was pleasing to learn that the initial
impetus had come from the workers themselves.

Sixteenexwuﬁmﬁomthewnhu-y'ltniningcentru.wbomundm
ltaCoHcgeofCommerne.mim&ucwdinutetymttmmmln;tbe
various machines which they used.

The legal profession was represented solicitors. Many agents from
hsuunceCompaniuumeinmmhdtecﬂb;iwlnfmmﬁmwhﬂeucbm
mﬂMormaﬁonmaﬂpoinkintheFaﬁoﬁuAﬂzwbichwulqunire
consideration in the building and layout of new factories. Student doctors
: and nurses from some of the teaching hmg‘tahandichoohmmcinmim
1l mpu.alpurtoflheir ining in the subjects of industrial diseases and the
;l th hazards of industry.

H SectionzottheCemreareubowninFigstdlo.Fi;.9:hompmof
' themachinery:ecﬁono!theyonndﬂoor.hﬂemhdnvitiﬁngmpm -
discussinglhemeritsofnﬁousgwd:forthecuﬁmo!lmu]lpindle |
moulding machine, and points in connection with a power-feed circular saw.
Wc!fareamcniticsformahrgcwofthecxhibitsinthe ery, a corer of |
which is shown in Fig. 10. As photographs indicate, ger gensra- ol
tion was well represented among visitors to the Centre, mai y by parties of i
apprentices. l :
1
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of the Inspectorate to the Government Chemist, the Department of Scientific
and Industrial Research, the National , the Safety in
Mines Research Establishment, the Joint Research the
Ministries of Supply and Fuel and Power, the United Kingdom Atomic
Energy Authority, also to the Statistical and other branches of our own
Ministry, for the very ready and helpful manner in which they have responded
to our requests for information, ice and practical help covering a wide
variety of problems arising from our work in the industrial field.

The preparation of this entails a great deal of collation and detailed
mﬁmﬂymm@lﬂdldeﬁrewphummdm”m
mthankstoﬂlofmycolleagmwhohaveanistedmcwwmin;lyin

I am, Sir,
Your obedient Servant,
G. P. BARNETT.
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APPENDIX 11
ALL Reported Accideats, 1955 ; Industry, Age, Sex
(THE INJURED PERSON IS THE UNIT)

Anmidentmmmawiduuvhi:hhelm:faulordhnbluthoworkmn for more than
three days from earning fullmuthamtnvhhhhememplom

Adults Young Persons -
Males Females Males Females
Fatal | Non- | Fatal| Non- | Fata! | Non- | Fatal | Noo- Fatal | Non-
Fatal Fatal Fatal Fatal Fatal
m Q) (€)] “) (4] (6) ® | o) |0 | an
(hrulE 4+ 1,981 2 2,460 152 299 [ 4892
Woor, Worsteo avo Swoooy | 7 | ness| 1| the| = | 18| = | Fal § 3,189
FrLax, Heme anp Jume wne] — 480 | — 589 — 60| — Hj| — 1,240
Sux, RAYON, etc, wee| - 496 | — 25| — 13| — 2] -
Homummy ... < e — 127 - 12] — | — 0] — 362
Omier Texies ... vee| - | - || - 2| ~ B - 575
{(Textile Printing, lhlﬁ’. and
Fohl Textile p 11 5,046 3 4751 — 42| - 785] 14 11,004
NON-TEXTILE
C:qu Stone, Liug anD
Brick, and tile o aking ] | — 1] — 167| — 12 9 1
Other m stone, l:rm and . v
cement P wd 17 1,178 — 8] - ®| — 21 17 1,881
Total w . wd 3] ASM]| — 8] — | 26] - M| 26 4,009
llnm extracting*+  and|
refining ses wd 17 171 — 3] — 7| - 1 7 2,254
Metal conversion ] 26 3.'1:1 - w1 | — | wr]| = B 4610
e s s | 671 36) 00 w| s | 272
Metal tube -nunud wire 3
drawing | 23U )| — 137) — 5| - 17 " 2,553 ¥
Metal f; 16 9020 | — 8| — 298| — 2] 16 638 .
Metal galva tinning, 3
plating and 4 3 365 | — 1ns] — | — 13 2 763 : H
Total 0 wt 87 | 25099 — | 1085] — [1200] — | 11| &7 | 236 : 3‘
Enonazrmo Wonks (o ]
THAN  MaCwing Maxing), ;
Macwma ann otHEr ToOLS—| d !
mﬂ.?rin 1,291 12 212 1 1.5 :
I.o'::o.nallu-bulld'i.n' and i i3 5 - i 4
ssf B L706 | — 15 1 208 - 1 E 1,927 n
Other engine-builling; 4
tra machinery ...] 2 1,126 | — 1] — 47| — 5 2 1,251 )
Boiler-making ... wol B 1,294 | — 9] - 19| — 1 2 1,453 T
1 :‘“ L3 2087 | — 3| - 23| — 1 8 2,346 g "
lm‘?I"‘. engi ng .“ 3 1 1460 ] — 269 | - e 7 6,487 »
y tic wd 3 m| - B - - N
ummm.:-:%m.“ 68 12 1 902 4 2]
making wil $ 1,212 | — 166] — 136 | — 10 3 1,524 é
Total - 25 | Ma26| 1c| sl 0 |1o01 ] — | wso] 27 | 17,426 ;
Macuieay, Macurany |
#ﬂ'll'h :‘.:Hnur and
2 M| - 8] - M| - 2 2 956
iy e o] am 207 224 nl s 7
General and ?blilum n"in-" had = o
eering, making and re-
pairing machinery = 6516 — M) - | — 6] 13 7.820
AT ] | ss| 1| 20 s
W f— -
Motor vehicles (other than g s
et s e o | e | 1 »| 16
ol Mﬂéut:;‘ carriages A - 360 | — 8,869
of war “d 3 22| - 613 — @ — l i2 s 29m
Total -l 46 | 40| — 2,100 2 [Lme — ‘ | @« 21,50
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ALL Reported Accidents, 1955; Industry, Age, Sex—continued
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APPENDIX [—continued
ALL Reported Accidents, 1955 ; Industry, Age, Sex—continued
Adults Young Persons
Males Females Males Pemales Totals
(1) Q) o) “@ ) ©) 5“ ) ao | an
Noo-texlile-—coniinued
Flour and other milling 1 736 50 21 | 1 7
Fooo-- = e - i
Bakeries w3 aem| S| es| S| sl T wi| 2| 230
gy i g 977 910 7 167 132
oder foods o] | sl T | = | s = | 38| 5|
Tota! e w| T | 8760 33| — | s — | 4m3] 9,879
D echotie 7| | 1 1
: - | m
= -E R HEIEE O
Total 7 | e8| 1 1| — | | 1| se] 9| 29
Tosacco AND MATCHIS -— 05| - 4] — - -_—
A 01 s | a0 8] 1 : p =
Soar, STARCH, CANDLES, BTC. | — 320 | — wl-| #l=] 121 &
g an.n:'rc. : 857 445 | 73 m
Gas Wonxs o] 16| 30| = ol =] #|=| 2wl 158
FLECTRICAL STATIONS e 18 2473 | — 0| — 19 — 2] 18 254
InDUsTRIES v wd 1 636 — 242] — “| - 29 1 951
Total Nou-Textils .. o994 (123013 7 | 17965) 10 |8322| 3 |2.600 | 414 | 151,900
Places woder os. 105-108 of the
D;:u s.c‘fu':'s”” a | 718 3 26
BULDING w124 | 10s0| — o] 3| | = | M3 | alces
Ortrations { Maintenance ...| 44 — 5] 3 LA B B 2,31
Sec. 107 Demolition ...| 9 M - oo, (8P 4 e 9 427
W emarsvenon tec 100 | 2 | 19% i 2 » | 1
STRUCTION, —_ —_— —_— — 973
) Sec. 103 . ! o~ -t — K
Tﬂa?.:l':(:n”’ c- - 063 103 23 7] 4 1,200
Factories Act, 1937 | 268 | 23949 | — 150] 7| és9| — sl21s | 24796
Grand Total | 673 (152008 10 | 22866] 17 [9433| 3 [3.9] 703 | 187,200
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ALL Reported Accidents, 195
Machivery moved by Mechanical Power l Other
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ALL Reported Accidents, 19
Machinery moved by Mechanical Power E Otbe
or pot)
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AP
ALL Reported Accidents, 1
An accident means an accident which is either fatal or disables the workman for
' Traasport
Machinery moved by Mechaaical Power moved Ot
by Power
of pot)
Machine
'IE b ... A Toon | Vemimme |f% g -
35| Machinery working il g&
ﬁi ] i g !i]'gl gg ; 4
B |Es 3 «l2
T ey RO A
H g 3 25|38 g s >
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g > =§ 5]
1!! i =z lg
a) | ® | G|lG|m|®|eapa)an | an | 0H | 19 | 08
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APPENDIX IV
Total Numbers of Accidents reposted in 1939, 1954, 1955

ANALYSIS BY INDUSTRIES

; i
4 1939 | 1954 i 1915
\ Non- N
B8 ) Moo | pucat | ot | Bt | ot | otmt | P | putat | o
=& : l
| e ) 3| sam| 4mn 6 498
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g e A Hi H - il as] ss] =) s
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H —Shown
Total Textile - e | 14,062 s4| 14,116 11,766 15 u.m| 11,004 14| 11,018
Cuay, Stone, Lown anp Comant— 2 s| 202 ol 2um
1 ou-‘m:.‘.a- o] 8 H ’::u’ﬂ m 15 3‘;’» 1,881 17| 1898
! Toal ... - . ) 0| 40| 4020 22| 4pa2| <00 26| 4,008
y ALS—
extracting and refining 7 148 " 1 7] 1m
L | : ﬂm“ e wee ”::;2 g % %’” 20 z’ ‘o‘l. .",‘H
n.'...l""'l “mm.u' ' mm m"’ fl' 'ﬁ?ﬂ 35‘?? ’: ;ﬂ’: ;,s?ﬁ 'l i’sﬁ
Mo ?..Emu - | 10515 »| 0| s w| s20| 96 16| em
and enamelling colgae| (U0 7| 1] 2| —~| 2 W 2| e
Towal . & v | 34019] 149 34168 26907| 101 27,008 27,562 97| 27,888
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rl MAKING), MACHINE AND OTHER
darine sagioe bullding m ins| uss] =] 139
' &-—in W‘ﬁ 19 g 5}3 : 163 ; 2,166 1927 4| 193
- g 1718 el 102 2l sezr| 120 2| 129
pltiuty v o n| ARl gl leml ) 3| dael gl gl e
e e 43y s| | 6oz s| o] Gas7 T
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SRS and ‘other cost maikivg | 2136 6| 21| 1e0 o] 1ee] 152 3| 152
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Macwvary, MaciiNery ACCESSORIES,
machinery 959 2] 961 9% 2
E mmum“:-:l@ 2,488 el 2%84| 2964 ‘ 227 | 8| 223
and
161 4| sis| 830 1" 750 13| 181
way & “‘m% & vehicior i"m 1" im q.'}u 6| enz2. 370! 4| 3704
Motor vehicles (otber than stearm) , !
P 05, S, - | 1 1 1l sas eam 16! a8
i mmm muoitions of war }:313 1”7 M’ﬂ '::p.h 3| 2817 29m 5! 29m
Total - w | 25212 01| 2529| 26120 48| 27660 27,509 8| 27597
. LiowT METAL TRADES | 5606 10| seis| 3897 7| 3908| 4,285 s| 4290
INDUSTRIAL APPLIANCES l“. bolts,
i 3 1 2| 106 1,784 3| 17
: et A
ARCRAPY ... o -] 332 7| 31| 220 7| 2297 221 3| 22m
: GenenaL Wi _
Suwmits, joluory and guerst wood- 4255 2| a213]| 5308 17 s,m* 5,202 15! san
' Boxand packingcasemaking | 0| —| Wl 35 1l SRl 3| S| 3k
mo;u R S :Mm 875 3 78 676 3 m{ 747 1 348
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‘ g APPENDIX IV—continued
'i w Total Numbers of Accldents reported in 1939, 1954, 1955
o ANALYSIS BY INDUSTRIES
o= 19 1954 1955
tal Industry Noo- Noo- Noo-
f— ) Fal | Fatal { Total { Faal | Fawl | Total | Fatal | Fatal | Total
Non-textile—cont inued
5{;} POTIERY ... e | 1,059 4] 1,063] 1,148 1| 1146] 1,008 3! L
497 GLast .. = | 134 6| 1ss1| 1818 2| 1s20| 2oss 1
g o8 ° Imw'mm o 368 5 mn 297 2 301 2% 1 253
8 33 - Coal war o] (- S| 5] £ 3| L% L S| L=
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N . M-skh' up 'lddn P s —_ 18 213 — 213 m - m ':
s T N | o of 20| 1e| ~| ] e 2] e :
ik Laundries 770 4| | & 2| en| e —-| @ .
o34 2 o~ - o s 255 2 2| 2,84 2066 6| 20m
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—1 mnemeaids -l MBI I B il M M 2 N
‘ Total ... v | 3882 1| assa| 2m 1| 20| 2307 4| 201
)
j}f $ Russtx TaDES .. i A s| nes2| 193 3| 199 2124 6| 21%
914 Paren, PRINTING AND STATIONERY—
B Paper, cardboard & millboard making | 2,837 18] 2855 3497 12| 3s509| 269 1| 36%
-+ Letterpress and lithographic printing
pai, | i Lo B 2| B gl 3 el el 5] e
1 ses —
003 | mmm.m.m. 6315 3 638 452 — 452 653 1 &
5. Total .. .. .| S| 22| coe 62| 15| 6314] 69 15| 6506
E!'u r:wmmm.. ”m 1ol s2| % m| s7
S B = e I 1 IR Y
| st Oher foods” e | dsa| a3 93| Gans| 8| ae) | 3| B3
--1-"1 : Towl ... e | 8383 3| 8394 99n | esds| 93 8| 9p87
ot gy o | 4| 2908 1| 230 )
L=’ o wor i L ]
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. A . c‘l-’m i —
ey s . 2| 1am) 1505 2| 1 p wm o
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APPENDIX ¥
Total Numbers of Accidents reported ln 1939, 1954, 1958
ANALYSIS BY CAUSATION

199 1954 1953
Causation Non-
- ot | B | vor | mosat | Fom | vonnt | ot | B2 | pina
Machinery Moved by Mechasical Power
l':_ clu-. a.- and other
3 64 167
1 2 £+ 1] 53] 1 2|
" e .L : I - I
MacHNERY - £t 123) 3500 363 80| 457 4858 36| 4s¢| 4510
Toors ror Msrar. Woaking
e aees | =| B B 3| B B 1 B B
WoODWORKING ¥
Circular Saws w&.') w 4| 130 150 4| 1,996 1600 3] 1861 1,564
s .'.." 4 - 61 €51 1 s19| 920 - o3| e13
W mm 1 294 295 1 2| - 297 ™
- 249 49 e 62| o2 1 64| 633
RotLus or Mixms, wre.
M T — 3l o] ] - m i
o - 83| 24,431 24514 »| 167 112 40| 17280 | 17,02
m (whether moved by power
M e l.allu
Ry 2| 1704) 1356  wr| 3as8| 3200 33| 299 3012
Trucks, Bogies, eic.) e ¥ L L% 4| 193 8,007 58| 569 860
Otber
| 87 » 707 «Q
Bien Sutilg Nl o - e 180
- | L] 1% 21| 1082 1109 o) 1,156 1,208
PR 2 i G o7 - as| - 15| a0] a2s| 20| sos| s
m s pos “m g i 17 184 21 26| 217 1 244 213
CORROOS BORTANCS. e | 2| 8307 san| 9| esss| eers s| ea7| e
Machisery pot moved by Muechasical Powsr
Lormng MacHiNsry - — 17| sos! 10m 9| 1om| 1080 1| ol 1om
Omuen ... - - e - | 2,583 2383 1 2260| 2261 2| 2312] 2
Use of Hand Tools = “ 1| 18,267] 18278 7| 15,119 15126 4] 14954) 14,95
Struck by Falling Body » 107| 21,561 21,668 75| 16634 16,709 63| 16,647 | 16,710
i Persons Falling . - s 3| 9] 253s8) 235 | 28,137 28992) 23] 2me04] 28862
{ Strik Objects
| LR Ela At o]l ol el el o el s s| 158 15
Handling Goods or Articles ‘h'ﬂ
ﬂmm included
in ColJ .. o ol 9| 48995| 49,035 10| 48,289 | 48,299 19| 4504 4992
Other s i 12| 12,387 12419 15| 943 9an 8| 4| sen
Total All Accidents o | 1004 — 193475 08| — |185167 703 — |188.403 '
Total Nos-Fatal Accidests ... | = (231 — — |s459| — - 187,00 — |
'I."'i B Additional Accident Particulars |
: CrLaanino MacCHINERY Momon
4 Gincses i Tabe 1| e 3| | e 1| sa| se
3 #:'_:.. Young Persons s i| & P 1| @] @s| | a| @
" Evs huunms yaom Paxnicies on Faao- t
. MENTS thrown off in course of process ]
i (included eisewbere in — 1] 41| 414 -] 4351 430 - 4eas| s
& B3 1ounis—other (included clsewhers ' |
in Table) = G e ~1 3751] 3 1| 292 280 1| 2906 2907 |
“ MATERIALS On ARTICLES while ja motion |
+3 in & machine (included elsewhere in !
4 Table) . ..' . » 4] @3] e» - “| e 1 “wl
«,r I-lnn-u or Ay Pant w T Booy :
m:w g nl wvel w| & | s o 12| e
Sarsis (includgd elsewhers in Table) .. 36| 21,42| 21528 1] 11,435 n4m —| 10,751] 10791
" in Tabie) o = <% —— — = s 136 198 10 191 201
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e 1
: 4 |
) : APPENDIX VI ;’
!__ - Dangerous Occurrences, 1955 A
H aotified to Inspectors in accordance with the Dangerous Occurrences (Notification) Regulations, 1947, -5
= 1] s under Section 65 of the Factories Act, 1937, which relate to all cases of : :
el I Wmohnwlvln.ml,wbeel.lﬂndnmwuhdimwlmlmbymww;
! 1. Collapse or failure of a crane, derrick, winch, hoist or other appliance used in or lowering
! ¥ persons or goods, or any part thereof (except the breakage of chain or rope ), or the
' = overturning of a crane;
: ill. Explosion or fire causing damage to the structure of any room or place in which persons are
1 ,g employed, or to any machinc or plant contained therein, and resulting in the complete sus-
14910 pension of ordinary work in such room or place or stoppage of machinery or plant for not less
; : than five hours, where such explosion or fire is due to (i) the ignition dwf E.l or vapour,
: I8 or (ii) the ignition of celluloid or substances composed wholly or in part of celluloid;
1V, Electrical short circuit or failure of electrical machinery, plant, or apparatus attended by explos-
1,56 ! ionotﬁn-.mmwnznmwmw.mdmolﬁngiumot&wform
: g} - Icss than five hours;
Fi V. Explosion or fire affecting any room in which persons are employed and causing complete sus-
% 4 | pension of ordinary work therein for not less than twenty-four hours;
L sy 4 vl. Explosion of a receiver or container used for the storage at a pressure greater than atmospheric
{132 t pressure of any gas or gases (including air) or any liquid or solid resulting from the com-
! . pression of gas.
L]
3002 & All Cases of All Cases of
Industry Industry
8 P | [miww| v (v
el o |&[S[8[E[S[8] w [S]S[B[5]s ][5
I oo gl =
1205 Tounle
{ g9 ; aonm-w g s L | 2| 1 10| 1| Enoneenivo Wonks
L2858 o s (P 1] =] 1 s|—~ ﬁmﬂm}.
) 1 Fuax, Hise avo Jute -_— -_— -] - - ACHINE
6,626 Sux, Ravon, ele. . 1 1 1 ] )| - oren Toops—
i ) Hourmy % . —_ —_— =] = 5| — Marine
3 Ouom Texmiees ., —_ - 1| — S|~ ing & repai —_ - =] = -
1081 destle  Printing,
: b Ricaching and Dye- ing & uy-lrla. i -_ - 1 i B
2374 1 wmg—shown telow) Otllu.mﬂm build-
14858 Total Textile 2 &) 8] slisiia ey (PN (N —-| 1]
L6110 | Boiler mal - kY Al =k Sl
spe2 | mm en- ) 2
: ‘ - — -— — —_—
f 123 ¢ Prom-tentile oA ' [ ] b | 4 ] 511
: ] ventllat-
, l'c:\rl.’ ::T;.m _l.a. l ng l?‘
9 Beick, pipe and tile b ke g 1 1] 1] - ) (-
‘9,441 mak: ol = = =] =] == tool and
kg - Other ?ﬁy. stone, other 100l mak-
8403 linie and cement — 4 2 1 4| - ing s ‘e s -— 1] -~ Y e
- Total | =] 4] 2] 1 4| — Toa! ] 28] 2] 71 ] w] 2
it MacHDERY, MACHIN-
K
Textile machinery
|’ ﬁ .:ndm 2 - 1| -~ —
’ o making t{ 1} 1 2]~
‘ d SN General & “’:".'f
: Metal
*z.ml uﬁm version | 3 1: ; 5 } - m-nh“mmh? o S Wy o N
i b rom, sieel and other N ount & vt | 6] 1] =] =] 2]
i metal rolling, .- s| =] 1] 1] 1| wowr vehicies
“ -\T:ﬂ l\;ht ;""4"3 ? » : 3 (atherthansteam),
Meval founding | 4] o] 3| 2| &= oycles, carts aad
ll'cllr.::‘ ; ﬂlsa:li.ﬁup:: -rrhmd . é 13 3 3 17| 2
Lo meenatier ] =1 =] 3] 3] a3l-] YRR E e 3 o
°-”‘.£ Tow [ | 3 0| 8| 15| 3] Toat .| 35| 2| 5| 8| ;|
P WE 267
EJ_—__ - s - e s kil
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Dangerous Occurrences, 1955—conzinued
g All Cases of I All Cases of
1 un m | v |Ivi 1 m|w v iv
(U] Q| |lw|®m| ® |0 m @D O|wic @©
| Nes-taxtile—contd. A!hM
i WEARING  APPAREL
MrTaL TraDES 2 i 8| — 13{ 2 “-l'ﬁmul.ll-:-
= s Ars Tailoring 5, U NS Sl SR
BOLTS, SCREWS, ing
SPRINGS, CHAINS, other  wearing
ll\‘.')" 2 1| =1 1 2|— apparel v — 1| -] — LIRS
us Boots, shoes,
M ‘:I. ."“.. i : = 2 ] = pesandciogs .. | —| ~| —| = 1|=
=1 31. 313f 51 =1} Tot o] =] §] =] 3] D=
Sawmills, g Russex Trapts «| 1| | —=| 5|1
lpﬂw =
3 — 6 1 1 21| = | Parm, Prrrivg
i | -ﬂu AND STATIOSERY—
i ..= — ] =] = 1|—- I'i::f eardioard
x millboard
.' m _ — ' —_ ’ —_ . -m m.. 2 ‘ _— Ld ’ -—
1 -n-uu"""'".'. =| =] o] =] 1|=| ichosraphicprin-
Total =1 %1 3] £1 [~ o et S (R RS
A rmﬂg i 1 1
photography, eic. —_— 1 3 1] 1|-
. Total »e 2 ] 2 17 | -
Cabinet and chair Fooo—
e R 1| 2| 1 Py "o - ' 4
i Other furniture Bakeries 21 =) -l 11NN
making ’ e e v |- e
Bar m
el =| =] 23| 3| 3|— otc. SRR 1| =] - 1| -
e Other foods . 1| 3] = 51°%
= Total p — aln 2 6] 2
DriNg—
Alcohotic . —_ 1| 1 1 7=
1 3 Nop-alcoholie .. - - 1] =] ==
| v ool WA (-1 | (et R e voml ..l =] 8| 3] t] 9=
| rc—
| manure — —_—] -] - — | = | Tomacco & MaTCHEs — 1| - 2 -] -
| Tar - 1 2 6| — 1 1| Oncaxe,
- T chemicals . . 4! 26| 19| 10| 10| 2 FINING & EXTRACT-
" Puint, colours and ING .o B 1 1 2| -
e —_ 1 2] — 4| —| Soar, STaARCH, . : 3
I Total - s| 29| 27| 10| 15| 3 Fom DsTrusesrs, 57
| Jeweiiny, Sroats
ARTICLES, . 1 —_ 3 1 5|-
o R Gas Works.. ..| 2| n| & =| =|=
| i ATIONS | — 7 8| B 1 -;
| i 1 il =l B e al—=
| Tanwmio, Curnymvg ¥ brotal Noo-Textile .. | 108 | 152 | 113|139 | 238 als
i ppwamsemis,] | 1| T = wnder Ss. 105
Dying & CLean- 108 of the Factories
e o Act, 1937: Total.. | —| 95| 1| 2| 3|2
Sieaching 2 Docks,8ec.308 ..| —=| 0| =] =} 11]=
1 dyeing .. e -_— — 1] — 3| — | Bunp- s
_\l Cloth  finishing, & Con - :; ws | m -2
g - - 1| —|sec.s =1 T178 71 "hn
hE %. other Wonrks or ENGINEIR-
v and dyeing | — -] 1 2| — am = g8l —] 1
! S iatreme| | Z| 3] =] 3=! wanmeoumssecaos; —| 4] =| 1| 2|-
1 Total o] = - 1| o]- Grand Tota! .. | 10| 263 | 118 | 144 | 264 |20
e 268 :
" ll
! :
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during 1955, ;';f
mwmhw | :
whdnwnonmvmonnnmﬂwm i i
1
o, i
()]
£ 5
1 9 0
20 2 8
g 7 g
- mi.. n
g RemMovAL OF Dust OR
é ® g B <
(3 Cummsmsorwny | 5| | G| T| TS| weo -
b T " .
?J— mgmdvmm 63 114] 110 1 — 3 270 6 0| 1110
{& mm” — ' 2 =|=1=] 88 0] 530
1% @  — o o| 12| 2| -|-—-|~—
: ‘ 27 2 [927318 © 5910 3
: ED 74| T
3 -; 11l SAFETY X
U] Fencieo AND CONSTRUC-
d‘_. mno.u_or it 295 296 | 287 1 8 — |4904 4 % ‘2 11 4
1E Cusing death oclafury | 332 | e8| 14| @4 | — | — ¢
v (b) Use or LirmiNg .
= \§ death ¢ y | 2l =| s4100| 3017
1= g;::n;mmm H % Bl 6| 2| 2| %7 00| 21167
! lc}hmu-rm" AGAINST
i Cansh v 43 43 k! 1 4 —_ 767 0 0 :2 % 'l'
_Ii g:h"g"'m"mm o4 | 160| 146| 9| s|— |40
3] (d) OTHER (luni:hmo Use
J+ Causi - 32 33 32| — 1 —_ 79316333;:11
| 3 Cuuﬂmn;dnthotlnjnry 6 82 65| 12 5 — 292 6
" .o s
; V. WELFARE == . 3 35 B —| - — 11013 © 2
s " Wmmm o .- — —_ 16 4 0 17 6
7 7 71 — 4 38
p* () Fisr A Boumamer w| ul wl === 83 43
r (c) OTHER wl 10 14 14| — | — —
i
o 3 E
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Offence, Number, Result
Result
f! . i
Tyve of Offence ,l i i 5 ! '..-! - Costs
8 33,1 e | e,
() @ |lo|l®|leo|e ® L
£ & &% £'50
Y. EMPLOYMENT o 58| 200 193] 6 1 | — 362 0 0| 2718
{(a) Berorz or Arrer LzoAL
Hours . s 24 8 78 - | — —_ 161 10 0| 615
Ar Niowr .. =3 5 5 S| — | — —_ 11 0 o] 419
ON SUNDAY Or HoLmoay | 26 | 106] 106! — | — | — 18810 0] 16 3
OrmHER e o 3 6 4! 1 1 —_ 1 00 —
V1. OTHER = ae 1 2 —_ 1 1 — —_— 8
m um - - - -— — — — —_— —_— —
TOTALS o .e | -990 | 1,360 |1,234% 90t | 30 6 |10,51719 0| 601 15

® Includes 7 Admonitions. t Includes 77 cases withdrawn on * Aliernative Charge.”

p——

-
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Administration of the Factories Acts (1945-1955)

% . B Sut?ﬂ:l 1945 1950 1955
[ - ) @ 3 (U
S g
B Juthorized Stafy (Inspectors) excluding Factory
g Clnmnderim ...) s 403 380 381
‘o e S R S £368430 | £a66832 | £752,898
',—-—-——
" fe.
i 18§ P Cacis tolih ponel} | s e 180944 | 210066 | 21383
[ —— 2. without power) i 44,162 29,898 17,644
i 3. Docks, ete. ... o R S 2,197 2,625
513 7 4, Wamhwnl - LY 5777 5,578 5,647
419 4 $. Buildings A g L 20,673 26.821
g‘G 3 Contractors ... . .. - - 36,266
— 6. Works of neering Construction (i) Sites 6221 1,139 1,659
5 8,154, Facnies A 193 | 993 s | 7%
7. Premises under S.1 Act,
' 8. Firms registered under Lead Paint Mt, 1926 28,261 29,271 24,680
¥ 9, Textile Works under Particulars s::lian.—
¥ i) Factories (with power) .. 6,087 6,498 6,676
. SI) - without power) .. 565 551 450
o 4 Visits to:—
1 Factories (with . (- il 249,739 223,785 220,238
i & et g Wy | “26291 15.595 6.801
1 nuiwu Operations (Contractors) —_ 2370 35,939
t ; Works of Construction
| (Conmn R e — 1.065 1,462
H (¢) Other places under 12,063 8,754 9,539
4 Number of above vhlu tefore or nncf
3 legal hours . 6,719 13,113 12,390
: Other official visits and amuhnu: 45,337 43,755 42,210
Prosecutions (Number of Informations) .. o 1,255 877 1,360
Cases of Notifiable Industrial Poisoning or Disease 412 491 577
o 851 799 703
2. Non-fatal} 239,802 192,260 187,700
Dangerous Occurrences 680 776 910
Appointed Factory Doctors = 1,864 2,067 2,144
Medical Examl’naﬂom Jor employment of Young
1 exam ployrmnt nnder
r!':emFlcwn;MR:rs fcr - 230,045%* 382,144 266,321
: A g b mmérmbmm r 16 at night . 5,048 6.247 a?::fi
Uot:d:rml’lemh ” over v eee | 344958 330,675 424,216
s llehl. u; m::: year commencing Ii:” April.
* includes first subsequent examinat
the 31 nu—hu the
TThe Aoures for 1943 soleie 10 G e O e Tepierss ot Sy Uime during the year
;0"?"'”}'“&".03."'.3-" the ::-mon of the Factories Act, 1948 (s) extended the system of
il e r young persons entering factory employment, tended the application
élmib?luy::::nﬂ ?Smwolﬂ; classes of employment under the Act ; and (c) qu.:md the re-examination
of all young persons at least once & year.
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3
i!!!t'!'!lll!!!l

1 Cotton _ Ind i
, lifti pliances 1 Association s . siv
 madisery hﬂdh'!z;‘ 1331 ron and Steel Federa tion,_-+ kY
& 'mopmtiansw DullC"8 126 | . Swundard Specifications 22, 93
chinery on works of Building : mdml'mm!. e
. . ing construction 134 tion organization addﬂl‘ o
.,.:‘ﬂ".ﬁ“ distribution Building operations, .

oy ‘... inm Canteens ot %49;
R S e '® 24 | Carbon bisalpide, poisonieg .
peumatic tyre inflation, 2 ca'rnm bisulphide, we fa"rubber
powerm - 'u Carbon monozxide, gassing ... ig
' powerdriven  machiocry o3 Corbee Mirechlorids, s -

M Celluloi o
mw%ﬁ'ﬁmmm 71 | Cellulose Solutions lations, m:
Special Causation Groups 75 Chemical Works umiou. - S

| Industrial Groups 66 | Chlogine, gpassing ... v

z

TN EY RSN

|
i
:

’ '

construction 135 esplosiomoihirleud! oy O g) 1

Various Types of Compressed air iliness ?

Vi Engineerin marking of ... e e, 2 24 3

o WOrks eion e 129 | Containers of "inflammable s, |
Acetylene, exlosions -+ {3 | comveyors and oo - i

161
meues uplon" i Cotton card-room dust :
T M:'e:lh ’ cm O! 115 | Crane accidents .75, 124,134
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iz
1 -
o |
f * Cranes, steelworks ... ... .. 33| Explosions, inflammable A | |
l Cyanide poisoning ... .. 147,202 » o Ditrate nl:“w e 105
, Ovens drying
Dangerous liquids, r-d& of vemels 33 5 machines ... .. 99
' Dﬂ‘m o » OXygen ... ase e 104
Regulations, 1947 . » » pneumatic tyres wee: 359
i Dangerous occurrences, statistics ... 267 w s Pressurc vessels e 112
Demolition work, accidents on ... 127 w o Tivet hﬂ guns w 128
Dermatitis m.m.m " , steam boilers and other
Design of factory pmnhu o 11 steam apparatus ... 112
Diesel engine fumes . . 160 - , vessels containing in-
Dnm (see aiso l‘niloulﬂ;) flammable quud ... 100
w » anthrax md otthe 194 E.:p!o«ivu. accidents due to o 135 ]
RS " asbestosis nnoer R.qn ! |
ml:?:. - % o3 °f' T i1
: , beryllium panulomtom Factories (Eveni i :
and silicosis 205 | Pl i TS e } i
» » Chrome ul s 200 . : {
" . compressed air illness ... 203 Factory premises, m S ¢ {
i .eplthalinnuoua “Failure 1o "Safet - 141 i
uiceration 196, 200 0 Safety” ... -
- 1 mm 5 o 'm P.l.l loddtﬂtl e aae see 4! ) |
v . silicosis and beryllium | Lires plosions - 9 1
granulomatosis .., e 206 Fires (see "” Exp lm} '
w s tOXic anaemia e e 194 L 3:" i .. 108 }
Docks, accident prevention at ... 61| = *38 ni'da e e s e 108 '
Dough dividers and rnoulden, fenc- w o liquids .. .. .. .. 97 {
Drm‘ of G ...36, 37 giriei w lg |
wnin accl mu S ia l ” e e see e
Dl': cl;afun; I:’nchmery. precautions ) m macbinery ;;
Qﬂlﬂﬂ ions e i . 1] e T
Dry Cicaning Regulations, i849 - 99 | Foundries, acidents s noiferrots 66
Dus, explosions and fies ...105, id7, 108 v o BN S T Regwi
~ » cotton card-room 161 ons, 1953 ... e 223
- . control of ... L e e s B Y A g -
Dychouses, suppression of steam in 158
Dyers' and  Cleaners’ Research " and ovens, explosions at
Organization '... 100 sas-heated o 104
Elect lifts,  British Stlndutl mma radiogra
épc'lfﬁnm - 18 8:,.,.,,:5 ool phm and furnaces, 2
Elcctric shock, treatment of e B9 explosions in '
Electrical Accidents ... it <. 91 | Gassing Clm—-lnduml Pohomn; 165
. developments o SRR Gudu. ace s 1IN
npms of automation ... 16 p‘;uc bycﬁ'narbom P
[lcctr«::ly sup) e " amnwnu W
Employment, ﬂmm of - 230 , benzine and peu'ol s 10
h::g:::’))m:;t.l I-Jlsouu of, (Conven- a5 i :‘mzol o 175
| t“m creosole,
Employment of Women and Youa ' carbon monn:ude - oil }Z?
Persons Act, 1936 o 233 , carbon tetrachloride 182
Employment of Women, Youns ru- cchlorine ... .. .. 37
sons and Children Act. 192 231 yl ether N |

hydrochlonc acid ... wer:. TED

hydrm::: acid . {‘3
muh!rl hobulrl ketone . ;;:

Employment of Young Persons
ll(i;gu Containers) ;uhum

Epitheliomatous "ulceration 196, 200

38!38!38!!33‘!!!88!3!

Fcavation work, accidents in 127,132 bonyl ... .
Explosions and Fires .. 97 . fumes .. .. 1
Explosions (sec also Fires): , petrol and benzine s, 198
" ::::ty‘l::e }g; ’ i 178
- » AMmonia 4 s oxychloride ... 180
« atmosphere furnaces ... 102 » phosphorus de .. 180
- y celluloid 108 ,» sulphur dioxide A F
" » compressed air or other » sulphuretted hydmun o
gases ... o trichlorethylene ... we | 1B
" » dust e 105 101 lﬂs Guain; in confined s . 138
" » gas-heated ovens and Gill boxes, fencing o 2N
furnaces e« 104 | Goggles e e $9,69,85,225
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H .
Hydrocyanic acid m

hfglsr;hber Regulations, 1922 and
li. -p LA L L2

s .. .
Industrial Health Advisory Com-

g

ln:e‘ machinery, design and fencing
Lace finishing machinery, fencing of
Lead process workers, Ith of ...
Lifung applian :

ing a; ces
Lighting and Colour ...
Limit switches
Local exhaust ventilation ...
Luminisers, hea'th of 2 5

Machinery accidents on building
Machinery accidents on works of
Machinery, g of new ... ...
Magnesium, fire risk in foundries ...
Mechanically-propelied vehicles on
"bulldigﬁlii’mof =

echan n actory processes
Medical and Nursing Services ...
Mercury poisoning ...

etallic aes ... .
Methods of production ... ..
Methyl isobutyl ketone, gassing ...
Midland Regional Board for Industry
Mineral oil, epitheliomatous ulcera-
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158, 199,

" e
’. 124,133
e N

1
215

87
179

..29,90

41
i

161

30
157
207

N e e Lidd L id
m Rubber Manufacturing
) L e
N«owgigm of ... ‘. l%
Nickel carbonyl, gassing .
Nitrate  salt  baths, fires and 08
ns .. “ee . .

i i, e 8
A S
Non-ferrous fo accidents in
Nursing and Medical ices 143

il, mineral, epitheliomatous ulcera-
o‘{'con due 1o ... . e ew

Paper Mills, Joint ing Com-
rll’nl':tu on Prevention of

I'a:‘u-produdu' machinery, accidents .

it-to-work systems 58,76,218
mno‘ilmdbmhc.m.'io' s v |
Phocghides, MEEIIE e’ ey 26
Phouphorus oxychioride, gasing ... 180
Phosphorus pentoxide, gassing ... 180
W&M l,l'zg
Pitch, epitheliomatous ulceration due -

Pneumatic tyre inflation, accidents in 115
soning, aniline ... ... ..
S arbon bissiphide” .. 102

, mercury ... s 1AL

X ic benzene ... P
o~ gl T
o lead o My

L] ﬂwhOI“ ae
g i S A R
v pm..m'. Joint Standing Com- .

mittee on Safety in the Use of ...29.190

1
;1 Radioactive foils, n-“'?t b o g
“ . -
- materials, smarking of o
129 for =g
12 Wple workers, health of .. 33
iological developments ...
216 di lomhl:ailm Protection Service ;;
Z}g gd;::m'wrkm.huhh of ... .. 20
181 | Records and Statistics, Health e 149
12 | Rivet firing guns, accidents due to 128
1 Society for the Prevention of
198 idents ... o
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X
| 3
> Rubber-making machinery, accdenl®
g 3
v - o i
e D~ o 8
g b Safety Lm :'ﬂﬂﬂll = - lg
5 Review Progress in
1‘ s"m.f.h Industrial amp- lel-rr
counul o 2‘32
. S k.“lll' aus ses . 14
z oe 136
1 wew
: g,.,b.,.kr'“.m e o3
-y R T8
;::rn “boiler nd “other  steam e
ratus, explosi
E :::.a mprwon o! in dr:halu 158
T Slnlu'll o I'lla
. 1phur dioxide, . 3
z ss.':tm hydrogen, gassing ... 170
: Tal dust, health risk .. m
| g ‘l':r epitheliomatous ulceration due -
4 Temperature and Ventilation ... 152
z § }':mpﬂlwnk foundries ... a n’g
' N A
8 4 Tk Pecework Pariiculars 243
5 ¥ Toluylene dllwmnllc. health risk... 202
y & }Gllt b P P l::
), % inin e
3 r::nq-:umwldiu sites... 129
— . U e v
| w + vehicles
than rail ... 81
7
9
b
59
275

accidents, works of
construction ... ... 135
mhihm oid ) el . RO
M'm -—we - m
Unsuitable premises ... .. .. 41
Ventilation and Temperature e =a
- exhaust ... .. 157
Vo ks S
or other gases 115
Washing facilities .. .. .. 235
Welfare s T R
Wi o v MM
Wool, fencing of e 38
. anthrax cases ... - . 194
Wool (and Allied) Textile Em- .
‘ool Texlil-lnduhylahu"!’adnz pu
Works e 143
Works of engineering construction,
on =t I
X-ny installations, protective »
X-ray workers, bealth of ... .. 207
accidents to . @5 :
Youws b ST s
of we' = e N2
lloy Diecasters’ Association 71
s et precautions against ... 181 f
H
'3
{
1
]
. ;
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CONTENTS &
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: &5% - Pas 3
20 : : 4 4,
, é( INTRODUCTION : e
¢ |NDUSTRIAL DEVELOPMENTS : S5 e - 9 $eg
" Automation : » 12 - f
,  Electricity Supp!; and Use of ELCIHCII) 12 ‘&
‘ Radiological Developmeats in Industry % ie 18 .
]
;' JOINT ADVISORY AND JOINT STANDING COMMITTEES .. =3 ¢
' : PART 1. SAFETY
i' Chapter 1. GENERAL DEVELOPM'NTS IN MiTions oF FENCING AND
OTHER SAFETY MEASURPS aus . 3
? New Machinery . A 3l
Textile \hc"lim.r\ 3
Printing Machinery 33
I Cable-maxing Macninery . 34
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