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the results disclosed by the inquiry, or for the opening up of
new fields of research. The weight behind these recommenda-
tions naturally varies with the circumstances. In some instances
the conclusions on which they are based are admittedly tentative,
and further exploration is required ; in others, either because
they confirm what would be expected on physiological or other
scientific grounds, or because they have been arrived at inde-
pendently in several different inquiries, they may be regarded as
definitely established. The latter have usually led to concrete
suggestions for some modifications or adjustment in existing
industrial methods, and it is at this stage that the work of the
Board, which aims primarily at the acquisition of knowledge,
becomes ready to be translated by industries into practice.

The Board contemplate the preparation eventually of an
analysis of the whole of the work carried out by them, in which
the general conclusions reached in regard to such matters as
ventilation, lighting, noise, etc., will be fully treated. In the
meantime, in order to bring their results more prominently to
the notice of industries they have decided to issue the present
memorandum, limited to a brief summary of the principal
recommendations in the published reports of the Board which
already await application or further investigation on the part of
certain industries.

In the opinion of the Board many of these recommendations
are sufficiently authoritative to justify provisional adoption on a
large scale with a great probability of success, though it is of
course desirable that they should be first tested on a provisional
basis and on a comparatively limited scale.

At this stage full weight must clearly be given to technical
considerations, and the Board hope that industry itself may
be disposed to take a full and even predominant part in the
continuation of their work. On this point the Board, in their
Fourth Annual Report, have suggested that in each important
industry a small committee should be set up, representative
of employers and workmen, who should be responsible for
examining results submitted by the Board, and after criticism
applying them in the way already described. In addition to this
special work, the Committee could meet periodically to discuss
problems affecting the human factor in industry, to consider
proposals submitted by bodies such as the Board and the National
Institute of Industrial Psychology, and to approve the initiation
of new research,

In issuing this memorandum, the Board would add that most
of the recommendations contained in it have been put forward
with the concurrence of representatives of the industries concerned,
and they hope therefore that these industries will give careful
consideration to the question of giving them practical effect on the
lines already described.

{1-4472) A2
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I.—TEXTILE INDUSTRIES.

(@) WoRrRKING CONDITIONS,

1. Humidity and Temperature. (Colton and Fine Linen
Weaving.)—In some textile processes, particularly in cotton and
fine linen-weaving, the atmospheric conditions, owing to the
exigencies of manufacture, are necessarily not free from criticism
on physiological grounds. The humidity introduced, together with
the daily rise of temperature, combine to produce a wet-bulb
temperature which often rises above the limit which is generally
accepted as physiologically desirable for the kind of work carried
on, and the same comment applies to the kata-thermometer
records, which, so far as the Board's observations extend, compare
ué'tlfLav{}urably with those obtainell in many other industries
[21, 21].

It has been shown that a high temperature and a high degree
of humidity have a beneficial physical effect on the yarn in weaving,
and there is some evidence to show that productive efficiency
varies as the product of the relative humidity and the tempera-
ture [23, 17]. In spite of this, it is found that production begins
to fall when the wet-bulb reaches 72°-73° I, and this effect can
only be due to an involuntary reduction in the working capacity
of the operatives [20, 14 ; 23, 41].

As a corollary to this, it follows that the industries concerned
would be well advised to consider :(—

(@) Whether means can be adopted for preventing the
temperature from rising above the critical limit [23, 48] ;

(b) If this is impracticable, whether alleviation of the effects
can be secured by the adoption of practicable methods,
such as increasing the air movement by special devices
or the wearing of clothing more suitable to the
conditions [21, 30, 26] ; :

(¢) The accurate determination of the relation between the
number of warp breakages (for different qualities of
yarn and sizing) and different degrees of temperature
and humidity *

2, Lighting. (Cotton, Linen and Silk Weaving.)—During

_periods of artificial light, production in silk-weaving has been

shown to fall by about 10 per cent. as compared with daylight,
evenn when the system of lighting is one which is at present
regarded as satisfactory. A precisely similar effect has been
independently observed in fine linen weaving, where production
fell 11 per cent. in similar circumstances, In the coarser process
of cotton-weaving the same effect is sometimes (though not
always) present, amounting in one instance to 5 per cent.
reduction [9, 33 ; 20, 18 ; 23, 21].

It is suggested that experiments should be initiated to
discover the illumination and general lighting arrangements
which would eliminate this result.

* Third Annual Report of the Board, p. 44.
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2. Records.—The almost universal absence of record-keeping
in the textile industries has been frequently the subject for
comment ; it appears in fact that the only records ordinarily
kept are those which are necessary for assessing the wages due
to each operative.

Two kinds of records which would eventually become of great
service are mentioned. The first of these is the so-called
efficiency book, in which would be entered the performance of
each loom expressed as a percentage of the performance of ideal
non-stop loom engaged on the same class of cloth. The wide
uses (including the more accurate assessment of piece rates) to
which data of this kind when collected in sufficient quantity
could be put, are discussed [9, 11; 23, 50].

Similarly, a systematic recording of time lost on the part of
the workers, with the causes, would go far to indicate the con-
ditions capable of improvement. Record keeping in itself, when
confined to the limits of one factory, suffers from the defect
that it only enables a comparison to be made between different
departments and smaller units. By extension of this practice
to the whole of the industry, and by collecting and analysing
the returns by some central authority, a “ norm " could be
established for the industry itself and the information available
to individual employers would be much wider in scope, for the
whole factory would now be in the position occupied by the
department in the former system, and every emplover would
know at once how far the health, etc., of his own workers exceeded
or fell below the average, and if the latter, could endeavour to trace
the cause. Some of the questions to which under this system
definite answers could be given are stated in the Report [9, 17].

2. Booking-up or Making-up Day. (Cotion and Sik Weav-
ing.)—The day and time on which the weekly booking-up takes |
place has some relation to productive efficiency, and the best
arrangement for this is discussed in two Reports [8, 56 ; 23, 32].

3. Type of Work.—Up to the present investigations in the
cotton industry have been confined to the manufacture of plain
cloth. It is suggested that the relative efficiency and variations
in working capacity in the weaving of fancy fabrics should also
be determined [23, 50].

REPORTS.
No. 7.—Individual Differences in Output in the Cotton Industry, by
S. Wyatt, M.Sc., M.Ed. Price Gd. mnel.
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and H. C, Weston, Price 1s. 6d. net,
No. 9.—A Study of Output in Silk Weaving during the Winter Months,
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No. 17.—An Analysis of the Individual Differences in the Output of
Silk-Weavers, by P. M. Elton, M.Sc. Price 15. 6d. net.
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The provision of some shelter for the men at present unpro-
tected from the weather, and of rooms in which clothes could be
changed is advocated [5, 96],

() WoRKING METHODS,

Several suggestions are made as to alleviation of the more
arduous forms of work.

1. Charging of Blast Furnaces—The work of the barrow-men
on hand-charged furnaces, which is very laborious, can be
lightened in several ways. It was found [5, 10] that at different
works the weight of iron ore with which the barrows were charged
varied from 10} to 16 cwt. ; that of limestone varied from 5 to
15 cwt., and that of coke from 6 to 10 ewt. There is, therefore,
considerable variation in practice in the loads conveyed, though
it is apparent that for an average man there must be some one
weight which is the least fatiguing. This can only be determined
by further experiment, since the empty barrows weigh about
S cwt., and accordingly the lighter the load the greater is the
total work done in transporting a given weight of material to
the furnace hoist.

Again, the weight of iron ore loaded into the barrows is
usually about twice as heavy as the weight of limestone [5, 10].
Yet it is the custom to keep one set of men continuously on ore
loading and another on limestone loading throughout the shift.
The men sometimes change over once a week, but it would
probably be better if they were allowed to change over in the
middle of each shift. Since the men often set their barrows
to the most convenient height, it might be necessary to arrange
that the pairs of men who changed over were roughly of the
same stature.

2, Open-hearth Steel Furnaces.—1t is pointed out that every
effort should be made to reduce the time for fettling to a minimum,
for there is evidence that the strain imposed by it on the men
shortens their average duration of life by several years [5, 27, 91].
The average fettling time was found to vary from 27 to 203
minutes at various works, and even at the works in the
same district, where the furnaces were used for making basic
steel from molten iron of similar composition, it varied from
63 to 203 minutes [§, 25]. Statistical information similar to that
recorded in the Report (Table IV) could be collected at a large
number of steel works with very little trouble, and it would
probably throw a good deal of light on the causes of variation
in fettling time, e.g., the dependence of this time on the structure
and age of the furnaces. Subsequently, a series of experiments
would have to be made in order to determine the relationship of
fettling time to the composition of the furnace lining, the iron

and iron ores added, the steel produced, and other conditions of

production. It is pointed out that fettling is to a very large

exfent avoided in the modern Talbot tilting furnaces [5, 38].
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2. Individual Differences—Examination of the output records
of individual workers at several operations showed that good
workers with high output consistently produce at an even pace,
whilst the poorer workers tend to spurt irregularly. This point
is important in measuring the efficiency of methods of training
and in determining the optimum length of the shift and the need
for rest pauses [10, 18].

REPORTS.
No. 10.—Preliminary Notes on the Boot and Shoe Industry, by
J: Loveday, B.A,, and 5. H. Munro. Price 15. 6d. ned,

No, 11.—Preliminary Notes on Atmospheric Conditions in Boot and Shoe
Factories, by W. D. Hambly, B.Sc., and T. Bedford.

Price 3s. net.
IV..-POTTERY INDUSTRY.

The investigation undertaken by the Board, with the co-
operation of the National Council for the Pottery Industry, was
mainly confined to the conditions in potters’ shops. The chief
points emerging from the inquiry are as follows :(—

(@) WorkiNG CONDITIONS.

1. Temperature—The temperature in potters’ shops, especially
those with leaf and dobbin stoves, appear to be considerably
higher than those prevalent in other industries, where the opera-
tives are engaged in active work comparable with that of the
potters, These conditions are to some extent due to the action
of the potters themselves, who seem to prefer a high temperature,
and keep windows shut until the temperature reaches 67° to
70° 118, 11].

Notwithstanding the high temperature, the velocity of the
air currents in potters’ shops, as estimated by kata-thermometer,
is very low. It averaged only 17 ft. per minute in winter and
21 ft. in summer, whilst in boot and shoe factories the corres-
ponding values were 35 ft. and 37 {t., or nearly twice as much.

High temperatures are not only uneconomical, as implying
an unnecessary waste of heat, but there is reason for thinking
that they are bad for the health of the workers [18, 26].

These conditions could be greatly improved by the elimination
of back draught from the potters’ stoves, thus preventing the
escape of heat into the air of the room, and provisional recom-
mendations on this point are given for each type of stove
examined [18, 69].

It is pointed out, however, that before this question can be
- finally settled the respective parts played by temperature and
ventilation in the drying of ware should be established. The
proposal is made that experiments on this subject should be
carried out by the industry,* in continuation of the preliminary
observations already described [18, 56].

(h) WorkiNG METHODS.

2, Movement Study—Though this question was only studied
superficially, there appears to be a wide scope for movement
study in various pottery processes, Not only is the proportion
of manual occupations in the industry unusually high, but the

* Third Annual Report, p. 66.
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VI.—LAUNDRY INDUSTRY.

(a) WorkiNG CoxDITIONS,

1. Temperature and Ventilation.—The atmospheric conditions
in laundries seem to compare very unfavourably with certain
other industries, and much room for improvement exists. The
cooling-power of the air, as estimated by the kata-thermometer,
is generally low, especially in the neighbourhood of calenders and
presses. It is suggested that the industry should consider how
the temperature can be kept down, c.g., by lagging of pipes, or
the air movement increased by the installation of fans [22, 45].

2. Hours of Work.—There is evidence that fatigue, as might
be expected, is greater at the end of the 10-hour day than at the
end of the 9-hour day. Any further prolongation of the working
dav would probably result either in diminished output or in
undue strain, which would ultimately have effects the next day as
well [282, 6, 14, 53].

3. Rest Pauses.—There is some evidence that short pauses of

10 to 15 minutes introduced in the middle of the long 5-hour
spell are beneficial to the worker and tend to increase output

22, 19].

4. Change of Activity—Where a process involves frequent
repetition, with demands on one set of muscles, e.g., in sorting
goods from the floor, much benefit would probably follow a
change over to work which brings other muscles into action

(22, 49].
5. Seats.—The provision of suitable seats for workers, so as

to allow them to adopt an occasional change of posture is
advocated [22, 49].

6. Shoes.—The most suitable shoe for long standing is dis-
cussed, and further investigation on this point suggested [22, 50].

() WorKING METHODS.

7. Organisalion.—The organisation at the average laundry
usually leaves much to be desired, and entails much unproductive
time. Particular suggestions on this point are offered [22, 47].

8. Supervision—The type of forewoman and manageress was
found to have a marked influence on the smooth running of the

laundry [22, 48]

9. Design of Machines—Many machines in the laundry
industry seem to be ill-designed from the point of view of ease
of working. Simple alterations in this respect often make a
marked difference [22, 51].

REPORT.

No. 22.—Some Studies in the Laundry Trade, by May Smith, M.A.
Price 25. 6d. nei.
























