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FRANCIS G. REED 

SCHOOL LIGHTING 

THE SCIENCE and practice of the illumination of school 
classrooms has been a subject for much study by school 
officials, their architects, and particularly their lighting 
engineers. The bibliography of articles and books pro­
duced within the last fifteen years is quite formidable 
Extensive practical tests have been made, some independ­
ent authorities, some sponsored by commercial interests. 
All these have contributed substantially to the body of 
scientific knowledge. We now look for simple conclusions, 
usable data, and reasonable specifications that will ensure 
adequate results in the form of visual benefits in the 
classroom. 

So far the results don't look too simple, and those who 
are hoping for rule-of-thumb procedures may be disap­
pointed. We can only say that there has emerged a limited 
variety of practical lighting methods, both natural and 
artificial, and that these are each hedged with their own 
special restrictions depending upon the many variables 
that surround them. It is encouraging to know that virtual­
ly all of the researchers find themselves to be in compara­
tive harmony, at least on fundamentals. 

Before launching into a discussion of the techniques of 
classroom lighting by both natural and artificial means, 
let us look briefly at the objective - to produce a com­
fortable visual environment for the relatively severe and 
prolonged seeing tasks of the classroom. 

OBJECTIVES 
(a) Quantity 

How much light is enough? There is no simple direct 
answer to this because seeing benefits accrue at much 
higher levels than may be economically attained. As the 
illumination level is raised from zero the eye-benefit curve 
rises very rapidly, then flattens out according to the law 
of diminishing returns . Up to 30 or 40 foot-candles the 
improvement under increasing illumination is quite pro­
nounced (see Fig. 1), and it continues at a relatively lower 
rate well past 100 foot-candles. The recommended level 
of illumination therefore cannot be an optimum but rather 
one influenced by the practical consideration of cost. The 
School Lighting Committee of the Illuminating Engineer­
ing Society in 1947 proposed a minimum level of 30 foot­
candles for ordinary classrooms (see Table 1). This was 
approved in 1948 by the AlA and the American Standards 
Association. The Committee, incidentally, was composed 
of nineteen members: two architects, two consulting engi­
neers, three university department heads, a state educa-
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tion department, two board of education representatives 
(including one from Toronto), a sight conservation bureau, 
four utility engineers (including the Ontario Hydro), and 
four representatives of industries. 

The Ontario Department of Education now recom­
mends 20 to 30 foot-candles minimum. The general prac­
tice in applying this standard is to use the higher level for 
new schools and alterations to older urban schools, the 
lower for alterations to all small rural schools. 
(b) Quality 

So much for quantity. The matter of quality is another 
thing, and not as readily specified; yet it is a factor of 
utmost significance in classroom lighting. Doubtless all 
readers have heard this discussed under the involved title 
of "distribution of brightness in the visual field." Simply, 
the aim is to minimize brightness contrasts. Obvious 
brightness contrasts are recognized as "glare" and easily 
avoided because recognized. More subtle contrasts if per­
sistent may also have a deleterious effect, sometimes not 
limited to the eyes alone but to general health and physi­
cal and mental development. 

To avoid a technical discourse and yet give some usable 
data we may summarize the recommendations for bright­
ness control by stating relative brightness ratios that are 
considered allowable in classrooms. These are set out in 
Table II. But what specifications will ensure these results? 
Obviously these: specifications relating to the brightness 
of window areas and luminaires, and the reflectances of 
ceilings, walls, chalkboards, tackboards, desk tops, and 
floors. Fig. 2 illustrates the recommended surface reflec­
tances which, in combination with proper luminaires, will 
produce good brightness ratios. The writer believes that 
classroom colour schemes can be made to meet the specifi­
cations shown in Fig. 2 without seriously limiting the 
designer. They allow full liberty in both hue and satura­
tion, and reasonable liberty in value. 

METHODS 
(a) Day lighting 

In most classrooms daylight is the primary light source. 
It is therefore reasonable to seek a means of using it to 
utmost advantage. Several methods have been employed 
to introduce a greater quantity of daylight into the class­
room. Sometimes these devices have been highly success­
ful , sometimes of doubtful value, and sometimes an expen­
sive disappointment. In the latter instances the fault may 
not be in the basic methods used, but in the manner and 
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circumstances in which they were employed. 
Most of our ideas on this matter, and our subsequent 

practice, have developed out of new design concepts em­
ployed by architects in California and Texas under the 
inspiration of Dr Bursch (California State Division of 
Schoolhouse Planning) and Dr Harmon (Texas State 
Department of Health). These new design concepts 
include a variety of devices to introduce daylight into the 
classroom: bi-lateral lighting, light-directing glass block, 
roof monitors, exterior projections, interior and exterior 
louvres, and the like. The results achieved have been care­
fully investigated and tabulated . On the whole, though 
certainly not without exception, they were good for that 
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analyse the conditions that made them satisfactory in their 
natural habitat. 

We are not prepared to set down here proposals for 
adapting them to our use nor are we able to propose new 
design concepts that might adequately meet our condi­
tions. The fact of the matter is, no engineer or architect is 
in a position to point the way in this regard until adequate 
studies have been carried out to a sufficient extent to 
indicate procedures likely to be fruitful. Cursory field 
checks of quantity and quality of daylight illumination in 
the contemporary style of classroom have been made by 
the writer. The results are sufficiently good to indicate that 
these new designs have possibilities, and sufficiently bad 
to indicate that more factual data is needed for the 
guidanc.e of designers. 
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At the request of the Ontario Department of Education, 
the Research Division of the Ontario Hydro is now under­
taking a thorough study of this subject. The Department 
has indicated that it desires research in the whole field of 
classroom visual environment, including both daylighting 
and artificial lighting in classrooms of traditional and con­
temporary design. The project will require a year or more 
to complete. 

In the case of the traditional style of classroom, enough 
is already known to indicate suitable specifications for 
maximum day lighting with good brightness control : 
1. Prohibit the introduction of direct sunlight by orienta­

tion so that the major window area of the room faces 
that portion of the sky that has the most uniform light. 
Therefore the main windows of the classroom should 
face north. An eastern exposure may be used as second 
choice if a louvred awning or roof exterior is incorporat­
ed in the building to shade the windows from direct 
sunlight. 

2. Windows should begin at a point three an~ a half feet 
from the floor and continue clear to the ceiling, and 
should extend the entire length of the room. The elim­
ination of the blank section of the window wall at the 
front of the room is desirable, for its presence puts the 
front chalkboard in comparative darkness. 

Ordinarily when windows occupy so much of the 
outside wall, classrooms with northern or eastern ex­
posures have no appreciable veiling glare on the black­
board. If smaller window areas or different exposures 
are used so that veiling glare is present on the front 
chalkboard, louvering the front window to reflect the 
light to the ceiling will eliminate glare. 

Discomfort occurs whenever intense light can enter 
the eye at angles below the normal line of sight. ·win­
dows three and a half feet from the Hoor are above the 
direct line of sight for a child seated , but permit him to 
see outside when standing. 

Tests have proved that the light entering the room 
from the top of the window is the most effective. The 
inside row of desks receives 41 per cent of the illumina­
tion from the upper quaTter of the window. Therefore 
glass should extend as close to the ceiling as possible. 
If the construction method will permit the elimination 
of practically all of the header, so much the better. 

Mullions should be as narrow as possible. In warmer 
climates it is feasible to use steel sash and frames, and 
so reduce mullion space to the minimum. Where that is 
not feasible, other means should be used to reduce the 
size of glass interruptions. 

3. Proper desk arrangement is a key factor in the classroom 
visual environment. The recommended pattern for a 
unilaterally lighted room is obtained by drawing a line 
diagonally across the room at 50° with the window wall, 
originating at the front of the first window. All desks in 
front of this line should be faced straight ahead, with 
the line of sight parallel to the window wall. All desks 
behind the line should be faced so that the line of sight 
makes an angle of 50° with a line drawn from each desk 
to the front of the first window. 

(b) Artificial Lighting 
According to the Ontario meteorological records 60 per 
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cent of all school days are "dark" days. In spite of all 
efforts to get daylight into the classroom there are times 
when its value on the desks at the right side of the room 
is as low as 5 foot-candles. We have made tests of class­
rooms employing bi-lateral lighting with clear glass and 
also of rooms with light-directing glass block fenestration, 
and in certain cases have found the light level at the inside 
row of desks to be less than 5 foot-candles. This was with 
a heavily overcast sky, but with no smoke or dust in the 
atmosphere. 

A specification for a 30 foot-candle minimum level 
means of course combined natural and artificial illumina­
tion. The amount of natural lighting, however, is an un­
predictable quantity. If w.e were certain to have as much 
as 15 foot-candles of daylight on the inside row of desks 
at all times then we could meet the requirements by 
designing a lighting system to add a further and equal 
amount. But we know from experience that we cannot be 
sure of the natural lighting. Add to this fact the possibility 
that some classrooms may be used at night for educational 
or community purposes, and the conclusion is that the 
artificial lighting system should be able to meet the full 
requirements whenever necessary. If the system is 
designed to be flexible then it will be possible to use only 
what is needed at any given time. 

Where financial considerations prohibit a complete sys­
tem it is suggested that the complete wiring be installed, 
with luminaires for only the dark side of the room where 
it is certain that night classes will not be held. To install 
two rows of luminaires (three units each) in a three-row 
system is perfectly feasible. To install one row of a two­
row system, however, is inadequate; for in the first place 
a two-row system of six units can deliver scarcely 20 foot­
candles of illumination. 

Fig. 3 illustrates a few typical luminaire layouts, with 
details of type and resulting illumination levels noted. 

Fixture or luminaire types for the classroom are subject 
to more restrictions regarding allowable surface bright­
ness than are those used for most other purposes. There 
are three main types, the first two being incandescent (that 
is, filament lamps) and the third fluorescent (gaseous dis­
charge). They are: 
l. General Diffuse. This is enclosing glassware. Its surface 

brightness exceeds the recommended values for class­
room lighting, but because of its low cost it is still 
tolerated provided it may be mounted not lower than 
11 feet from the floor. Opal globes for either 300-watt 
or 500-watt lamps should be not less than 18 inches in 
diameter. 

2. Indirect. This type uses the ceiling as a secondary light 
source, therefore the ceiling must have a matte white 
surface with a reflection factor of not less than 85 per 
cent, and it must be maintained so. Indirect luminaims 
are quickly affected in efficiency by dust, and must be 
kept clean constantly. The "silver-bowl'' type is less 
affected than are other types and requires a little less 
maintenance. 

3. Fluorescent, Semi-Direct. These may be open, or en­
closed by diffusing glass or plastic. If open, they should 
be louvred or shielded so that bare lamps are not seen at 
normal viewing angles. They should be suspended 
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about 10 feet from the floor. For very low ceilings tl1ey 
may still be employed provided the side panels are not 
too bright. Where mounted low it is usually best to 
employ the type having all four lamps in a horizontal 
plane rather than in a U shape, as this minimizes side 
panel brightness. Louvred industrial fixtures or "trof­
fers" may sometimes be recessed between the joists to 
produce very effective illumination for low-ceiling base­
ment classrooms. Fluorescent light has no more harmful 
effects than any other kind and, contrary to some 
reports, the fluorescent powder from broken lamps is 
not poisonous to the skin. In rural schools where main­
tenance is a somewhat casual matter it is advisable to 

FIGU RE 3 . 
Typical lighting plans for a cla ssroom 2 3 x 32 and 12 feet high . 

3, 40-w lamps ea - 27 ft-c 
4, 40-w lamps ea - 35 ft-c 

26 , 200-ma slimline - 48 ft-c 

2 , 40-w lamps ea - 27 ft-c 
3, 4 0-w lamps ea -40 ft-c 

) 0 

0 

9 , 500-w indi reCt- 30 ft-c 
9 . 300-w d iffuse -25 ft-c 

9. 4- lamp fl ourescent- 30 fc-c 

use instant-start lamps and ballasts, which have no 
starters to become defective. All lamps should be 40-
watt and standard white in colour. So-called "daylight" 
lamps have no advantage, are lower in light outpu t, and 
a little ghastly in appearance. 
Chalkboard lighting is mainly justified by the fact that 

any general lighting system that will produce a given level 
of illumination on the desks will produce only half that 
amount on the vertical or near-vertical surface of the 
chalkboard. Supplementary lighting is therefore required. 

The most effective system, that is the one delivering the 
greatest amount of illumination for the lowest power con­
sumption, is one consisting of the reflector or projector 
type lamps. The equipment which holds the lamps 
(sockets, fittings , etc.) may be fully exposed for especially 

133 



FRANCIS 

low-cost installations, or it may be surface mounted with 
concealed wiring, or it may be fully recessed flush with 
the ceiling and concealed by louvres. Where 150-watt 
projector-flood or reflector.-flood lamps are used they 
should be aimed at an angle of 25 o to 27 o from the vertical, 
spaced approximately four feet apart, and the distance 
from the front wall should be approximately .70 of the 
height from the horizontal centre of the chalkboard to 
the ceiling. 

Other types of equipment involve the use of prismatic 
lens plates or silvered glass reflectors. Information about 
these and costs can be obtained from reputable electric 
equipment distributors. These units must be installed 
according to the manufacturers' printed instructions. 

TABLE I 

Lighting Levels at the Work (Maintained after 
Depreciation), Current Recommended Practice 

LOCATIONS 

Classrooms - on desks and chalkboards 

Study halls, lecture rooms, art rooms, 
offices , libraries, shops and laboratories 

Classrooms for partially seeing pupils and 
those requiring lip reading - on desks and 
chalkboards 

Drafting rooms, typing rooms and sewing 
rooms 

Reception rooms, gymnasiums and swim­
ming rooms 

Auditoriums (not for study), cafeterias, 
locker rooms, washrooms, corridors con­
taining lockers, stairways 

Open corridors and store rooms 
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I Minimum 
Footcandles 

30 

30 

50 

50 

20 

10 

5 

G . REED 

In all cases it is essential to obtain units that will be rigid 
when installed so that they can not be put out of correct 
adjustment during replacement .of lamps or cleaning. 
Ordinary clamping devices are seldom satisfactory. 

The American Standard Practice for School Lighting 
1948 is a very safe guide for the lighting of classrooms by 
both natural and artificial means, with this reservation -
that we have yet to learn more about daylighting in our 
latitude and climate. It is hoped that the studies currently 
undertaken by the Hydro's lighting research group will 
produce data that will be translated into reasonable 
specifications for the guidance of designers. 

TABLE II 

Recommendations for Limits of Brightness Ratios 
in Schoolrooms 

LOCATIONS 

a. Between the "central visual field" (the 
seeing task) and immediately adjacent 
surfaces, such as between task and desk 
top, with the task the brighter surface 

b. Between the "central visual field" (task) 
and more remote darker surfaces in the 
"surrounding visual field," such as be­
tween task and floor 

c. Between the "central visual field" (task) 
and the more remote brighter surfaces 
in the "surrounding visual field," such 
as between task and ceiling 

d. Between luminaires or windows and 
surfaces adjacent to them in the visual 
fields 

Ratio 

1 to 1/ 3 

1 to 1/ 10 

1 to 10 

20 to 1 
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JOHN H. BONNICK 

THE POST-WAR SCHOOL PROGRAMME IN ENGLAND 

THE FOLLOWING is a portion of an original report based 
on a survey made this past summer on the post-war school 
building programme in England. Beside extensive field 
trips and discussions with the County Architectural offices 
at the City of Coventry and counties of Lancashire, Essex 
and Hertfordshire, considerable research was carried out 
at the library of the RIBA. To the many who were both 
encouraging and co-operative I am greatly indebted. 

The problems confronting school architects in Eng­
land's post-war era were essentially threefold. With the 
majority of existing buildings quite inadequate and below 
the required technical proficiency there arose a great 
demand for new schools. Yet, in the national picture the 
primary post-war construction need was for homes. Thus 
it was inevitable that the greater majority of building 
labour available would be employed in erecting houses­
not schools. Another factor which aided the turn of tide 
came in the year 1944, when Parliament approved the 
New Education Act. Here, in quite detailed form, has 
been set the standard of requirements to be incorporated 
in all future schools . It was, in reality, a yardstick against 
which all subsequent schools have been measured. 
Coupled with both factors is the influence of the client -

. the child. As Alfred Roth so aptly puts it "the child is the 
focal point of all school building problems, and around 
him should gravitate all considerations of education, town 
planning and architecture." 

Such, in brief were the basic problems - the solution 
was yet to come. 

Almost immediately, the various County Architectural 
offices were delegated complete charge in dealing with the 
particular educational problems of the areas to which they 
served. As such, nearly all the school buildings erected in 
England to-day are by these groups. Where a private 
architect has been commissioned a building, he is usually 
unoer the direct jurisdiction of the county architect. 

Once the basic administrative machinery began operat­
ing, research was immediately carried out by the various 
groups as to the best type of construction. The insecure 
material problem carried great influence in this respect. 
The two systems- prefabrication of units and traditional 
building methods were exploited, and in the majority of 
cases, prefabrication was the final solution. Of the four 
counties covered in the study tour, three employed a pre­
fabricated structural system. 

Next came the all-important factor - architectural de­
sign. For the child, the school building is the starting point 
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on the road to aesthetic appreciation. The importance of 
good design cannot be overemphasized. The British Archi­
tects are not consciously concerned with trying to create 
a new style in school design. Rather, their aim has been to 
provide buildings which, within the complex limiting fac­
tors of sites, money and material available, furnish the best 
equipped and arranged accommodation for current edu­
cational activities. "They have used modern structural 
engineering technique, contemporary materials and appa­
ratus and the most recently formulated knowledge in 
science, sociology, child psychology, hygiene, planning 
and organization of the building. Their architecture grows 
out of the solution to these problems, inexorably and un­
alterably from the main massing and grouping down to 
the most trivial details. The building is an organic creation 
growing out of practical considerations. They have no pre­
conceived ideas of what their buildings "ought" to look 
like, but select, modify and transpose the practical ele­
ments of their designs to form a pleasing and satisfying 
composition."" 

Generally, there is a certain visual pleasantness and 
lightness about the work. Often a dash of elegance has 
been introduced. Materials like steel, aluminium and re­
inforced concrete, have aided in decreasing the need for 
heavy structural members and made possible a new sense 
of freedom and space. All buildings are well lighted , well 
ventilated. This would obviously create an admirable ef­
fect on the children. Elevations have generally been kept 
simple in treatment and walls are but mere protective 
shells, glazed or opaque as required. Flat or gently sloping 
roofs have largely replaced the traditional steep roofs of 
slate and tile. 

The long, low classroom blocks, broken only by an occa­
sional vertical emphasis of dominating mass (assembly 
hall, gymnasium or water tower) fit quietly into the pat­
tern of the modern community in a neighbourly manner. 
Although little landscaping has as yet been executed, it is 
the hope that free shapes of trees and planting will help 
to blend the more formal lines of the building with the 
landscape. 

Yet, the schools so far mentioned are hardly the ultimate. 
They are too sterile. Architecturally, they are too geo­
metrical in concept and require more "loosening up" of the 
various elements. Where a brilliant effect has been 
achieved in one building, it has been incorporated into all 
subsequent designs. Thus, though the various architects 

"New Schools Book issued by the RIBA. 
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advocate most strongly the predominance of individuality 
of design, the overall concepts do not always appear this 
way. This is, to a large extent, quite unavoidable due to 
the standardization of both material and structure. Here 
was a necessity - not a choice. 

PLANNING 

Judging from the schools visited, whose examples no 
doubt are closely followed in other parts of the country, 
the following are the main factors that resulted in a new 
trend in English Schools. 
l. The admission of sunlight and standards of daylighting 

set for all classrooms. 
2. Division of units in relationship to noises. 
3. Introduction of a general purpose room where physical 

education may be practiced. 
4. Meals are served to all children at noon hour. 
5. The utilization of the assembly hall for music, theatri­

cals and cinemas, as well as by the adult community. 
6. The adoption of a module (usually 8 foot, 3 inch) in all 

planning. 
7. Multi-purpose aspect of all classrooms. 

Coupled with the above, one must realize that England 
was one of the first countries to realize that the one-storey 
school consisting of a number of loosely connected parts is 
much better suited to the requirements of modern educa­
tion than the traditionally concentrated multi-storey 
school. Also, one should note that the new building regu­
lations of 1944, especially those covering claylighting are 
virtually enforcing a single storey plan. All schools visited, 
save three (all secondary schools) were of the one floor 
type employing either oilateral or skylighting in every 
case. In all cases where two floors were adopted, intricate 
planning was necessary, so that both floors could en joy 
cross lighting. One such solution employed in Essex, was 
the overhanging of the upper classroom so that the corri­
dor was above the ground floor teaching area. 

Before the daylight factors were introduced, the accept­
eel standard was a minimum factor of 0.5 per cent. This has 
now been raised to a minimum of 2 per cent and a recom­
mended percent of 5. Orientation has proven a great aid 
in achieving this required standard, and consequently all 
classroom blocks have south-east exposure. This is an ac­
cepted procedure in all schools. 

With all classrooms on only one side of the corridor, the 
main weakness of the one-storey scheme is the great tend­
ency to sprawl. This is evident by the fact that the rela­
tionship of actual working space to ancillary area is now 
1 to 2 or even higher. This has definitely increased costs, 
clue to relatively large areas to be heated, lengthy piping 
services and a high proportion of foundations and roofs . 
As yet, no solution has been brought forth to solve the dif­
ficulty, but as the architects feel orientation is definitely 
the most important factor, they are ready to sacrifice large 
ground areas and higher costs to achieve it. 

Along with the disadvantages gained through utilizing 
only one side of the corridor, is the difficulty in keeping 
corridors to a minimum in length. At times, plan layouts 
were almost forced to secure an effect of short corridors. 
Classrooms were often jogged to create breaks - for 
pyschological reasons. Usually this method was quite 
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successful, but it did tend to create unnecessary com­
plexity out of what otherwise might be a straightforward 
scheme. 

Most of the school building programme and certainly 
research so far, has concentrated on the Junior and Infants 
School. Space within the structure is generously divided 
and each group of teaching areas (usually 3 classrooms) 
has their own lavatory facilities as well as cloakrooms 
and storage spaces. The use of separate cloakrooms (not 
necessarily adjacent to the classrooms) is a pleasant fea­
ture that should be incorporated in all Canadian schools. 

Classrooms are no longer merely a place to work, but 
are complex and extremely flexible in nature. They are a 
humdrum of activity-workshops, studios and play-spaces. 
The most recent innovations are to break up the room into 
a series of alcoves, each holding one or two small groups, 
reduce the scale of clerestory lighting and to utilize the 
corridor as an extension of the teaching space. Thus, all 
classroom and corridor partitions are flexible (sliding 
doors) and the whole has been treated as one space. 

All teaching areas are planned around exterior court 
yards, with asphalt play areas and the necessary sand pits, 
paddling pools, etc., being adjacent. No longer, is there 
evidence of separate entrances dogmatically labelled 
BoYs and GmLs. The main entry and lobby is forceably 
used by parent, guest or child alike. Usually the assembly 
hall and dining area is linked to the foyer so that walls 
may be folded back and the entire area become one unit. 

CoLoUR 
Perhaps the finest feature (certainly second only to the 

structural systems evolved) is the way colour has been 
utilized. In all cases, colour has been utilized in an 
"organic approach." Here, colour and form are considered 
inseparable. For each surface to fulfil its natural and func­
tional condition, colour must "speak the truth" and express 
the designer's original intention. 

There are a vast number of factors that determine the 
appropriate use of colour. I consider, by far, the most 
important faCtor is the children. With their bright clothes, 
high-pitched voices and quick movements, they create 
exciting patterns, whatever activity they are engaged in. 
Biologically, they are attracted to primary colours, and 
hence the schools must arouse and reflect these tendencies. 
Certainly the schools of the Hertfordshire group are the 
greatest exponents of this theory. Brilliant colour is 
employed both indoors and out. Generally there is a differ­
ent treatment for each wall, ceiling, as well as furniture. 
In contrast, it is interesting to note the philosophies of the 
Swiss. Here, the use of colour is restrained to a small por­
tion, be it a painting or fragment of coloured glass. Main 
masses are kept in neutral shades, as it is felt the children 
themselves create a sparkling pattern and to unnecessarily 
repeat such feeling into the decoration would only cause 
discord. 

Colour also has the ability to distinguish various activ­
ities of a building. In entrance halls and circulation areas, 
where there is a constant movement, bold colours have 
been employed, and often most stimulating effects have 
resulted. The use of planting, together with materials of 
varying texture also enhance these ideals. Generally, the 
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entrance hall has been made the most vivid and exciting 
unit in the school. It is purposely made to look inviting. 
In assembly halls and dining rooms, where large groups 
converge, a more dignified approach is utilized. Bright 
and jolly colours are used for psychological reasons, but 
the treatment is limited to larger areas. Tinted acoustic 
tile, natural wood and curtains of unusual pattern have 
often been utilized to, as the Hertfordshire group states 
"create something more than a merely passive background 
- a character which will catch the imagination on enter­
ing." Teaching areas have been treated more informal and 
domestic in character. This is clue to the multi-activity 

CLASSROOM WING 

Manford Way Primary School, Chigwe/1 

Harold Conolly, Architect 

these rooms are planned for and no longer is an institu­
tional setting applicable. 

Lastly, is the obvious relationship of colour toward the 
aesthetics of the structure. The prefabricated frame con­
struction used by most of the schools presents a visual 
pattern of beams and columns with panels inserted be­
tween them. With so much of the structural system 
actually exposed, a discipline had to be maintained in the 
interiors so that a conflict between structure and wall 
panels would not result. Consequently, most structural 
members have been constantly painted a neutral shade 
(pale grey) in order to avoid an inappropriate decorative 
treatment, while the "filler" or wall panels receive colour 
(usually bold) appropriate to the spaces they enclose. 

The aims of architectural design and colour is gener­
ally at spaciousness and gaiety, at unpretentiousness and 
extreme informality. Nevertheless, in many cases the solu­
tions failed to achieve such pleasing proportions. Colour 
is often unnecessarily used to the degree where the whole 
concept glows like a briltiant paint box. The ultimate will 
be a more restrained and refined solution of the same pro­
blem. The tendency in most architectural offices has been 
for the job captain (designer of the project) to decide on 
the individual colour schemes. Few cases showed the 
consultation of a qualified interior decorator. Thus, the 
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schools do, to a great extent, express the character of the 
designer. Schools executed under one authority were 
found to be in some cases brilliant and gay with bold 
patterns, while in others, quite restrained and often un­
necessarily severe. This tendency has the advantage of 
divorcing the schools from what otherwise might become 
a standardized method of treatment. 

ScuLPTURE 
Other methods have also been employed to aiel in the 

decorative schemes. Superimposed and changeable units 
of decor like curtains, planting, pictures, books and sculp­
ture are to mention but a few. 

Of particular interest is the emphasis placed on the value 
of sculpture and mural decoration. Local authorities 
generally allocate a small proportion of the total building 
cost for the work of sculptors or mural artists. It has been 
found that clue to the prefabricated methods o.f construc­
tion, sculpture can contribute more successfully to the 
character of the school when it is free-standing than when 
it is carved into the wall surface or placed in a special 
niche. Usually an informal siting is adapted and the back­
grounds (material, size and distance away) have been 
carefully considered. Generally, sculpture is of a subject 
appealing particularly to children, as the Kangaroo flag­
stand at Canley School, Coventry. Perhaps the finest work 
is at the Barclay Secondary School, Stevenage where a 
piece executed by Henry Moore adorns the main entrance. 
The siting here is of particular merit. In the cases where 
sculpture has been carved into the actual wall surface of 
the building, it has been executed in a large scale so that 
the children might readily view it. Subjects like a stork 
(Lancashire School) or dancing girl (Essex School) have 
become a constant delight to the children. In both cases, 
the work was carved on the site in special bricks of greater 
strength and thickness. Carving in wood or stone has a 
great attraction for children and can provide an excellent 
stimulus for the development of a real understanding of 
beauty in form and material. 

It might be of value at this point to briefly discuss some 
of the schools in the various localities visited. 

CovENTRY 
The problems confronting Mr D. E. E. Gibson, County 

Architect and his staff at Coventry were totally different 
from those of the other groups . Due to the extensive war 
damage (Coventry suffered tremendously during the war) 
there arose a great demand for new schools. The situation 
required the immediate design of a structural system that 
could be erected quickly by relatively inexperienced 
labour. The final solution, a light steel frame prefabricated 
in type, was the first used in the Henry Parkes Primary 
School at Cauley (planned in 1947 and completed only in 
1950). This frame was the result of a close co-operation 
with the Brockhouse Engineering Company of Southport, 
England. It was designed to reduce the total steel tonnage 
of the building to a minimum (a 40 per cent saving was 
anticipated). Therefore, light steel strip mostly 10 gauge 
was selected. This allowed all of the structural units to be 
built up of folclings , formed where necessary into box 
sections of minimum overall dimensions. All sections are 
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factory-produced, and it is possible to erect complete 
classroom wings with available site labour, without the 
use of a lifting tackle. 

Exterior walls (non structural) are usually brick with 
cavity construction or hollow clay block (again of cavity 
construction) cemented externally and plastered inter­
nally. All interior partitions are of hollow block plastered. 
Hoof sections are either of corrugated reinforced asbestos 
sheeting with an underlayer of insulation board or of steel 
decking with insulation board on both sides, bituminous 
felt being the exterior finish. 

HERTFOHDSHIRE 
In the immediate post-war period, Hertfordshire, (under 

the able direction of Mr S. H. Aslin, County Architect) 
like the other English counties, was faced with the acute 
shortage of schools. Beside the effects of bombing, lack of 
repairs and general rise in birth rate, the development of 
war industries and the policy of creating new towns in 
counties around London, made the problems more acute 
here than in most regions. 

A "Meccano" type of construction based on an 8 foot 
3 inch module has been adopted in all schools. This 
module, employed by most authorities has been deter­
mined largely as a result of the recommendations of the 
Wood H.eport 1944 and the fact that steelwork manufac­
turing plants were already jigged for this size. The :framing 
members consist in the main of stanchions (assembled 
from 2 inch x 2 inch angles held together by angle welded 
to outside angles at regular intervals) beams, cross bracing 
and ties cantilever eave outriggers (T sections) and hori­
zontal cladding bars (to which exterior materials are 
bolted). Of particular interest are the beams of channel 
section for the top flange and flat plate for the bottom 
flange; the flanges separated by welded diagonal lacing. 
The open webs do not obstruct the view, and are left 
exposed to allow free passage for mechanical pipes. 

Wall slabs of precast concrete slabs are finished exter­
nally with either. Derbyshire spar, rough tyrolean finish or 
coloured cement. They are set either vertically or horizon­
tally and are joined in a tongue and groove fashion, the 
whole portion being bolted to the cladding bars. A "wet" 
construction has been completely avoided, and interior 
wall linings are of fibrous plaster three-quarter inch thick 
back with aluminium foil. All interior partitions, are of a 
2 inch thick fibrous plaster with a wood wool core finished 
with oil paint. Stanchion casings are three-quarter inch 
fibrous plaster. A wide range of flooring materials have 
been used, including hardwood, accotile (type of mastic 
tile) quarry tile and grey marble. 

EssEx 
The programme of the Essex County Council (Harold 

Conolly, County Architect) is certainly the most extensive 
of all authorities visited. Beside the regular demands the 
group must also furnish schools for five new housing 
estates, of approximately 6000 houses each being built by 
the London County Council, and two new towns, Harlow 
and Basildon, being planned as satellites in conjunction 
with the London Master Plan. 

Thus, with such a gigantic undertaking, it was obvious 
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that a new technique in the design and construction of the 
schools would be required. The ideal of individually de­
signed jobs was, for the moment, but a luxury, and some 
degree of standardization would have to be introduced. 
Nevertheless, it has not employed to the extent of the 
Coventry or Hertfordshire groups. "There is no 'standard' 
Essex plan, nor is there any system of complete prefabri­
cation of schools in the work of the department. It is held 
that each school, whether for primary or secondary educa­
tion should possess its own individual features and archi­
tectural appea~·ance if it is to build up a special tradition 
as successive generations come and go."" 

CLASSROOM INTERIOR 

School ot Hitchin , Hertford shire 

C. H. Aslin, County Archi te ct 

Ten various forms of construction have been used for 
primary and secondary schools, mostly variations of sys­
tems of precast concrete, insitu concrete and steel framing. 
The system of forward or bulk ordering, popular with the 
Hertfordshire group, has been practiced most extensively. 
This ordering not only improves deliveries but also helps 
by affording reduced prices. 

A word might also be said for the part played by 
separate companies in the school programme. Mention has 
already been made of the Brockhouse Engineering (South­
port) Limited who along with the County Architects of 
Coventry has divised a unique prefabricated structural 
system. The Bristol Aeroplane Company Limited has also 
devised a unit construction for schools. The aim of the 
Company has been to provide the educational authorities 
with a range of standard units which may be assembled in 
several ways to produce the various components of a 
modern school. H.ealizing the importance of flexibility, no 
attempt has been made to produce a standard classroom 
or school. In general, aluminium wall panels and roof 
trusses have been designed in a four foot module. Various 
spans of the trusses are readily available. The wall panels 
are, in reality, an insulated and sound-proof sandwich. 

(continued on page 151) 
<>Architectural Times, November, 1949. 
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BUILDING 

1st FLOOR 

PERSPECTIVE LOOKING S. W. 
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After sixty years of rented premises, the 

Ontario Association of Architects 

has decided to build. vVith that in mind, a site was 

purchased in a central location near to 

Bloor Street, Toronto, yet partly SU1Tounded by 

park land. A ravine road skirting the park will 

take care of parking. 

To arrive at a design, a competition was held with 

Messrs Marani (Chairman), Arthur and Brown 

as Assessors. The accommodation required 

consisted of offices for the 0 AA and 

(temporarily) for the RAIC, with a Board Room 

COMPETITION 
shared by the two organizations. Other 

accommodation consisted of Lounge, the Library, 

two bedrooms for out of town members like the 

PRAIC , the POAA or lesser fry , 

and houseman and wife. It was a condition of the 

competition that the library should be 

conveniently supervised from the 0 AA office. The 

drawings illustrated are those of the winner, 

/. B. Parkin Associates, and the three runners-up, 

Messrs Hassig, Page & Steele, and vVorsley. 

Altogether thirty-seven persons or firms competed 

and the standard of design was very high. 
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GEORGE HASSIG 

ARCHITECT 

1st FLOOR 

2nd FLOOR 

OAA HEADQUARTERS BUILDING COMPETITION 
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NEWS FROM THE INSTITUTE 

ALBERTA 
The government of the province of Alberta, during its 
past session, undertook an examination of the Acts under 
which various professional associations operate, including 
the Architects' Act. The Alberta Association therefore 
conferred with the minister in charge of this work. Com­
mittees met, taking legal advice, and a number of changes 
were suggested both on the part qf the government and 
on that of the association. These changes were apparently 
satisfactory to both these parties. But, at the close of the 
session, the bill had not been introduced in the house. 
The old act therefore remains unchanged. This is a dis­
appointment for the Alberta Association of Architects for 
they hoped to have some very definitely beneficial changes 
made. 

One of the proposed changes was to a clause requiring 
the employment of an architect for all buildings exceeding 
the cost of ten thousand dollars. This clause had become 
somewhat of a headache to building inspectors in issuing 
their permits to build. Besides the difficulty in determining 
costs they had to face a variety of ways in which applicants 
endeavoured, more or less successfully, to evade the 
requirement. It was therefore thought to be sounder pol­
icy to base the need for the employment of an architect 
on the character and extent of the work. Fire-resisting 
construction, extent of floor area and the length of clear 
spans involved were considered to be a better basis to go 
on. It may be within the competence of municipal bylaws 
to cover this requirement by their own regulations. But 
these can only apply locally and have no force over large 
areas of the province where there are no regulations, 
although they are more needed there than elsewhere. 

Another proposed change in the Act was in the clause 
regulating the fees authorized for admission to practice 
and the annual fees . It was mutually agreed that these 
were inadequately low. They were set at a time when the 
Association was a very small body and when money went 
much further than it does today. The present much larger 
number of members increases the income of the Associa­
tion but it also increases the work and the responsibilities 
of the Association. 

Older members of the Association will recall that it 
struggled for quite a number of years with a substantial 
balance, in the red. On one occasion the Association had 
invited the RAIC to hold its annual meeting in Calgary. 
It is said, and can be believed, that the Calgary members, 
with the hospitality characteristic of that city, engaged the 
credit of the Association in a delightfully open-handed 
way. To this was attributed the blushing tint of the finan­
cial statements. By some strange magic the red at last 
turned to black, even on the meagre fees then, and still, 
in vogue and (touching wood) the black still leads. 

It is to be hoped that the fact of the revision of the 

T50 

Architects' Act not having been presented to the House 
does not mean that the idea of revision has been entirely 
dropped. 

Cecil S. Burgess 

INDUSTRIAL DESIGN: 1951 BC-AD 1951 
It is just possible to describe this Exhibition in the space 
of a book review if one takes note of its two main aspects 
only. 

Three-quarters of it traces the history of design from 
the most ancient period with its limited materials, tools 
and programme to that of the greater potential of the 
present day. All this is done on 35 demountable panels of 
bent perforated masonite, aluminum angles and African 
mahogany shelves. The active co-operation of the Royal 
Ontario Museum and the National Gallery of Canada 
gives this section an authority worthy of its function of 

Bob Howard ref. No. 14 

informing Canadians on this increasingly important sub­
ject. Along with its review of product design, the Exhibi­
tion shows the development of such contributing factors 
as sources of power, the history of machines and hand­
craft, typography, packaging, and architecture. Elder 
architects may remember George Hansom, architect of 
the handsome Town Hall of Birmingham, who also de­
signed the hansom cab. Younger ones will hail the con­
temporary architect Eames and his contribution to furni­
ture design. 

Throughout all, the four timeless aspects of Appear­
ance, Performance, Production and Presentation are illu­
strated by a series of highly selective examples of fine 
design. 

The second section tells of industrial design as an estab­
lished profession, having the solid support of the highest 
forms of promotional and educational organization in 
Great Britain, the U.S .A. , and Canada. In Canada, the 
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now permanent N.I.D.C. will occupy the ground floor of 
the Laurentian Building in Ottawa. Indeed, 1951 is a 
momentous year in the history of Canadian design de­
velopment. 

Architects in any town having space for the Exhibition 
should ask the National Gallery to send it for their fellow 
citizens to see. It has been admired and appreciated 
where it has been shown. 

G. Englesmith 

POST-WAR SCHOOL PROGRAMME IN ENGLAND 
(continued from page 145) 
They consist of an aluminium inner skin, thick layer of 
glass fibre, one layer of building board, and an outer skin 
of aluminium. 

The system certainly is ingenious in concept and offers 
many opportunities, particularly the saving of time in 
erection (it takes one quarter the normal building period 
to erect). However, it would be most discouraging if this 
system, in its present mode was too readily utilized. It is 
quite true that variety is achieved by colour and part of 
the school being built of traditional type construction, 
but the overall effect is still obvious - one of complete 
standardization. Until the time when the structure be­
comes more versatile in concept, every school will essen­
tially appear the same. The overall success of the initial 
scheme makes one confident that still more research will 

CLASSROOM WING 

Mixed J u nior Infant & Nursery School 
Con ley, Coventry 
D. E. E. Gi lson, Architect 

be employed until a unit has been perfected that carries 
more warmth and human spirit with less metallic glow 
and factory appearance. 

In America, where conditions are totally different, pre­
fabrication , in any large scale should be completely 
avoided in all school design. Environment is the all impor­
tant part of education. It is up to the architect designed 
school to teach our children how to live. 

In conclusion, the following remarks by Mr H. Conolly 
(Essex County Architect) admirably express the ideals of 
all English architects interested in school building. 

"We have tested many forms of new building techniques 
to provide the number of schools needed in the time avail­
able, and to experiment as much as possible. We feel that 
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it is too soon to fix our building programme exclusively to 
one or two systems. And so we go on, always searching 
for better plans and better components, in the hope that 
some day we shall find the ideal in both. The ultimate test 
of our work is, do our buildings help John and Mary, our 
real clients, in the big job of growing up? And that is not 
for me to say." 
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DETAILS FOR GLAZING EITHER STATIONARY OR MOVABLE 

WOOD SASH WITH THERMOPANE 

GLASS CLEARANCES 

The characteristics and uses of Thermopane window insulat­
ing units were dealt with on pages 22, 23 , 24 and 25 of 
Volume 1 and examples of Installation were shown on pages 
43 and 44 of the same. This page gives derails of installation. 

Thermopane units should be set on soft surface setting 
blocks. These blocks should be the same thickness as called 
for by B in table below and of a width equal to the thickness 
of the Thermopane unit. They should be located in from 
each corner and centered a distance of one-quarter the 
horizontal edge of the unit. (Per illustration.) Soft rot­
proofed wood, soft lead, or metal blocks with soft lead tops 
are used. 

RABBET DEPTHS 

Since Thermopane is a factory fabricated 
unit, it is not subject to further processing 
and its dimensions cannot be changed at 
point of use. Therefore, proper glass clear­
ances must be allowed on all edges. 

So that the metal seal does nor show, sufficient 
rabbet depth must be allowed. To achieve 
this, the meralized edge depth must be added 
to the glass clearance. 
The following chart illustrates these points: 

Drawing is one-quarter 
actual size 

FIXED ·PICTURE WINDOWS 

AND/ OR WINDOW WALLS 

Drawing is one-half 
actual size 

DOUBLE HUNG, CASEMENT 

AND / OR SMALL FIXED 

SASH 

Gla88 Thicknes• 

Symbol uoz . 
and ~· 

Explanation Plate l{," Sheet Glll8s ~, or~,P~~t~erned ~· 
Pat-

terned 

under under from under over over 
Glass Sizes 80 80 80-120 80 80 120 

united united united united united united 
inchest inches! inches! inches! inchest inches! 
--- --~ - -- ------ ---

A-Glazing compound 
Bed 

~a·"~71i" ~~~-Ys, ~· ~· ~· ~· 

--- - -- - -- - -- - -- ---, 
B-Giazlng Clearance 

(all edges) ~· ~· !,{&" ~· '.16" u· 
- - - --- --- ------ - - -

C- Metallzed Edge-
Depth 

~, Ys" Ys" Ys" y,• 7'2" 

--- --- - -- - -- --- ---
D-Total Rabbet ~6 ... 

~"· %"* ~,. lU&"* YJ"* 
Depth B+C 

!Sum of lenKth plus width. *Allowance made for dimensional tolerance. 

AIR SPACE 
Y<i " or Yz " air spaces can be furnished on small units, but for building 
exteriors sizes 48 " wide and over will be furnished with Yz" air space only. 

Further details on the installation of Thermopane will be given in Vol. 2 No. 2 
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