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LIGHTING IN FACTORIES AND VENTILATION ·DURING THE 
BLACK-OUT. 

THE Departniental Committee on Lighting in Factories has issued five 
reports. In September, 1938, the fourth report was submitted. It con
tained recommendations as to standards of lighting in factories, with a view 
to embodiment in Regulations under Section 5 (2) ofthe Factories Act, 1937. 
There is evidence that following the publication of this Report improvement 
in lighting practice resulted, and the recommendations provided criteria 
for the manufacturers of lighting equipment. Up to the outbreak of war 
regulations embodying the recommendations had not been made. At the. 
request of the Home Office th~ Committee reviewed the position in the light 
of war conditions and then submitted amended recommendations appro
priate to the present time. 

At the commencement of the war means· of preventing the emission 
of light during hours of darkness had in most cases to be hastily improvised 
and consisted mainly of the application of black paint or other opaque 
material to windows. This system not only caused permanent and 
complete elimination of natural light during the day, but also prevented 
opening the windows at night, resulting in inadequate ventill;Ltion and the 
production of conditions that were unsatisfactory and, where hot processes 
were carried on, often almost intolerable.. Later, owing to the complaints 
of the workers there was a tendency to replace permanent obscuration 
by a system of shutters or blinds admitting natural light during the day, 
while preventing the emission of light during the hours of darkness. 

When their report was written the Committee state that the position 
was as follows: In many factories in which no night work is being done 
the obscuring materials had been removed and pre-war conditions regained 
with the longer hours of daylight. Some factories remain permanently 
obscured. Where this is so, it is generally due to difficulties of camouflage 
design, or to special structural features, such as exceptional height or 
difficulties connected with control of shutters or blinds. The difficulties as 
regards ventilation have been largely met by ll,dditional mechanical means 
or by the provision of suitable light trap openings, enabling natural ventila
tion to be secured without the escape of light. 

In most factories provision for the admission of some natural light is 
made. In this connection satisfactory conditions often result from the 
admission of a fraction of the normal amount. In most modern roof~lighted 
factories with a window area equal to 30 or 40 per cent of the floor area, it 
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Lighting in Factories and Ventilation during the Black-out 379 

is believed that 12 per cent (obtainable in such cases with permanent obscura
tion of about two-thirds of the window area) will normally allow ordinary 
work to be carried on during the day without recourse to artificial light. 

Generally speaking, two f~atures characterize industrial work in a large 
number of factories at the present time. In the first place, the work has 
to be done at high pressure and much greater strain is imposed on the worker. 
Secondly, owing to the prevalence of night-work, and overtime, the 'time 
spent under artificial light is far longer, even in factories which provide 
adequate natural light. In. pre-war days, for example, a working day 
of 8 a.m. to 5.30 p.m., connoted the use of artificial light for about 10 to 
15 per cent of the yearly hours of employment; at present it is often 50 
to 100 per cent. 

The Committee were unable to find any evidence that prolonged or even 
continuous work under artificial light had any deleterious effect on health 
or safety, though it may be that at later stages such effects maybe estab
lished. They considered that the present conditions are unnatural and new 
to the majority of the workers. They agreed that exposure to such con
ditions justified the maintenance of a higher standard of lighting than that 
previously recommended by them in the interests both of the workers and 
of increased production. 

In a previous report a minimum illumination of a foot-candle at floor 
level for the working areas of factories was recommended. This minimum 
can no longer be regarded as generally adequate, and it was thought desirable 
to lay down a standard based on what is usually regarded as good illumina
tion, enabling ordinary work to be done with ease and affording reasonable 
amenity to the workers affected. In factories generally, the Committee 
thought a minimum of 6 foot-candles at three feet above floor level should 
be attained. Reduction from this standard might be allowed in steel works 
and heavy engineering works, where overhead cranes and other obstructions 
necessitated the light sources being mounted at considerable height from the 
floor. Where the height of the light source exceeds 25 feet from the floor, 
the illumination must not be less than 2 foot-candles, and not less than 6 foot
candles where actual work is being carried on. The illumination will be 
measured in a horizontal plane 3 feet from the floor. For other factories, 
viz., glass works, works manufacturing photographic material, and electrical 
generating stations, in which the work is chiefly the reading of dials locally 
illuminated, it may be necessary to give the chief Inspector power to grant 
exemption when he is satisfied that the illumination is satisfactory in the 
circumstances. 

As regards interior passages and access the Committee recommended that 
over all interior parts, through which persons.employed are liable to pass, 
other than those in which persons are regularly employed, the illumination 
at floor level must not be less than 0·5 foot-candle. In some factories it 
was noticed that windows serving passages and stairways have been left 
permanently blackened or screened, with the consequence that persons 
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380 Lighting in Factories and Ventilation during the Black-out 

entering from workrooms in which natural lighting has been restored, find 
difficulty in seeing their way. Care should be taken to maintain adequate 
lighting in the parts referred to. ' 

In respect of exterior employment passage and access, the Committee's 
previous recommendation of a minimum illumination of 0·1 foot-candle 
over open yards and other exterior parts of factories is no longer applicable 
owing to the'Lighting Restriction Order. Considerable aid to movement, 
however, can still be afforded by the peFmissible, street-lighting standard of 
0·002 foot-candle, combined with whitening of curbs and obstacles. For 
work of national importance higher- standards may be authorized by the 
Chief 'of the Police. The mere quantity of light is not the only factor in 
good lighting, and the effects of the blackout must be relieved by main
taining light colour throughout the interior parts in which persons are 
regularly employed. Glare is still present in many of the old factories, and 
the Committee recommend that where any light source in a factory is less 
than 16 feet height above floor level, no part of the source or'fitting, having 
a brightness greater than 16 foot-candle per square inch, must be visible 
to any person whilst normally employed within 100 feet of the source, unless 
the angle of elevation from the eye to the source exceeds 20°. All sources 
of light in a factory must be provided with suitable shades of opaque material, 
and means must be taken to prevent discomfort or injury by the reflection 
of light from smooth or polished surfaces. Adequate means must also be 
taken to prevent the formation of shadows which interfere with the safety 
of, or cause discomfort, to any employed person. 

Complementary lighting by means of sodium discharge bulb lamps or 
tungsten filament lamps in amber bulbs is not recommended and has been 
to a great extent abandoned. The Committee are convinced that the 
admission of natural light, even in small quantity, is of great importance, 
and this object can be secured by the provision of shutters or blinds enabling 
part of the roof windows to remain unobscured during the day. 

Factory ventilation, if it is to be fully effective, must achieve not only a 
rapid removal of air, impurities by air change, but a rate of air movement 
which will afford a sufficiently stimulating effect on the worker. No work
room, however lofty and spacious, will be a satisfactory place to work in 
unless suitable air movement is maintained. Experience has shown that 
the air in the average workroom should in ordinary circumstances be changed 
six times an hour. In winter, a lower rate may have to suffice, because of 
special problems associated with the heating of the premises. In summer, a 
lower rate should not be tolerated. An adequate supply of air through win
dows and other ventilators must be maintained without fail. More frequent 
changes than ordinarily required will be necessary if combustion or manu
facturing processes vitiate the atmosphere. In some rooms, where air 
movement is insufficient in certain parts, suitably~placed circulating fans 
of the slow-moving type will overcome the defect. Orbit and oscillating 
fans can also be employed with advantage. Other useful means are 
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" wafters" fitted on shafts which move the air rapidly in their immediate 
vicinity. These special methods present no difficulty during a blackout 
and are often of special value in relieving discomfort from a high temperature 
or a high humidity. . 

Natural ventilation, as induced by winds and air current!'!, will not 
suffice unless openings of adequate size and suitably arranged are provided. 

In designing devices (light traps) for intercepting light oat ventilator open
ings, almost any air passage with two right-angle bends will be in some degree 
effective. The air flow must not be restricted at any point by making the 
passages too narrow or too abrupt. However carefully designed a light 
trap will hinder the flow of air to an appreciable extent, possibly by as much 
as 50 per cent. Openings which normally provided satisfactory ventilation 
may, therefore, prove inadequate in a blackout and additional means of 
ventilation will then be needed. In large workrooms plenum systems are 
usually employed, and supply the air to rooms under slight pressure; the 
air passes out through windows, doors and other openings. In some fac
tories these openings are made ineffective by blackout measures and care 
should be taken that a sufficient number of suitably placed outlets, fitted 
with light traps where necessary, are kept in use for releasing the air .. It 
is essential for the working of the system of extraction fans, that provision 
should be made for. the air to _ enter freely. Inlets of large overall area are 
necessary; they should be on the side of the room opposite the fans. The 
air should enter at such a height as to produce sufficient air movement 
at the \vorking positions without creating excessive draughts. The inlets 
should be at a relatively low level, particularly if the fans extract overhead. 
If the extraction is at a low level, as is often desirable, the inlets may be 
higher.· 

Ventilating appliances are often put out of use in cold weather if there is 
insufficient warming. The heating arrangements should be such as to 
secure that both a reasonable temperature and adequate ventilation can 
be maintained. Plenum systems provide for this. In other cases, the pre
heating may be effected by radiators or other heaters placed at air inlets. 

Unit heater systems have been adopted in many factories. The heaters 
are placed at high level, and their use does not encumber the floor space 
with the pipes, radiators, etc., of a heating system. The heaters consist of 
elements heated by hot water, steam, electricity or gas, and an electrically
driven fan for driving the air through the heater. By means of adjustable 
louvres, the air is driven in the required direction. Unit heaters are in some 
cases, though not usually, connected to fresh air inlets. During the 
summer when heating is not required, the heater fans can provide effective 
air movement throughout the workrooms. 

Unduly high temperatures must be avoided; closing of the ventilators 
may lead to over-heating and cause discomfort in the workrooms if suitable 
regulating appliances are not available. . 

Excessive temperatures from other causes, and excessive humidity 
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382 Lighting in F aetories and Ventilation during the Black-out 

should be prevented. Auxiliary ventilating appliances are most useful in 
· such cases. 

With regard to exhaust ventilating arrangements provided for the 
removal of dust fumes or steam, it will be appreciated that the efficiency 
of such arrangements may be adversely affected if general ventilation is 

· interfered with for blackout purposes by closing or obstructing ventilators 
through which the fresh air supply enters the workrooms in ordinary cir
cumstances. 

The fourth report contains drawings of light traps at ventilator openings. 
The component parts are generally of small area; sheet iron, timber, 
asbestos sheet, and impregnated roofing felt can be used without special 
treatment, but plywood, millboard and multi-layered paper or card products, 
will require suitable treatment with impervious material to prevent the 
penetration of damp. The interior surfaces of all light trap ventilators, 
including constituent baffle plates and louvres should be coated with matt 
black paint, or its equivalent, in order to minimize the possibility of trans
mission of light by reflection and diffusion. 

It is well known that work which involves discrimination of detail, such 
as engraving, typewriting and proof-reading, should only be done under a 

· high standard of lighting. The Committee have not,been able to lay down 
definite standards for fine classes of work, but they print as an appendix 
the code recommended by the Engineering Illuminating Society. This code 
of lighting ranges from 2 to 4 foot-candles, where casual observation but not 
specific work is done, to over 50 foot-candles for precise work. For fine 
machine work, proof-reading, and type-setting, a standard of 15 to 25 foot
candles is recommended. If all their recommendations are given statutory 
force there may be some difficulty in getting the requisite equipment to 
alter the present lighting arrangements in many factories. The Committee 
consider that it would be better if compliance with regulations were not 
pressed in factories not doing essential war work, provided the existing 
conditions are reasonably satisfactory. They add that to obtain the best 
results in lighting, the alterations or new installations should be supervised 
by qualified illuminating engineers, and that such persons over an appro.
priate age might be included in the list of reserved occupations . 

• 
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