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EDITORIAL 

ON MANY oCCASIONS, we have sat in a darkened room and looked at the photographs in colour which enthusiastic 
students have brought from Europe. Such occasions are always a source of satisfaction because it gives one an oppor
tunity to determine the taste of the student or graduate when foot loose and fancy free, and en tirely unrestricted by 
professorial supervision. We have yet to be disappointed, aesthetically. If we have suffered, it is from a stiff neck, and 
from a certain drowsiness after the first three hundred slides. After all, colour photography is a comparatively new hobby , 
and pride in the photograph as much as interest in the subject must be appreciated by the spectator if he would remain 
on good terms with the operator - or operators. Where one has three operators, all of whom have done the modern 
grand tour, it is not unusual to see the Rome railway station or Le Corbusier's building at Marseilles three times. Per
haps the time will come when the subject will be the thing, and twenty slides, carefully analyzed, will occupy an 
evening. It is always a surprise and a pleasure to find that the travellers of their own free will have enjoyed Brunelleschi 
and Vanbrugh as much as Le Corbusier and Nervi. 

From a succession of such evenings, the spectator in a Canadian city may get the impression that every European 
street has a sparkling modern building worthy of bringing home in a photograph. Our experience last summer would 
indicate that that is far from so. It is true we saw Zmich in which the new dominates the old, and the airport is worth 
going to see if nothing else were there. On an excmsion into Switzerland and Italy thr·ough Lake Maggiore, we saw no 
modern building. Instead , we saw charming ancient towns and villages, fabulous islands and equally fabulous palaces. 
We must confess that the BorTomeo grotto at Isola Bella gave us as great a pleasurable shock as anything we saw in 
Zurich, and eating in an eighteenth century restamant on Isola dei Pescatori is an experience not to be compared with 
dining in the airport, but one long to be remembered. 

If our trip had been deliberately planned to avoid anything later than the eighteenth century, we could not have been 
more successful. We went to Spain, and while we recommend it whole-heartedly to the modern student, we do so for 
the inspiration of the old rather than the stimulation of the new. Except for the work of Gaudi in Barcelona which was 
outside our itinerary, Spain is yet untouched by the modern movement. Unlike the architecture of Le Cor·busier, that of 
Gaudi contributes little, if anything, to the stream of modern architecture . Like Le Cor·busier, he has his admirers, but 
they are a little band worshipping the unattainable, rather than a world-wide brotherhood following in the steps of a 
master. So individualistic a manner as Gaudi's discourages imitation. The historian of our age will not fail to record it, 
but only as the expression of original genius. 

To us, the outstanding memories of Spain will be the cathedrals and the villages. We saw only four cathedrals, but 
they were unforgettable. How trivial we felt are the building problems of our age when compared with those of the late 
Middle Ages. With all our steel and glass, our engineering skills and knowled ge, what have we accomplished that will 
compare in magnitude of structural accomplishment with cathedrals vaulted in stone to a height of forty-five meh·es? We 
have seen many cathedrals, bu t in none have we felt an atmosphere so charged with joy and devotion to an Almighty 
God as we did in those of Spain. Dramatic, beyond the wildest imaginings, was the conb·ast between the gloomy aisles 
and the lofty bays of rococco sculpture in beaten gold . To know that we stood at the very cenb·e of the worst excesses 
of the Inquisition, and that the gold we saw in such profusion came at the point of the sword from Peru, cast no shadow 
over our rapture in the building. The stones were not laid and the sculpture was not carved by fanatic princes or by 
avaricious soldiers, but by humble and devoted craftsmen with no thought but the glory of God and the beauty of the 
temple. 

Equally, the villages have to be seen to be believed. In the The Spanish Temper, Mr V. S. Pritchett describes them as 
pieces of broken pottery in the landscape. But for their· snow white walls, they would be completely camouflaged. On a 
terra cotta plain or hill side, their tile roofs are terra cotta, and where the clay is gray, so is the tile. We saw much poverty, 
but rarely have we seen such well dressed children or spotless cottages. A great indush·ial centre like Barcelona might 
tell a different story, and we saw on ly a few instances of those rural slums whose occupants have to suffer the blazing 
heat of summer and a bitter cold that goes below zero in winter. Many rumours are current about Spain which do much 
harm to the tourist trade, and may deprive an architect of an aesthetic experience rarely to be found elsewhere. To him, 
we can say we did not stay in a hotel that was not the equal or the superior in cleanliness of any good hotel in America, 
and far from being shot or molested, both of which were predicted for us as possibilities, he will meet with charming 
people and unfailing courtesy. 



Conductive Floors for Safety tn Hospitals 

THE EXTENSIVE AND EXCELLENT HOSPITAL FACILITIES of 
Canada, designed to give adequate care to the sick and 
injured, are at once a mark of the high standard of living 
now enjoyed in this country and a source of satisfaction to 
all interested citizens. In hospital design, construction, and 
operation, however, as in all other branches of special
ized building, the introduction of new features has often 
brought in its train new problems of operation and main
tenance. One most serious problem, introduced in this way, 
is related to the design and equipment of hospital operat
ing rooms. In the carrying out of surgical operations, anaes
thetic gases such as ether, cyclopropane and ethylene are 
used. When combined with oxygen these anaesthetics form 
readily ignitable and explosive mixtures, thus constituting 
a hazard to the patient and to operating room personnel. 

This problem is one which will be familiar to all archi
tects who have been concerned with hospital design. It has 
been brought to the attention of the Division of Hadio and 
Electrical Engineering and of the Division of Building 
Hesearch of the National Hesearch Council. Both Divi
sions have been asked by a number of architects about the 
best information on the subject for use with their designs. 
Inquiries in countries overseas have revealed that the pro
blem is not peculiar to North America, even though it may 
possibly be more serious here because of low relative hu
midities during winter periods. The Divisions, therefore, 
embarked upon a joint research study of the subject some 
little time ago in association with building research author
ities in the United States and in Great Britain. This paper 
is a statement of the problem and a review of the more im
portant information which has been obtained to this time 
with special reference to flooring material. Work is still 
proceeding, but it is hoped that the following review will 
provide some assistance to those architects who cannot 
wait until the results of research are available in their pre
paration of designs for new hospital operating rooms. 

For many years, there have been reports in technical 
journals of fires and explosions occurring in hospital oper
ating rooms often with serious consequences.!· 3 Extensive 
field and laboratory investigations have been carried out 
notably by the United States Bureau of Mines,2 demon
strating conclusively that mixtures with oxygen and anaes
thetic gases normally used in operating rooms can be 
ignited by very low energy sources and that energies in 
excess of this minimum are associated with spark dis
charges, such as are produced as a result of the electro-
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static charges which may be built up on equipment and 
personnel in operating rooms. 

Guest, Sikora and Lewis2 state that- "There is probably 
no combination of equipment and personnel-activity any
where more liable to produce casual, dangerous charges of 
static electricity than that found at present in the anaes
thetizing areas of most hospitals". This statement was 
made as a result of surveys by the authors of some twenty 
hospitals in the United States. There is no reason to think 
that this statement is not equally applicable to hospitals 
in Canada. In fact, all evidence points to the idea that the 
condition is even more acute here because of the low hu
midities existing in most of our heated buildings during 
the winter months. 

Experiment and experience have, therefore, confirmed 
that explosions and fires of anaesthetic gases occur in hos
pital operating rooms as a result of sparks produced during 
the neutralizing of electrostatic charges. Acting on this in
formation , the National Fire Protection Association has 
pioneered in setting up safety standards to prevent these 
hazards in hospitals. This organization has done notable 
work, having produced standards for safe practice cover
ing electrical wiring, operating room equipment, flooring, 
the handling of gases, and administration. <~ 

Although the N.F.P.A. standards are applicable to Can
ada with only minor revisions, there has clearly been the 
need for a complete Canadian standard with regard to 
safety in hospital operating rooms. It is, therefore, a satis
faction to record that the Canadian Standards Association 
has now appointed a Committee on a Safety Code for Hos
pital Hazards, under the chairmanship of Mr Gordon 
Hughes. The existing C.S.A. Canadian Electrical Code 
provides standards which deal with electrical wiring re
quirements for safeguarding against shock, arcing from 
switches, etc. It is expected that the new Committee will 
depend upon the safety requirements for hospitals which 
are already in the Electrical Code and that they will deal 

l Greene, Barnett A. The hazard of fire and explosion in anaesthesia. 
Anesthesiology 2:144-160, 1941. 

2 Guest, P.Q., V. W. Sikora and B. Lewis. Static electri city in 
hospital operating suites : Direct and related hazards and pertinent 
remedies. Bureau of Mines, Report of Investigation 4833, U.S. 
Dept. of the Interior - January, 1952. 

~ Horton, J. \Varren. Present status of the problem of preventing 
anaestheti c explosions. Anesthesiology 2:121-137, 1941. 

'1 N.F.P.A. Bulletin 56. Recommended sa fe practice for hospital 
operating rooms. May, 1954. 
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primarily with the handling of gases, good "housekeeping" 
practices and the provision of conductive flooring which is 
the main topic of this paper. 

Although little is known of the nature and mechanism of 
static electrification ,~ a great deal of observation and exper
ience is availabl e to define conditions under which this 
phenomenon occurs. Generally, it is true that any two sur
faces of insulating materials which are separated following 
contact will exhibit th e phenomenon of separation of 
charges. One surface will carry a charge equal and oppo
site to that on the other. In general, the higher the specific 
resistivity of the surfaces and the more intimate the con
tact, such as occurs with very smooth surfaces or by sliding 
one surface over the other, the more pronounced will be 
the separation of charges. The charge held by any body or 
part thereof is a product of its capacity and the electro
static voltage. Capacity of most objects is small and, there
fore, in most instances the potentials encountered when 
there is a separation of charges is measured in thousands 
of volts. If the electrostatic voltage is above 350 volts, there 
is a definite chance of a spark discharge through the air to 
some body not similarly charged provided that body is 
close enough. It is certain that everyone has experienced 
the shock of an electrostatic spark discharge on touching a 
door knob after walking over a woollen carpet in a dry 
atmosphere. 

Reference was made at the beginning of this paper to a 
statement that, at present, one can expect static charges to 
be produced on objects and personnel in the operating 
rooms of a hospital and that in many instances these 
charges are responsible for explosions of anaesthetic gases. 
To eliminate static electrification one needs to consider 
eliminating from use in these areas all materials which 
have high specific resistivity and which can be classed as 
insulators. Further, all objects and persons should be inter
connected by a low resistance path. To satisfy the first re
quirement all items made of ordinary rubber, such as 
sheets , casters, shoes; woollen goods, such as blankets; and 
all items with the exception of under garments, made of 
such materials as nylon, silk, artificial leather and shark
skin should be eliminated from the operating room and 
replaced with items made of conductive rubber, con
ductive plastic, or cotton. The second requirement can be 
met by the provision of moderately conductive flooring. 
This provision of a conductive floor is considered to be the 
most effective safeguard against the accumulation of 
dangerous electrostatic charges on persons and things 
found in the operating room. 

The idea of providing an electrical path through the 
floor between all objects and persons in order to prevent 
the accumulation of electrostatic charges is theoretically 
sound and practicable. The total resistance of the electri
cal path to be considered is the sum of the individual 
series resistances, inclusive of the contact resistance be
tween the floor and the shoes of personnel or furniture 
legs. Apart from the resistivity of the material in the floor, 
which may be assumed to be a constant for the material, 
the contact resistance is dependent upon the nature of the 

5 Bulgin, D . Factors in the design of an operating theatre free from 
electrostatic risks. Static Electrification, British Journal of Applied 
Physics, Supplement o. 2, pp. S87-S91 , March, 1953. 
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contacting surfaces, the areas of contact, contact pressures 
and the presence of impurities and water. All these factors 
and their effects must be examined and considered when 
limits of resistance are being established for specification 
purposes and suitable conductive floors are being design
ed. 

The Committee on Hospital Operating Rooms of the 
N.F.P.A. has given much consideration to the establish
ment of safe limits of resistance for a suitable conductive 
floor, based on a method of test which attempts to simu
late the contact between a person's shoe and the floor. 
An upper limit of resistance of one megohm was establish
ed to ensure the dissipation of electrostatic charges. For 
th is purpose, floors with lower resistance or more conduct
ing surfaces are desirable. Because, however, of the hazard 
of shock in the event of electrical faults in equipment, a 
lower limit of resistance of 25,000 ohms was also necessary. 
The actual safe upper limit of resistance is considered 
much higher than one megohm. At the present time, how
ever, it is justifiable to have a factor of safety because 
properties of the conductive floors are not too well estab
lished nor is the phenomenon of electrification completely 
understood. 

Common flooring materials do not normally provide 
sufficient conductivity under conditions of normal indoor 
use to ensure the dissipation of electrostatic charges. Ter
razzo floors with metal gridwork provide conductivity 
only in isolated areas and introduce a hazard of electrical 
shock. In other words, the electrical paths are non-uniform 
in the extreme. Many other flooring materials such as 
wood, linoleum, and asphalt act as good electrical insula
tors. The problem is, therefore, one of finding a suitable 
material which will constitute the floor or some finite 
thickness of the top of the floor, and provide an electrical 
path of uniform resistance maintained reliably within safe 
limits. 

Ideally, a conductive floor for use in hospital operating 
rooms should consist of a chemically and physically homo
geneous semi-conducting material, providing a resistance 
within the desired limits under all conditions of service. 
Flooring materials in common use are generally not suffi
ciently conducting. To make them so, it is necessary to mix 
a conductive ingredient in the non-conductive body of the 
flooring material in certain proportions. Obviously the 
particle size and grading of both the conductive and non
conductive ingredients should be as fine as possible and 
the dispersion very uniform to achieve satisfactory results. 
It is also desirable to have all the ingredients in the floor 
free of water-soluble salts in order that the conductivity 
of the resulting floor is a function only of the proportions 
of the conductive to the non-conductive ingredients and 
independent of changing conditions of use, such as mois
ture content and humidity. 

In most conductive flooring, acetylene carbon black is 
added to the ingredients of conventional flooring to make 
them conductive. The result is conductive flooring such as 
terrazzo and tile, conductive floor coverings such as lino
leum, rubber, and vinyl plastic, and a variety of con
ductive floor coatings such as special mastics or paint. 
There are available other conductive flooring materials 
which rely on soluble salts for their conductivity and 
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others having metal or metal oxides as the conductive in
gredient. All these have had some measure of success. 

Generally, those floors having acetylene carbon black 
as the conductive ingredient have been found more re
liable than others. Most of the attempts to produce con
ductive floors have, however, resulted in new problems 
and have raised many new questions. The addition of ace
tylene carbon black to portland cement terrazzo floors , 
for example, has presented the following problems. 

The carbon black is added to the cement matrix which 
constitutes about 30 per cent of the surface of the floor. 
The remaining 70 per cent of the surface consists of marble 
chips which are non-conductive. The marble chips are 
harder and more durable than the conductive matrix, with 
the result that the matrix wears more easily than the chips. 
With time, this causes poor contact of shoes with the con
ductive areas of the floor. This suggests that where floors 
have aggregates or macro-areas of non-conductive ma
terial, such areas be composed of material which will wear 
more readily than the material in the areas which are con
ductive. 

Floor surfaces made up of an aggregation or mosaic of 
conductive and non-conductive elements pose a question 
as to the maximum size of the non-conductive element. It 
is desirable to limit the maximum size of a non-conductive 
element in a floor to ensure satisfactory electrical contact 
between furniture legs, casters, etc., and the floor. The 
N.F.P.A. state that "no point on a non-conductive element 
in the surface of the floor shall be more than ~4 inch from a 
conductive element of the surface". This limit might be 
questioned because many furniture legs make virtually a 
point or a line contact with a hard floor. 

A number of flooring materials of the cementitious type 
owe their electrical conductivity, in part or in whole, to 
the presence of soluble salts. Most of the hard cast-in-situ 
flooring materials are in this category, oxychloride floor
ing being a good example. In the case of these floors , the 
resistance is a function of moisture content in the floor and 
humidity in the air. Moisture content is governed by hum
idity in the air and water added as during washing. Since 
these factors are not normally controllable in operating 
rooms, the resistance will fluctuate over wide limits. In 
fact, the lower limit of resistance can be met only under 
ideal conditions. If any water is spilled on such a floor, the 
resistance drops to a very low value. In addition, such 
floors tend to lose their conductivity with time due to the 
washing away of the soluble salts from their surface. All 
these are serious problems making difficult the mainten
ance of resistance within the specified limits. 

The durability of most conductive flooring materials is 
improved by the use of preservative treatments such as 
wax. Most waxes, however, impair the conductivity of the 
floor and thus cannot be safely used. It may be that suit
able sealers and waxes will be developed which will pre
serve such floors without affecting their conductivity. Al
though a start has been made in this direction, too little is 
yet known about conductive waxes to permit of any spe
ci£c recommendation. 

The foregoing discussion has explored some of the prac-
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tical difficulties in the development of suitable conductive 
floorings only from the point of view of safety. The pro
blem of the architect is further complicated by the atten
tion which he must also give to economics, durability, 
comfort, and finally to the aesthetic appearance of floors. 
The authors hesitate to put these basic criteria in any order 
of precedence beyond suggesting that safety will always 
come first consistent with reasonable economy. This being 
the case, an aesthetic problem is immediately introduced 
since, when acetylene carbon black is used as the con
ductive ingredient in floors, the result will necessarily be 
that the floors will be black in colour or, at the very best, 
a dark grey. Many attempts have been made to overcome 
this difficulty by the introduction of colour and mosaic 
patterns. When this is done, the coloured areas will almost 
certainly be non-conductive so that the objections already 
outlined in this paper become valid. 

It may be that, as the development of special conductive 
flooring and flooring materials progresses, it will be pos
sible to introduce colour and so meet the objections which 
are often raised to the use of black floorings in hospital 
operating rooms. For the time being, however, the authors 
suggest that architects would be well advised to accept 
this aesthetic limitation, but, failing this, should recognize 
that safety of the floor will decrease with increase in the 
size, proportion and hardness of the non-conductive 
coloured areas. 

It will be obvious that this problem of providing a suit
able flooring for the operating rooms of hospitals, although 
at first sight relatively simple, is actually a most complex 
one. Since the safety of human lives is involved, it is essen
tial that due caution be exercised with reference to all new 
developments until they have been shown, beyond all 
reasonable doubt, to provide the necessary properties in 
the floor. Some of the above questions still to be answered 
have been outlined in this paper. Until much more satis
factory answers are available . to these questions than at 
present, it will probably be advisable, in the design of 
hospital operating room floors, to rely on conductive floor 
coverings which are manufactured under reasonable 
quality control. Such floor coverings can be easily checked 
for their conductivity before they are installed. Should 
they become unsatisfactory in use, their replacement is 
relatively easy. In the case of small hospitals in outlying 
areas where questions of economy in design are para
mount, the use of such floorings provides not only safety 
but a reasonably economical type of flooring, especially 
when an existing building has to be adapted or renovated 
for hospital use. 

It must finally be emphasized that the provision of con
ductive flooring in hospital operating rooms is only one of 
the several major safety requirements which must be fol
lowed for the protection of those who use such special 
surgical facilities.The new C.S.A. Committee will be deal
ing with the entire subject of safety in operating rooms. 
The hospital architect, however, is directly concerned only 
with questions of design and so the problem of operating 
room floors is of great concern. It is for this reason that 
this progress report is published in this Journal. 
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L'Hotel-Dieu St. Vallier, Chicoutimi, Quebec 

Architects, Desgagm3 and Boileatt 

Stmctttral Engineer, Ernest Dauphinais 
Mechanical Engineer, ]ean-]ttlien Fortin 
General C011tractors, Xavier Ner01~ & Fils 

n- - n 

November 1954 

.., 
o> 

.. 
~ 

1
--
_. 

n n n -

~ 

"'* 
J .. 
~ 

" "" 
" 

. 
! 

i 
' .. 

Operari ng sui re 

381 



L'Hotel-Dieu St. Vallier 

Typical floor 

First floor 
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Main entrance 

The balcony 

St. Vincent's H ospital 
Vancouver, British Columbia 

Architects. Ga.rdiner, Thomton & Partners 

Stmctural Engineers, Associated Engineers 
General Contractors, Smith Bros. & Wilso·n Ltd. 
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The altar 

View cowards sanctuary 

The 1tpper illustration 01~ the opposite 
page is of the narthex to the chapel. The 
stattte is of the Infant ]ems of Prague. It is 
traditional with this statue to change its 
clothes in accordance with the Litttrgical 
colo11·rs which vary from day to day and 
from season to season thro1tghout the year. 

The window is a memorial to D r Mart
ianoff who was a very good friend of the 
hospital. The main glazing is cathedral 
ti11ted, clear. amber and amethyst. T he cross 
i.r b·ronze and the circle at the inter section 
is r11by red. The staff of Aesculapius can be 
.reen behind the memorial plaqtte. 

As amber glass predominates on the east 
.ride, light entering the chapel in the mom
ing is yellow. Afternoon and evening light 
from the U'est is tinted tmzethyst. 



View m narthex 

The chapel 
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St. Louis-Marie de Montfort Hospital, Ottawa, Ontario 

A·rchitect, j ean-Serge LeFo1·t 

Stmcttt.ral Engineers, Lalonde & Valois 
Mechanical Engineer, Patti de Guise 
General Contractors, lYi m. D'Aoust Construction Ltd . 

Main fac;:ade. Ivory colour bricks, lighr grey srone trim. 

Main enrrance looking rowards easr wing 



First floor 

Second Floor 
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Barrie Memorial Hospital, Ormstown, Quebec 

Architect, Edward ]. Tllrcott e 

Mechanical Engineer, E. A. Rya·n 
General Contractors, ]. L. E. Price & Company Ltd. 
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Ground floor 

Second floor 
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2 Semi-private 
3 Four-bed ward 
4 Lobby 
5 Vestibule 
9 Locker room 

24 Business office 
25 Office 
26 Superintendent 
27 Doctors ' quarte rs 
28 Examining 
29 Doctors ' room 
30 Stoff d ining 
31 Main kitchen 
32 Refrigera tors 
33 Helps' dining 
34 Dishwa shing 
35 Service ho II 
36 Emergency operating 
37 Sub-sterilizing 
38 Major operating 
39 Scrub-up 
40 An esthesia 

41 Clean -up 
42 Central sterilizing 
43 Radiographic 
44 Dark Room 
45 Viewing room 
46 Utility 
47 Two-bed word 
48 Sunroom 
49 Bedpan room 
50 Iso lation 
51 Servery 
52 linen 
53 Children 's wa rd 
54 Emergency delivery 
55 Delivery 
56 Work room 
57 Suspect nursery 
58 Nursery 
59 Nurses' stat ion 

J Janitor 
T Toil e t 
E Elevator 
8 Bathroom 
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New Mount Sinai Hospital , Toronto, Ontario 

A ssociate Architects, Kaplan & Sprachman 
and 
Govan, Fergztson, Lindsay, Kaminker, Maw, Langley, Keenleyside 

H ospital Consztlta?Zt, Dr ]. ]. Golttb, N ew York 

Structural Engineers, Morrison, Hershfielri, Millman & Httggim 
Mechanical Engineer, Karel R . R ybka 
General Contractors, George Hardy Ltd. 
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Out-patients' waiting room 

The rotunda 

Staff dining room 
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Firsc floor 

l 

Second floor 
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Dental chairs m out-patients' department 

Autopsy room 

Tray assembly in kitchen 
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New Mount Sinai Hospital 

Four-bed ward 

Eleventh Aoor 

Third floor 
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Acoustical Factors 1n Architectural Design 

THE ART OF Acousncs appears to be just about as old as 
architecture itself. Certainly the Greeks understood some 
elements of acoustical design and applied them in their 
buildings. It is surprising that the development has been 
so slow ever since. Perhaps it is simply that the art could 
not go very far without the science; and the science of 
acoustics is a comparative babe, something less than a 
century old. At any rate, until the last twenty years or so, 
good or bad acoustics was regarded as an "act of God". 
Nowadays there is a tendency to think of acoustics as 
something you buy by the square foot and put on with the 
wallpaper. 

I want to steer away from both of these viewpoints. 
There is nothing very mysterious any more about archi
tectural acoustics. You can design a building with good 
acoustical properties, if you start early enough in the 
design. I do not mean to imply that you should begin 
spending money on acoustics from the first day; the point 
is that if you think of the acoustical factors early enough 
you can avoid most of the acoustical problems. 

Presumably it is agreed that the acoustical factors 
warrant consideration. Their importance varies, of course, 
from one job to the next. If you are designing a ten-room 
house in an acre of land for an elderly couple who wear 
hearing aids, you can probably forget about acoustics, but 
there are not many such cases. You are more likely to be 
squeezing a twenty-unit apartment into that acre of land, 
or a school, or an office building or a factory. And as soon 
as you crowd a lot of people or a lot of noises into a small 
space you need to think of the acoustical factors. 

How will the acoustical factors affect a building design ? 
I imagine that when you design a building you have cer
tain primary factors which affect the design from the 
beginning, and the other factors enter later, down to the 
paint and door-knobs. I would like to persuade you that 
the acoustical factors belong in that primary list. In the 
choice of site, for example, you should look out for high 
ambient noise levels, due to traffic or an adjacent boiler 
factory, and decide whether they will hinder the proper 
functioning of the proposed building. In your initial lay
outs you should try and keep noisy regions away from 
quiet ones, or, if this is not practical, you should take care 
of the resulting problem in your structural design. In 
settling the size and shape of a room you should consider 
the acoustical problems, if any, and whether the size and 
shape matter. And at about this stage you may find it use-
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ful to consider the use of acoustical materials . We will be 
discussing the various acoustical problems in some detail 
later, but let me repeat that the efficient and economical 
acoustical design begins when the building design begins. 
It is generally very messy and expensive after the building 
is done. 

Now let us see what the problems are. They can be 
divided into three distinct classes. First, there are rooms 
in which the primary function is to hear: auditoriums, 
lecture halls, classrooms and so on. Here, the design ob
jective is to conserve and direct wanted sound. In con
trast, there are rooms in which various unwanted sounds 
(noises) are going to be produced, as in large offices, 
restaurants, factori es, and so on. Here, the objective is to 
reduce the noise to an acceptable level. The criterion of 
acceptability depends upon circumstances: In a factory 
you may be content to ensure that the workers' hearing is 
not impaired, whereas in an office or restaurant you prob
ably would aim at making it possible for people to talk to 
each other without shouting. 

Finally, there is the problem of a noisy area adjacent to 
one you wish to be quiet. Here, the objective is to build a 
good enough barrier between. them. 

The first two of these problems will be discussed by my 
colleagues. Mr Washburn will deal with the conservation 
of wanted sound, and Mr Oates will discuss the problem of 
reducing noise in a room - with special emphasis, I be
lieve, on industrial noise problems. I am going to deal 
with the isolation problem; i.e. , the problem of separating 
noisy areas from quiet ones. 

You will realize, of course, that in real life acoustical 
problems may be a mixture of two or all three types of 
problems. In designing an auditorium, for example, you 
will be concerned not only with the wanted sound but 
with various internal and external noises as well. 

Before I begin to get quantitative about sound levels, I 
think I should spend a few minutes introducing the jargon 
of our trade. The human ear recognizes as sound ail'-borne 
vibration from about 16 to about 20,000 cycles per second. 
It is most sensitive in the middle range, from say 500 to 
2,000 cycles, and this is also the important range for the 
understanding of speech. To measure sound levels we use 
the decibel scale, which is analogous to a temperature 
scale in that it is not a physical quantity we measure but 
a ratio referred to an arbitrary zero. The zero of our deci
bel scale is chosen to correspond roughly to the minimum 
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sound a human can hear (although he seldom gets a 
chance). The minimum sound levels encountered in or
dinary life are 20 to 30 decibels. One decibel corresponds 
roughly to the minimum increase or decrease in sound 
that a human can detect, in very carefully controlled tests. 
In architectural design a change of 5 or 6 db is significant. 
In the middle frequencies the range of sound intensities 
one can detect is from about 0 db to about 120 db, at which 
level one begins to feel a tickling and, eventually, pain. 

I think that is all the special terminology we need for 
this discussion. We can now return to my topic. 

The Isolation of Noise 
There are two steps to the isolation problem. The first 

step is to estimate noise levels in the noisy and quiet 
regions. The difference will be the transmission loss re
quired in the proposed barrier . The second step is to 
choose a suitable wall or floor-ceiling construction. There 
is quite a bit of published data on both. 

For guidance in estimating sound levels, I refer you to 
the new National Building Code. Part Three of the Code 
contains a table showing, among other things, the maxi
mum sound levels to be expected in various occupancies 
(assembly rooms, libraries, industrial areas, etc.) and the 
maximum acceptable level of extraneous noise for each 
occupancy. Thus, the sound transmission loss for the 
barrier between any two occupancies may be deduced 
from the table. 

To provide a definite objective, let us consider the 
design of an apartment building. Incidentally, this seems 
to me to be the most serious noise isolation problem. It is 
surely a basic requirement of a dwelling that it be one's 
own domain, completely free of the neighbours, including 
their voices, footsteps, radios, pianos and what not. Yet 
apartment buildings that meet this requirement are almost 
non-existent. This is something that baffies me as a con
sumer, for I and most apartment-dwellers I know would 
gladly pay a handsome premium if the landlord could 
guarantee that one would never hear the neighbours. 
People like me usually end up in a house because we can
not stand the noise any longer. 

To get back to the problem, the table in the Building 
Code indicates that party walls and floors between dwel
ling units should have a transmission loss of at least 50 db. 
I might remark that the British recently have proposed a 
double standard : 45 db for walls and floors between non
critical areas like bathrooms, kitchens and hallways, and 
55 db between critical areas; for example, between one 
living room and the living room and bedroom of the ad
jacent unit. This enables one, by good layout, to simplify 
the wall requirements. 

Now let us look at a few typical structures, from a 
sound-transmission point of view. Sound transmission data 
has been published for a great variety of construction. I 
will list some references later, but will now try to give you 
a rough idea of the general principles governing trans
mission through a wall. 

The first thing is to emphasize that you do not solve a 
sound-transmission problem with sound-absorbing mate
rials. To do so is about equivalent to building a water tank 
out of sponges. Sound-absorbing materials are light, and 
flexible or porous. For a sound barrier you want a wall 
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that is heavy, rigid and impermeable. 
For a starting point let us consider a simple model, a 

solid, homogeneous wall. The transmission loss of such a 
wall depends on its mass; doubling or halving the mass 
changes the transmission loss by about 6 db. To take a 
specific example: a four-inch brick wall, plastered on both 
sides, has a transmission value of about 45 db; an eight
inch brick wall is just over 50 db. The same thickness of 
hollow tile or building blocks will have somewhat lower 
values, due to their lower weights. So you can see that a 
single homogeneous wall has to be rather heavy to pro
vide a transmission loss of better than 50 db. 

Instead of one eight-inch wall, the same material would 
make two four-inch walls. Two completely independent 
four-inch walls would theoretically give you a transmis
sion loss of 90 db. In practice they would never be quite 
that independent, but with an air space of 2 or 3 inches a 
transmission loss of better than 60 db is possible. Thus, 
with a given weight of material it is useful to divide it 
between two or more independent barriers. Of course, 
there is a limit; the individual barriers must be strong 
enough to stand up. However, the double wall is a very 
useful and practical one. 

We should also consider a frame wall beginning with a 
standard stud construction, with lath and plaster on both 
sides. Even this wall follows the mass law roughly, if the 
surface materials are rigidly fastened to the studs. But by 
introducing a resilient link between studs and lath mate
rial it is possible to push the transmission loss up from 
about 40 db to 45 db. The wall then begins to act like two 
barriers, although they are not by any means completely 
independent. A step further in this direction is to use two 
sets of studs slightly offset from each other, with one lath 
and plaster surface on each set of studs. This has a trans
mission loss of better than 50 db. 

Floor and ceiling constructions are more complicated 
than walls since the floor has the extra task of supporting 
a live load. Moreover, there is the added problem of im
pact noise, due to footsteps , etc. , associated with floors. I 
will just mention two or three constructions. First, a bare 
reinforced concrete slab floor is very good as far as air
borne noise is concerned. However, it conducts impact 
noises very readily. It can be greatly improved by the ad
dition of a floating floor consisting of rough and finished 
floors on nailing strips. Again, the aim is to approach a 
multi-barrier structure. At the point of impact the problem 
is one of mechanical vibration rather than of acoustics, 
and it is slightly easier to deal with it at that stage, before 
the vibration gets into the main structure. 

A typical wood frame floor , with wood joists, rough and 
finished floor above, lath and plaster below, has an air
borne transmission loss of only 40 to 45 db, but is better 
than the bare concrete for impact noises. It can be im
proved in both respects by a floating floor construction or 
by supporting the ceiling on separate joists. Doing both 
will provide an air-borne loss of better than 60 db, and 
an excellent impact loss as well. 

Having skimmed over these few constructions, let us 
go back to the apartment building. We may as well begin 
by considering what can be done with the layout. The ob
jective is to try and isolate the bedrooms and living room 
of each unit, using kitchens, bathrooms, hallways, closets 
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and so on as buffer zones. One can usually do a good isola
tion job at least in plan by careful layout alone. This leaves 
only the floor-ceiling structure to worry about. A recom
mended procedure would be to put in a moderately good 
construction over the whole area, perhaps wood joists with 
a floating floor, plus an independently supported ceiling in 
critical areas . If the upper and lower apartments are iden
tical in plan it might suffice to put in a special ceiling in 
the living room only. 

I will conclude by referring you to a few sources of fur
ther information. The best single source is a text-book by 
Knudsen and Harris, "Acoustical Designing in Archi
tecture," which deals chapter by chapter with the common 
architectural problems, and which also contains sound 
transmission and sound absorption data for a great many 
materials and structures. It would be a good book to have 

Canadian Exterior Wall Problems 

WHEN MR WIGGS asked me to present a paper I did not 
know exactly the scope of his paper - nor did I know 
of the work of Dr Hutcheon for this seminar. I thought, 
therefore, that, rather than get into a lot of technicalities 
about how water gets into the exterior walls of buildings, 
I would mention one or two of the things that have hap
pened in our own practice, which indicate the great need 
on the part of our architects and engineers in Canada to 
treat their problems as Canadian problems, and be less 
influenced than they are by what is happening down south 
of the border. 

The first thing I would want to ask you is- "Are exterior 
masonry walls necessary or desirable?" If they are desir
able and necessary, it is a certainty, after the slides you 
have seen today and what you have listened to, that we 
should do a lot of thinking about our Canadian conditions 
differing from those in Florida, for instance. If we do not, 
our Canadian clients will get into a lot of trouble never 
experienced under warmer climatic conditions. 

Those of you who have any experience with work in the 
Maritimes will have noted masonry walls being gradually 
eroded by frost action. While studying brickwork in one 
city, we found a church where the buttresses had decayed 
about a foot and a half, eroded by freezing and thawing. 
To prove to the local hospital board that trouble would de
velop if the same bricks were used in their work a simple 
test was made. 

Into a large glass beaker of water four bricks with an 
approved absorption rate were placed one by one. A 
certain amount of air was displaced, resulting in a few 
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in your office. Most of the transmission figures in Knud
sen's book come from a publication of the U.S. Bureau of 
Standards, entitled "Sound Insulation of Wall and Floor 
Construction" but better known as BMS-17. 

Some data on maximum sound levels in various oc
cupancies will be found in almost any book or paper on 
acoustics, but the level of extraneous noise which can be 
tolerated is not readily found except in the Building Code 
table to which I referred earlier. 

Finally, may I invite you to send your acoustical pro
blems, or for that matter any other technical problems in 
building, to our Building Practice Group at the Division 
of Building Research, National Research Council. 

The above was a paper 1·ead at a seminar of the Royal A1·chi
tectural Institute of Canada Annual Meeting. 

James Govan 

bubbles, but nothing objectionable. 
Into the other beaker samples of the questionable brick 

were placed one by one. From each brick a great many 
bubbles rose and, after all four bricks were in, the air dis
placement continued for a considerable time. 

This led the technician making the test to advise the 
maker of the poor bricks that he should give up brick mak
ing and go into the soda water business. 

During a recent inspection in Toronto, Mr Ferguson 
and I noted that on some of the old houses on Jarvis Street 
frost action had caused erosion several inches deep in ma
sonry walls. 

In Prince Edward Island we have noted erosion on stone 
window sills to a depth of about twelve inches. 

These are the reasons for my question- "Are exterior 
masonry walls necessary or desirable?" 

The modern trend, of course, is to replace them with the 
greatest possible area of glass, and to hold them up with 
pieces of two-inch or three-inch pipes and so on, with just 
about as little masonry as possible. That kind of architec
ture may be very fine , under certain conditions, and a lot 
of people like it; but I plead with my fellow-members of 
the architectural profession that it is not solving Canadian 
problems. It may be all right down in Florida, but con
ditions here are so different that I deplore the fact that 
our Canadian architects are not finding answers to our 
Canadian problems. 

In Saint John, New Brunswick, one of the large hotels , 
within the last year or so, had one of its main exposed ma
sonry walls recovered with copper because they have not 
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found any way of keeping water out of the masonry. I do 
not know that it is at all necessary to cover walls with cop
per, but if we are going to do that we had better leave out 
the masonry and build it entirely of other more suitable 
materials and handle it accordingly, keeping in mind the 
advice given by Dr Hutcheon and Mr Wiggs at this semi
nar to make adequate provision for the escape of vapour 
from the wall at its exterior face and prevent its entry into 
the wall from the interior of the building. If we are going 
to replace walls with glass there are a great many other 
factors that will come into the picture. Just the other day, 
walking down one of the main streets in Toronto, where 
the Dominion Government has just built a building with 
glass all around the four sides, I noticed that on nearly all 
of the floors , 70% to 75% of the glass windows had been 
covered with brown paper by the tenants who needed a 
little protection against the sun's rays . 

If masonry materials are going to be used, the penetra
tion of moisture from outside should be reduced to the 
lowest possible level. I have examined a great many build
ings where moisture has been allowed to get in, and, as 
long as an enormous amount of heat is being wasted by 
letting it pass from the inside to the outside, the results, so 
far as deterioration of the exterior surfaces is concerned , 
are not so noticeable because the escaping moisture is be
ing dried up. But the minute you put a lot of insulation into 
the walls of any building, then you are going to lower the 
temperature inside the ou tside face, and water there is go
ing to change from water to ice and back from ice to water 
as the temperature outdoors rises above or falls below 
freezing. With a few changes of that kind it does not take 
very long, because of the expansion of water into ice, to 
destroy brick or masonry. All kinds of evidence of de
struction which did not receive very much attention until 
recent years have been noted when this problem of heat 
loss from Canadian buildings has been given the attention 
it deserves. 

Our younger architects, of course, do not seem to be 
bothered at all about these heat losses; a sheet 9f glass is 
a sheet of glass; little or no attention is paid to the problem 
created by the radiation of heat from the human body to 
the glass. Consequently, in hospital buildings where pat
ients are lying near a glass wall and other patients are fur
ther away from the glass, the patient near the glass is 
giving up body heat a great deal more rapidly than the 
patient further from the glass. You cannot give a number 
of patients in the same room the same degree of comfort 
under those conditions. Of course, some will answer that 
radiant-heat panels here and there can be provided to 
offset these glass disadvantages but Mr Wiggs can assure 
you that such provisions will cost some extra money. 

Against the erosive effects of repeated freezing and 
thawing in brickwork, which can be seen all over Canada, 
manufacturers are promoting the use of silicon resins but 
whether they will give the desired long term protection of 
masonry materials time alone will tell. The best results we 
have had have been with the use of silicon resins , and 
those of you who are receiving literature on that subject 
from the various manufacturers will find that if you wan t 
to wash your car you can use it; I do not know if they are 
doing the same for shampoos in the barbershop but any-
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way we have found it very successful in buildings where 
there was very distinct evidence of rain driving through 
brick walls. We have noted conditions at a power house 
done for an associate of ours in the Maritimes where rain 
blew across the wide expanse of the St. John River and 
passed through a wall twelve inches thick and ran down 
inside just as if the interior of the walls had been sprayed 
with a hose. The contractor thought he had better do 
something about it and his remedy was to proceed to put 
a water barrier on the inside face. Then, he wanted his 
money. To the owner's question - "Should we give him 
his money?" - our advice was - "You had better wait a 
few years before you pay him, because rain that would 
have penetrated through the wall and run down on to the 
boiler room floor will now be retained in the wall where 
it will freeze and thaw, so, whereas, you could get rid of 
the water by letting it come inside, perhaps, after a while 
if it now freezes in the wall thickness, you may have to 
tear the building down". Such freezing and thawing act
ually displaced a lot of concrete blocks which fell out of 
the chimney. The exterior water barrier was put on about 
three years ago, and, so far, we have not seen any evidence 
of any rain coming through. Professor Anderegg thinks 
it will give a protection of five years and maybe better. I 
strongly advise all of you to study this matter very care
fully. To my mind, it is the one piece of welcome evidence 
that I have noticed in years which indicates that we can 
deal with that very serious Canadian problem. 

As I said before, if you are using insulated construction, 
then you have to think of the fact that, whereas in an unin
sulated wall there is enough heat going through from in
side of the building outwards to counteract that moisture 
effect at the outside face, the minute you add insulation to 
the wall you do not get the protection of heat passing 
through the wall and, consequently, destruction goes on 
very rapidly. In some buildings I have examined clear 
evidence of the outside face of the building being de
stroyed where no heat was coming through, but where 
heat was coming from the inside, that same brick or ma
sonry is standing up not too badly because of the owners' 
keeping the ice from forming by shovelling an extra 
amount of coal into their boilers. Our younger Canadian 
architects should give more thought to the economics of 
heat waste than is apparent by the trend of articles in our 
architectural journals. 

Most of our clients have to depend on public support 
of their projects and, consequently, economy in adminis
tration costs is of considerable significance. The follow
ing is a summary of results in three large hospitals, one 
of which has been in existence for many years, and, within 
the last few years, the other two, for which we were archi
tects, were built. Arrangements were made whereby all 
three institutions would be heated from the boiler plant 
of the first hospital which had been there for many years . 
That first hospital has a volume of 12,000,000 cubic feet; 
we added one with 6,000,000 cubic feet and another one 
with 4,000,000 cubic feet. At the power plant of the origi
nal 12,000,000 cubic feet hospital five old very inefficient 
old type boil ers were discarded and replaced with three 
new more efficient type boilers. No changes were made 
in the construction of the institution with the 12,000,000 
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cubic feet to reduce heat loss from the buildings. The total 
fuel consumption tonnage for the three institutions is now 
actually less than for the original hospital alone. In other 
words, we have added ten million cubic feet to an institu
tion of 12,000,000 cubic feet, and the three institutions 
are using less coal today than for the 12,000,000 cubic feet 
institution a few years ago. For the 6,000,000 cubic feet 
institution the reduction in annual steam consumption for 
heating only, when compared with that for its original 
group of buildings which were vacated, has been 
52,000,000 pounds of steam, or approximately $46,888.00 
per year. This represents the interest on an endowment 
fund of $1,872,000.00 at 2J~ per cent. 

Now, we are all talking about the possible increase in 
population in Canada and everybody says we are going to 
have added millions and millions when the seaway is 
opened and the canal is dug, and so on. For every million 
population we add in Canada the demand for hospital 
beds is likely to be about six beds per thousand, or six 
thousand beds. We know from the work we have done 
and have clearly proved that insulated construction with 
double glazed windows will result in a mini1num annual 
saving of $25.00 per patient per year - in some cases, as 
high as $60.00 per patient per year. However, for those 
6000 beds at $25.00 per bed that means a saving of 
$150,000.00 per year, and the amount capitalized at 2J~% 
equals $6,000,000.00 for 6000 beds. That capitalized value 
per bed is, therefore, about $1,000.00. Hospital boards are 
at their wits end to find the necessary capital for expansion 
and are appealing to this and that government saying "we 
must get more grants" and, in the meantime, in most cases, 
no attempt is made to stop heat losses and the loss is at 
least equal to the capital value of $1,000.00 per bed . With 
these factors in mind, should the proponents of institution 
schemes be asked to show whether they propose to waste 
the equivalent of $1,000.00 per bed in capital expenditure? 

The increasing demand for air-conditioning in buildings 
simply emphasizes the need for considering carefully the 
certain resulting increase in annual operating cost. The 
type of exterior wall and window construction used will 
have a tremendous effect on the summer heat load. Air
conditioning in hospitals is going to cost a great deal more 
than heating and, if we are going to build these glass 
buildings as our younger architects indicate, I should like 
Mr Wiggs to tell us what the air-conditioning cost per bed 
is going to be; it will certainly be higher than the heating 
cost per bed and will represent a very large capital outlay 
per bed. 

Expansion and Contraction in Structures 
There has been far too little attention paid by architects 

and engineers to the need for protecting structural mem
bers against expansion and contraction due to the fluctua
tions of outdoor temperature. Careful studies of cracking 
of the interior finish on walls, floors and ceilings have 
proved definitely to be due to the expansion and contrac
tion of structural members at different periods of the year 
and by day and night. I was on a committee that examined 
two buildings, one in Toronto and one in Buffalo, where 
the same plan, construction and orientation were used. 
They were showing similar location and types of cracking 
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in floor, walls and ceiling finish, which were undoubtedly 
the result of the movement of the upper portion of the 
wings of the buildings due to sun heat. The buildings were 
E-shaped with a main building running east and west, 
seven storeys high and with similar height wings running 
southward. In between these wings they had two-storey 
construction. The result was that the sun in the morning 
was tipping the east wing towards the west, at noon the 
main east-west block was tipping towards the north and 
in the afternoon the wings were tipped eastwards. These 
movements created distortion in all the interior partitions 
to such an extent that we found cracking in the walls, 
cracking in the terrazzo, and a lot of other damage being 
done. After careful studies had been made we advised 
the owner that the damages were due to the effect of the 
sun heat on the building and not to any other cause. The 
owner argued that he had the same kind of building in 
Buffalo with the same plan, construction and orientation 
and had never had any trouble. Our committee agreed 
to go to Buffalo and, if we did not find the same condition 
in Buffalo the whole investigation would not cost him any
thing. We found the same kinds of cracks in the same lo
cations in Buffalo as we did in Toronto - plaster cracks, 
terrazzo floor cracks and a lot of other evidence of build
ing movement. The two buildings were being affected in 
almost identically the same manner and locations. With 
the late Professor G. R. Anderson, Department of Physics, 
University of Toronto, we studied several other cases of 
building movement in which we found similar results. 

In the Western Hospital in Toronto, which is an 18 
storey building in parts, we found that the expansion of 
the steel on the south side of the buildings in the summer
time would push up the outside columns and leave the 
corridor columns about the same height, whereas in the 
wintertime, the heat in the building being higher than 
outdoors, the inside columns went up and the others 
stayed put. The wind bracing_ of the steel columns in this 
building consisted of six by half-inch plates of steel which 
were criss-crossed in between the columns at each floor 
and they were bolted together at the criss-cross intersec
tions. In the summertime, as the result of the exterior 
columns expanding upwards, one of these plates in each 
panel was in tension and the other in compression while 
the corridor columns were in compression. 

In wintertime, the interior corridor columns expanded 
upwards and the exterior columns contracted. Because of 
the movement of these members, due to this alternating 
expansion and contraction, 3J~" space was required for 
the two half inch steel connecting plates to move laterally. 
Fortunately, we did not have that furring done when we 
noticed this movement, so we took care of it during the 
construction, but we sent that information down to the 
architects who were designing one of the highest sky
scrapers in New York. They replied that they could not 
find any information in New York dealing with that sub
ject of expansion in steel due to inadequate protection on 
the outside but they took immediate steps to have the sub
ject carefully investigated. For a good many years now we 
have never done any steel work on any building of reason
able height with any less than nine inches of brickwork 
on the outside. Sun heat on brick work will penetrate into 
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a wall about nine inches from morning till night; when 
the wall cools off again, with that much protection on the 
steel expansion, effects are minimized. That is an outside 
wall problem which is just as serious as the vapour prob
lem. 

For masonry work we have found all the way down 
through the Maritimes that we cannot use hard cement 
mortars. We have not found any evidence of cement mor
tars that do not result in cracking and in movement, with 
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a consequent penetration of moisture. To offset this, we 
have been using a mixture of lime and cement and sand
about one-one-six, with other ingredients added to the 
mortar to help make it more plastic and also to prevent it 
from shrinking. 

As I have previously said, the one promising factor, as 
I see it, to prevent penetration of moisture from outside 
the building, seems to be the application of silicon resins 
which we have been using for more than four years. 
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Records obt.ained from Prince Edward Island Hospital, Charlottetown, P.E.I. 

from November 22nd, 1933, t.o Mat·ch 4th, 1934 

TffE ABOVE CHAHT shows some very remarkable results which, if our 
Canadian engineers were not so influenced by heating practit:e 
in the U.S.A. , would prompt very much greater 1·eductions in the 
amount of radiation provided in well insulated buildings in Canada. 
Thi s building was very well insulated and the windows were triple
glazed. Attention is directed to the following: 
l. Average temperature in building never below 70 cleg. F. and for 

most of the time averaging over 70 cleg. F. 
2. Circulating heating water 130 cleg. F. when it was 20 cleg. F. 

below zero outdoors on January 17th. 
3. Temperature outdoors December 11th drops from 32 deg. F. to 

3 cleg. F. below zero on 13th but water temperature only rises 
from llO deg. to 140 cleg. F. on 15th, a time lag of about 5 clays. 
Other similar time lags of several days before temperature of 
heating water was raised and even then the temperature of water 
was considerably lower than the figures assumed by most Cana
dian engineers in estimating heating plant requirements. 

4. Three days below zero weather from December 28th to December 
31st with a low of 18 cleg. below zero with the water temperature 
averaging less than 136 cleg. F. during that period. 

5. North-east storm January 15th with outdoor temperature drop
ping to 6 deg. below zero on the 19th and to 16 deg. below on the 
22ncl, while water temperature was only raised from about llO 
cleg. F . to 132 cleg. F. on the 21st. 

6. North-east storm January 15th, blizzard F ebruary 14th and high 
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wind February 23rcl without necessitating raising temperature 
of heating water. 

This chart shows that this building was not affected by sudden 
fluctuations in outdoor temperatures. The radiation cut was about 
57% from what would have been provided in an ordinary building. 
It could have been cut by a far larger percentage with perfect safety 
and comfort for the occupants. 

We find that if the "Time-Lag" effect of construction methods 
based on Canadian requirements, regardless of accepted practice in 
U.S.A. , is ignored in determining the size of heating plants, we get 
installations that are 100 % larger than necessary- or twice as big 
as they should be. As an example, on another job (in Ontario) of 
between three and four million cubic feet, two boilers were installed 
about 1930. Since then we have added a new storey 450 feet long 
on the main building, a seven storey pavilion, a nurses' training 
school and a building for internes without having to add any more 
boilers. 

All of these buildings are well insulated and have double glazed 
windows, but the point is that the size of the boilers was determined 
to provide for the buildings existing at that time, plus a new eighteen 
storey pavilion then under construction. For further development, 
which has since taken place, a space was left in the boiler room for 
a third boiler but it has not been installed up to the present time. 
That experience coincides with the performance illustrated in the 
P.E.I. chart. 

The above was a paper read at a seminar of the Royal 
Architectural Inst·itute of Canada Annual Meeting. 
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The hospital bttilding has a 150-bed capacity 
with all service facility areas large enough for 
ultimate expansion to 225 beds. Expansion will 
take place on the south of the present mtrsing 
units, and will comprise of nursing facilities 
only. 

Bed allocation is as follows: 
Maternity 30 beds 46 Bass.'nettes 

Sttrgery 50 beds 
Medical 50 beds 
Pediatrics 20 beds 

Gross cttbage 1,276,000 ctt. ft. 
Gross area 113,490 sq. ft. 
Total constmction costs not including fllr 

nishings and site $1 ,919,810 
Cost per bed $12,800 
Cost per ctt. ft. $1.50 

Nursing wing from south-east 

Trail Tadanac Hospital, Trail, British Columbia 

A·rchitects, Sharp & Thompson, Berwick, Pratt 

Stm ctttral Engi·neer, Victor Thorson 
i'vfecha·rtical Engineer, D. IV Thomson 
General Contractors, Ben11ett & UV hite Construction Co. Ltd. 
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Entrance lobby 

Entrance area from north-east 

DoctOrs' lounge Main entrance 
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Northwestern General Hospital , York Township, Metropolitan Toronto, Ontario 

Architects and Engineers, John B. Pa·rkin Associates 

General ComractMs, Bradford-Hoshal Associates Ltd. 

Introduction 
YoRK TOW SHIP is the largest municipality in Metropolitan 
Toronto, and Toronto's largest suburb before amalgama
tion in 1953, and affects a population of almost 100,000. 
Until now, it has been entirely dependent upon nearby 
municipalities for hospital facilities, thus depriving both 
its citizens and its resident doctors of the kind of hospitali
zation service they are entitled to expect. 

The orthwestern General Hospital of York Township 
became the tangible evidence of the efforts of a group of 
some twenty-five interested laymen and doctors who, only 
a few years ago, organized a provisional board of gov-
rnors for the purpo e of establishing an adequate hospital 

in the Township. Seeing beyond the demands of purely 
local considerations, this board of governors have envi
sioned their hospital as forming a nucleus of a much larger 
medical centre serving not only itself, but, in turn , those 
adjacent municipalities whose facilities they formerl y 
shared. A a result, the hospital has been designed initially 
as a 100-bed hospital, but whose structure will permit 
100'fo vertical expansion which will enable it to become a 
200-bed hospital. Over the years, it is anticipated that thi , 
too, can be further developed into a 600-bed hospital. This 
initial building complex will then consist of a 200-bed 
maternity hospital and a subsequent 400-bed unit, rising 
out of the low main general hospital units. It is also in
tended in the near future to construct such necessary 
auxiliary buildings as a nurses' home, etc. 

The Site 
An excellent 14)~-acre site was found available on the 
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north boundary of York Township, one of the few sub
stantial acreages left in what is practically a wholly built
up municipality, and lying within a stone's thTOw of ad
jacent North York Township- which has a population of 
60,000, but is growing at a greater rate than any other in 
Canada. The hospital site is also situated on what will 
ultimately become a main north-south arterial street in the 
west end of Metropolitan Toronto, and overlooks a deep 
ravine whose well-wooded slopes provide good sound pro
tection to the hospital as well as a most attractive parklike 
environment. The plot plan indicates the relationship of 
the various buildings, both immediate and future, and in 
general tern1s, something of their surrounding landscape. 

Entrances 
The building is planned so that all wards face south, and 

toward the ravine. The approach is through landscaped 
grounds to the main west and north entrances, with the 
service entrance on the east side. All patients, whether 
ambulatory or stretcher cases, are brought in at the cover
ed north entrance of the hospital, and this same ntrance 
also serves both the ambulance-emergency and doctors' 
entrance, so that virtually all p ople entering the building, 
with the exception of occasional visitors, pass this point. 
The main visitors' entrance i to the lobby on the west side 
of the hospital, and this group enquire at a combined 
swi tchboard-receptionist dming the day, or, at night, at 
the second Boor nurses' station on this same level. The 
planning technique of having the main Boor nurses' station 
serve as night enquiry, and night switchboard wher pos-
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sible, has been used by the architects in previous hospitals 
with great operating economies. Generally speaking, the 
hospital's four floors are planned to function as follows. 
The firs t floor is devoted mainly to service facilities and to 
the out-patients department for indigent p atients. The 
second floor is principally administration and surgical. The 
third floor is the maternity hospital, and the fourth floor is 
given over to medical care. A fifth floor is purely mechani
cal at present. 

Second Floor 
The north-west corner of the main or second floor of the 

hospital comprises the administrative section. It contains 
an admitting clerk's office unit immediately next to the 
admitting entrance. The admitting clerk also performs all 
chest x-rays, which are taken as a routine procedure before 
the admission of anyone to the hospital. This clerk may al
so be in charge of the adjacent records room . This medical 
records room is in a position of maximum convenience to 
doctors entering or leaving the hospital. Completing the 
administrative suite is a general office with space allocated 
for a cashier who, in turn , in case of absence, can double 
for the admitting and records clerk. The offices of the 
secretary to the business administrator and to the director 
of nursing of the hospital, are reached through the general 
office area. Opposite the admitting desk and the waiting 
area adjacent to the north entrance, is a concession stall 
which is leased to an outstanding charity. 

In this low one-storey wing at the rear of the hospital, 
the west internal corridor provides access to the general 
laboratory and office, as well as to the pharmacy manu
facturing room. A glass screen affords the pharmacist him
self needed privacy with full supervision over the phar
macy manufacturing room. This places him in a location 
readily accessible to both the main lobby and the general 
office. By means of a spiral steel stair, he has quick access 
to the pharmacy storage below, the central sterilizing and 
supply room, and to the out-patients dispensary. 

The waiting room immediately to the east of the ad
mitting-emergency entrance serves the out-patients and 
the radiology department. The radiology clerk, who is in 
charge of filing, has visual supervision over this waiting 
area, and the inside corridor allows internal circulation 
within the radiographic suite and from it to the general 
radiographic room, dressing accommodation, toilets, and 
viewing room, etc. 

In the eastern half of this second floor area, the integra
tion of the emergency operating and fracture rooms with 
the main operating suite means that a minimum staff will 
be able to administer these areas . Lock-off doors are pro
vided at the north end of the surgical corridor in order 
that sterile technique will not be jeopardized . In addition 
to eliminating the need for a duplicate surgical staff, par
ticularly with night cases, the basic arrangement and re
lationship between the emergency operating room and the 
operating suite is extremely useful in the case of disasters, 
etc. The emergency operating is separated from the oper
ating suite itself by a scrub-up and sterilizing room, which 
in turn also serves the minor operating room . A street case, 
after a preliminary clean-up and removal of any possible 
cross-infection; can be taken, in the case of a serious oper-
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ation, into the main operating suite through the door 
which is normally locked - separating the north end of the 
sm gical suite from the out-patients and x-ray area. There 
are two major operating rooms, together with scrub-up 
and sterilizing provided between the actual operating 
facilities in the surgical suite. In addition, provision for a 
four-bed recovery ward, entirely within the surgical suite, 
makes possible better post-operation attention to the 
patients . The other rooms in the surgical suite include the 
clean-up, the doctors' and nurses' dressing areas, anes
thesia storage, and the sterile workroom. This last is next 
to the surgical supervisor, and has access by a dumbwaiter 
to the central sterilizing and supply room on the first floor 
below. 

First Floor 
Central sterilizing and supply, we think, has been right

ly regarded as the core of the entire hospital plan. Vertical 
circulation from it serves each floor in the following 
manner. From the central dumbwaiter, which has provi
sion for a second unit as the hospital increases in height, 
access may be had to the clean and soiled utilities on each 
floor which, in turn, are centrally located on each floor, 
and to the sterile workroom in the operating suite as well 
as to that in the delivery suite on the third floor level. 

The central sterilizing and supply room itself, situated 
on the first floor, is carefully sub-divided to ensure a 
smooth flow of soiled and sterile material and the distilling 
of water, together with such items as glove conditioning 
and space for the manufacture of solutions. The sterile 
storage area is separately zoned to store sterile packs and 
to enable them to pass safely from the sterilizing room to 
the up-sterile traffic via the dumbwaiter. 

The south-west part of the first floor is planned to pro
vide a self-contained area of locker rooms for male and 
female help, and the nurses' locker and lounging space. 
The entire south-east area of this floor is devoted to the 
kitchen unit, which is planned to ensure an easy flow of 
incoming food - first to the refrigerators (or to bulk 
storage), then to preparation areas, to the cooking, and 
then to the setting up of trays. From this point, the food 
moves to the adjacent servery of the cafeteria or to the 
trayveyor, which feeds the subveyor form of dumbwaiter 
employed here, which, in turn , conveys it to the floor 
pantries in each nursing unit above, and returns used trays 
to the scullery. The cafeteria, through floor to ceiling plate 
glass windows facing south, enjoys an excellent view of the 
ravine. In addition, there is an outdoor terrace at lawn 
level for dining in favourable weather. 

All incoming material and supplies for the hospital enter 
through the service entrance to the south-east, supervision 
over which is possible from the service wicket of the 
central storage area. All materials, including most bulk 
food supplies, are taken to the central storage room, where 
they are issued on requisition. Motor vehicles may enter 
the service court on the east side by means of a ramp to 
the north, which allows them to draw completely along
side the service entrance, the autopsy-morgue, the boiler 
house, or the oxygen storage tanks. 
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Third Floor 
Maternity care is provided on the third floor of the hos

pital. The delivery suite is centrally located in a separate 
wing to the north, having two major delivery rooms with 
scrub-up and sterilizing between, as well as three labour 
rooms, each of which can act as an emergency delivery. 
Nurses' and doctors' dressing spaces, clean-up and sterile 
workroom complete the delivery suite. The sterile work
room, as previously mentioned, has direct access to the 
central sterilizing and supply through the connecting 
dumbwaiter. 

The nursing unit with its separate function from de
livery is zoned as a unit, with the nursery at the east end. 
All wards face slightly south by south-east in order that all 
patients may have the benefit of as much sun as possible 
and overlook the ravine to the south. Provision is made 
for a fathers' waiting room, and a centrally located nurses' 
station facing the elevator, and, at the geometric centre of 
the ward, the clean and soiled utility rooms, where linen 
and flowers, both fresh and otherwise, are handled. 

All wards throughout are of a minimum two-bed capa
city, although on occasion each one can become a private 
ward. No ward, on the other hand, provides more than 
four-bed accommodation. Each is equipped with its own 
toilet and basin facilities , together with patients' clothing 
lockers in the ward. 

Floor space has also been provided for a series of linen 
trucks, not unlike those used in hotels, where soiled and 
clean hampers are provided for linen, etc. 

The nursery, at the east end of the maternity floor, has 
a capacity of 34 basinettes. No separate premature nursery 
is provided - instead, incubators will be placed where 
necessary in one of the main nurseries for premature cases. 
A small separate suspect nursery is provided in an isolated 
location. 

Fourth Floor 
The fourth floor is the only entirely typical nursing unit 

in this first stage of the hospital development. It is typical 
in the sense that the subsequent floors to be added in the 
future will most closely resemble this floor, rather than the 
others described. The nursing unit provides, in addition, 
two isolation wards on the north side of the hospital and 
entirely separated from the remaining sections and self
contained. They can be used as psychiatric detention 
wards, which could be used either for acute cases or as 
private wards. 

Vertical service to all floors has been closely related to 
floor use. Hather than place both elevators side by side, 
they are separated; one has been placed at either end of 
the hospital. The first, or westerly one, is primarily for the 
convenience of visitors and the general public, and the 
second for private internal circulation, including the re
moval of deceased persons, etc. 

Fifth Floor 
The fifth floor of the present hospital is given over en

tirely to the elevator and ventilating equipment for the 
hospital's complex mechanical system. As the hospital is 
designed for the addition of three superimposed nursing 
floors for an additional one-hundred bed capacity (plus 

November 1954 

two penthouse floors containing conference rooms for the 
board of governors, facilities for receptions, terraces, and 
bedrooms for internees) , the present fifth, or mechanical, 
floor will have to be moved three floors vertically. How
ever, all steel members, floor heights, chases, elevators, 
dumbwaiters, trayveyor, etc., are so designed that this can 
be done with little interruption to the actual operation of 
the hospital during construction. 

The Exterior 
The exterior of the building is characterized by large 

plate glass windows facing south to the ravine, each the 
fully double-glazed type and detailed so that no wood, but 
only aluminum extrusions, are exposed to the weather. All 
plate glass areas with south orientation are protected from 
solar heat gain by fixed concrete solar overhangs or "eye
brows" about 3'-6" in depth. The north, east and west ele
vations are characterized by much smaller isolated win
dows which provide the various rooms they serve with 
adequate light, but at the same time minimizing heat loss. 
Generally speaking, all opening sash, except a few project
ed sash in the cafeteria area, are double double hung 
aluminum type windows. 

The hospital is faced with a buff pressed brick, with the 
exception of the first floor which is a dark brown brick 
between exposed columns, and the fifth, which is of a 
temporary concrete block, painted. 

The interior finishes throughout are specified with a 
view to minimizing maintenance costs, consistent with a 
policy of low capital expenditure. Floor finishes, generally, 
are linoleum with asphalt tile skirtings. Where beds butt 
against walls, the special coves are provided to keep them 
away from the walls. Conductive linoleum is used in po
tentially hazardous areas where there are explosive anes
thetic gases. This establishes a common potential, thereby 
reducing the risk of electro-static spark. 

Originally, acoustic treatment was to be provided 
throughout all corridors expecting heavy traffic, in the 
delivery suite, nursery, kitchen, cafeteria, and wherever 
noise might prejudice a patient's comfort. Due to economy 
measures, acoustical treatment originally planned has 
been limited to only those parts where the need was 
greatest. Otherwise, the building is of first class construc
tion throughout, with steel fireproofed to meet national 
building code requirements. 

Many decisions made during the planning and construc
tion of the building somewhat increased the initial cost, 
but these were largely dictated by the ultimate height re
quired of the building. They particularly affected the spe
cifications and detailing of mechanical equipment. The 
pattern of the history and growth of all hospitals on this 
continent, however, has been such as to indicate that no 
hospital can remain static in size. Healizing this, the board 
of governors wisely allowed for the complete facilities to 
be initially installed for the vertical extension and pro
vision of one hundred additional beds. It is expected that 
these can be obtained at a substantially lower cost than 
that for the initial one hundred beds. The building com
menced construction in September, 1951, and is expected 
to be completed in late 1954 at a cost in the neighbourhood 
of $1,250,000, including equipment and furnishings. 
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General v1ew from sourh-wesr 
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Close-up of sourh elevation from 
sourh-west showing cafeteria 
projection at first floor 
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Stage B 

Stage C 

Stage D 
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Surgical four-bed ward Main enrrance hall 
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Detail 
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Maisonneuve Hospital, Montreal, Quebec 

Architects, Gascon & Parant 

Stmctttral Engineers, Lalonde & Valois 
Mechanical Engineers, Le/ranfo is & Laf/am11le 
General Contractors, ] . L. Guay & Frere Ltee. 

Central supply 

General view 
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Third floor 

Recovery room 
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Main entrance 

Basemem 

Nora Frances H enderson 
Convalescent H ospital, H amilron, Ontario 

Architect, ]. D . K yles 

Stmctural Engineers, C. C. Parker & Associates 
Mechanical Engineers, L. H . Schwindt & Co. 
General Contractors, Tope Const·mction Co . 
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The hospital was completed ea·rly i1~ 1950 for 
the City of l'V'innipeg to serve as a chronic hos
pital for the aged ancl infirm. There are 208 beds 
with all nttrsing services but not operating 
facilities. The hospital is connect eel by tttnnel to 
the King George H ospital where operati1~g is 
clone, ancl also to the nttrses' home. 

Recently it has been ttJecl almost entirely for 
the t·reatment of poliomyolitis. a11d m~other 
b1tilding is now being rehabilitated for purposes 
of a chronic hospital for the aged. 
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Princess Elizabeth Hospital, Winnipeg, Maniroba 

Architects. Moody ancl Aloore 

Stmctttral Engi11eers, Cou•in & Co. Ltd. 
General Contractors, Clayton Co. Ltd. 

All FLOORS 
1 Single-bed wa rd 
2 Two-bed word 
3 Psychopathic w ord 
4 Four-bed wa rd 
5 Attendant 
6 Bathroom 
7 Oust and linen chutes 
8 la vatory 
9 Bedpan s 

10 Utility room 
11 Nurses' station 
12 linen store 
13 Supply s tores 
14 Service e levator 
15 Pa ssenger e levator 
16 Dumbwaiter 
17 Ward kitchen 

Fl RST FLOOR 
18 Recepti on 
19 Office 
20 Waiting room 
21 Doctor ' s office 
22 Cl eaner 
23 Te le phone 

Firsc floor 

SECOND AND THIRD FLOORS 
18 Sunroom 
19 Balcony 
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Architects, Office of W. L. Somerville 
(latterly known as W . L. Somerville, 
McMttrrich & Oxley) 

Associate Architects, Stevenson, Cawsto11 
& Stevenson 
(latterly known as Stevenso1l & Dewar) 

Stmctttral Engineer, Edgar CroJS 
Mechanical EngineerJ, H . H . Angm 

& A JSociateJ Ltd. 
General ContractorJ, Bennett & If/ hite 

Cof/Jtrttction Co. Ltd. 

As IS FREQUENTLY THE CASE when an obsolete hospital is to 
be replaced by a new and larger sh·ucture, there was a 
difference of opinion as to whether or not a new ite should 
be cho en. This was the cause of almost two years delay in 
starting construction. The Bnal decision was in favour of 
the existing site. 

The strongest argument was the existence of a very well 
equipped boiler plant recently modernized and a matern
ity pavilion completed in 1944, shown in the foreground 
of the photograph of the south front. 

The new building is the Brst unit to be completed as part 
of a master plan of development for the provision of com
plete hospital and welfare services for the community. 
Construction was started on March 21st, 1949, and th 
building officially opened on March 3rd, 1953. 

The building contains a total of 570 beds for patients 
and living quarters for 12 internes on the sixth floor. There 
are 32 beds in private wards , 128 semi-private and 288 
general ward beds. In addition, the emergency depart
ment contains 10 beds, the pediatric section 64 beds, isola
tion 28 beds, and a special neuro-psychiatric section, 20 
beds. 

The site presented many difficulties. Although spacious, 
there is a sharp drop in grade from the street bounding th 
property on the north, which is the side from which it is 
most accessible both for motor, bus or tram passengers . 
The long dimension of the property is from east to west. 
These were the factors that largely determined the shape 
and orientation of the building. To the south th building 
overlooks the Bow River and the City of Calgary, with a 
distant view of the Rockies as a back drop. 

The building has a frame of reinforced concrete with 
concrete and tile floor and roof labs. The exterior walls 
are of brownish-red brick with hollow terra cotta backing 
tile faced on inside with 2" furring tile to which plaster is 
applied. Window frames and sash are of wood with double 
glazing. algary, in the foot hills of the Rocky mountains, 
is 3400 feet above sea level and owing to climatic condi
tions with clear, brilliant sunlight prevailing at all seasons, 
large expanses of glass were avoided. Interior partitions 
are of gypsum or hollow terra-cotta tile with steel door 
fram es and birch slab doors. Base and margins in corridors 
are of t rrazzo with floor covering of linoleum in wards 
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Calgary General Hospital , Alberta 

and corridors. Other rooms have terrazzo or tile, except in 
the operating department which has spark-proof floors 
similar in appearance to terrazzo. Acoustic tile ceilings are 
used in corridors and other rooms where it is necessary to 
deaden sound. 

The plan is in the form of the Greek letter .,.. with the 
two arms extending south from the main portion of the 
building. The easterly arm connects with the existing ma
ternity building known as the Perley Pavilion. The service 
court is between the extreme east end of the main portion 
of the building and the existing boiler house, which also 
contains a laundry to be eventually replaced by a new 
building. Two eleva tors are placed at the junction of the 
corridors. 

Due to the grade levels the main entrance and am
bulance enh·ance are at the Brst floor level, which is at 
sh·eet grade on the north side. The service court and grade 
on the south side of the building is a full storey lower, 
known as the ground floor. The new building is connected 
to the Perley Pavilion at the ground and flrst floor levels. 
A tunn 1 connection is made to the boiler house at a lower 
level, which will permit laundry carts to go from elevators 
di1·ectly to the new laundry without pass ing through any 
of the oth r portions of the building other than storage 
areas. The original hospital building on the site completed 
in 1910 is to be temporarily used for additional nurses' 
accommodation and eventually demolished and replaced 
by a new nurses' residence. 

On the ground floor the kitchen stores, kitchen and 
cafeteria are located in the east wing adjacent to the ser
vice court. This location although not centrally located in 
the new building was dictated by the position of the ser
vice court fixed by the existing boiler plant and the posi
tion of the Perley Pavilion . The planning of food service, 
therefore, became a difficult problem. It wa satisfactorily 
solved by the use of a decentralized system whereby th 
food is distributed to floor serveries in bulk containers in 
heated food carts by way of elevators. Trays are set up and 
food dished in the floor serveries of which there are two on 
each nursing Roor. One at ach of the junctions of the cor
ridors of the two south wings with the main east and west 
corridor, a central location for serving each of the two 
nursing sections containing tb.r e mu·sing units. 
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Mai n entrance lobby 

Soiled dishes are returned in carts to main dishwashing 
room and after washing are returned to the floor serveries. 
The dishes for each floor have a distinctive colour and 
pattern to facilitate sorting. 

The kitchen is divided i , the usual manner into areas for 
preparation, adjacent to storage and refrigerators, main 
working space, special diets, dishwashing, washing and 
storage of carts, salad preparation, bake shop and an office 
for dietician. An unusual feature is th omission of all 
windows and skylights, partly clue to the location and to 
avoid the inconvenience and nuisance caused by conden
sation. This area and the adjoining caf teria are dependent 
on fluorescent lighting and air conditioning. 

The cafet ria for staff and student nurses is next to the 
kitchen and dishwashing room. A double serving section 
with serving counters on both sides divides the cafeteria 
into two sections. It is arranged for complete self-service, 
each p erson returning tray and soiled dishes to the dish
washing room as they leave the cafeteria. 

The cenb·al supply service is located in the centre por
tion of ground floor, where all steril e suppli s are prepared 
with th exception of those for the operating rooms which 
have their own sp cia] unit and supply room . The central 
supply provides sterile surgical and obstetrical packs, dres
sings, n edles, gloves, intravenous h·ays, etc., to nursing 
floors and maternity department. A dumbwaiter connects 
it with all nur ing floors. 

The south-west wing of the ground floor contains the 
n uro-psychiatric department, with a separate entra1 ce 
directly from the parking area on south side of the build
ing. It is a complete, ·elf-contain ed unit with offices, wards 
and treatment rooms. 

Provision has been made for psycho-therapy and occu
pational therapy adjacent to this department, which will 
be access ible to it and to patients in other portions of the 
hospital. 

On the Erst floor the central portion is occupied by ad
ministration offices, with the main en trance to the hospital 
at this level. The westerly portion acces ible from the am
bulance entrance contains admission offices and an ou t
patien ts department. 

The em ergency unit is a lso reached directly from the 
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ambulance en trance and cons ists of an operating room, 
utility room and five wards of two beds each, with offic , 
nurses' station and public waiting room. 

The out-patients department adjoning the ambulance 
entrance in the east wing includes doctors' offices, examin
ing rooms, waiting room, pharmacy, den tal suite and ex
amining rooms for eye, ear, nose and throat. 

The laboratories are at the extreme east end of the east 
wing immediately below the op rating section on the floor 
above, with dumbwaiter from tissue laboratory to operat
ing suite. In addition to the general laboratory, separate 
laboratories are provided for chemistry, serology, bacteri
ology and tissue laboratory previously mentioned. 

The west wing on ground floor contains a complete iso
lation section which is adjacent to a separate entrance 
from the street. The south-west wing was planned with 
wards for chronic patients or admission and is also self
contained. 

On the nTSt floor the pediatric department occupies the 
west and south-west wings and a portion of the centre. 
This is divided into three separate nursing units for dif
ferent age groups including a nursery with a separate 
nurses' station and work room. Wards are provided for 
fom and two beds, with glazed screens between the beds. 

The operating suite is in the east wing of the first floor. 
There are ten operating rooms in all, consisting of six 
major, two minor, one eye and one urological, as well as 
fracture and plaster rooms. The Holophane system of 
op rating room lighting with flush ceiling lights focused 
on the operating tables is used in the major and minor 
operating rooms. Conductive spark-proof flooring is used 
throughout this section. The walls of operating rooms are 
til ed to door height with light green tile. Oxygen, carbon 
dioxide and nib·ous oxide are pip d to each operating 
room. A sub-sterilizi11g room and alcove for scrub-up sinks 
are placed between each paiT of operating room . A large 
recovery room .is also provided and a central surgical sup
p ly room and t erile storage room to serve this department 
ind pendently of the main central supply on the ground 
floor. 

To.ilet rooms are provided between all private, ·emi
private and general wards, with toilets and small utility 
rooms off the larger wards. This reduc s the traffic through 
corridors and avoids the n cessity for carrying bedpans 
through the corridors to a central utility room. 

The location of toilet rooms b tween wards required the 
use of dwarf pa1titions in the centre of the wards, against 
which the heads of the beds are placed to avoid the d is
turbanc of patients by having doors to toil ets between 
or next to a patient's bed, which would be the case if heads 
of b ds were placed against the partition between th 
wards and toilet rooms. This arrangement also lessens the 
possible disturbance of patien ts by the flushing of toilets 
and has the additional advantage of providing more 
privacy, a only one other patient is visible to any other 
patient in a four-bed ward. 

The internes quarters are placed in the westerly end 
of the centre portion on the sixth Boor, with separate stair 
and elevator communication with other floors . Twelve 
single bedrooms are provided and a large lounge with a 
view over the city with the mountains in the distance. 
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NEWS FROM THE INSTITUTE 

College of Fellows Scholarships - Resolutions from the College 
of Fellows Business Meeting were brought forward to the 
Executive Committee and it was agreed that the value of the 
Scholarship should be increased to $2,000.00 commencing with 
the next award. 

Officers of the College of Fellows - Shortly after the Business 
Meeting, Mr Murray Brown advised the RAIC that he regretted 
very much that he was unable to accept the post of Chancellor. 
After full consideration and in view of the difficulties and ex
pense of calling a special meeting of the College of Fellows to 
elect a new Chancellor, the Executive Committee decided to 
ask Mr Forsey Page if he would agree to continue as Chancellor 
until the next Annual Meeting. Mr Page agreed . Accordingly, 
the Officers for the College of Fellows for 1954-55 are: Chancel
lor, Forsey Page; Dean, A. T. Galt Durnford; Registrar, W. 
Bruce Riddell. 

Resolution on Architectuml Competitions - A resolution was 
brought forward from the 1954 Annual Assembly to the effect 
that all architectural competitions to be held under the require
ments of the RAIC Code should have a uniform closing elate, to 
be indicated by postmark, express company receipt or receipt 
from the Professional Adviser and that judging should com
mence after allowing a reasonable time for transit and delivery. 
The Executive Committee agreed that this request was reason
able and that this resolution should be approved and embodied 
in the RAIC's Code for the Conduct of Architectural Com
petitions (RAIC Document No. 4). 

Board Room Facilities - It was reported that the Council of 
the PQAA had unanimously passed a motion inviting the RAIC 
to use the PQAA Council Room for the next two years without 
charge. The Executive Committee recorded by motion its sin
cere appreciation to the PQAA Council for its generosity. 

The President's Attendance at the AlA Convention- The Presi
dent reported upon the visit which he and the Secretary had 
made to the 1954 Convention of the American Institute of 
Architects at Boston, describing in detail the hospitality of the 
AlA, the organization of the functions and the interesting 
seminars and tours. The Secretary reported furth er upon the 
completion in book form of the AlA's Survey of the Archi
tectural Profession and the Executive Committee's decision to 
summarize the report in the Journal. 

The President discussed in detail the AlA's public relations 
program and the Secretary was instructed to summarize this 
literature and to send the summary to the Provincial Associa
tions. The President described the presentation of the medal
lion and certificate of Honorary Fellowship in the RAIC to Mr 
Ditchy at the Annual Dinner. The Executive Committee re
corded its congratulations to Mr Paine upon the Honorary Cor
responding Membership which he had received from the AlA. 

Journal Committee- It had been decided earlier that, in view 
of the increasing importance of the Journal in the affairs of the 
Royal Institute and the growing complexity of its problems, a 
small Committee to be known as the Journal Committee should 
be appointed to advise the Executive Committee concerning 
the business and financial affairs of the Journal and to interpret 
the overall policy of the Council in Joumal management. The 
followin g officers have been appointed to the Joumal Com
mittee: F. Bruce Brown, Chairman; A. J. C. Paine, President 
of the RAIC; E. C. Morgan, Chairman, Editorial Board; R. 
Schofield Morris, Executive Committee representative; Forsey 
Page, Chancellor, College of Fellows. 

Application fo1· Amendment to the Act - The President read 
the resolution from the 1954 Annual Assembly, that application 
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be made to the next Session of Parliament for the amendment 
to the Act respecting the RAIC. The Executive Committee 
directed that the RAIC's solicitor be instructed to proceed with 
the necessary formali ties. 

Resolut-ion Concerning By-Laws- The President reported on 
the resolution from the 1954 Annual Assembly that the draft of 
the new By-Laws as submitted be approved and that they be 
brought into force at such time as the Executive Committee 
should decide. It was agreed upon the advice of the Solicitor 
that the By-Laws cannot be brought into force until the Act is 
passed because the By-Laws refer to the Act. 

Cost Plus Contmct Document - Meetings of a Joint Committee 
of the Canadian Construction Association and the RAIC have 
taken place for the purpose of revising the Cost Plus Contract 
Form, RAIC Document No. 13. Mr Steele, Chairman of the 
RAIC Legal Documents Committee, reports that it is expected 
that these revisions will be completed this fall. 

Architectural Competitions - The RAIC has received requests 
for assistance in preparing the conditions for three architectural 
competitions, the Police Building for the City of Ottawa; the 
Civic Auditorium for Vancouver and Home '55 for Canadian 
Home journal. Members of the RAIC have been appointed as 
Professional Advisers for these competitions and all three of 
these competitions now meet the requirements of the RAIC's 
Code for the Conduct of Architectural Competitions. 

RAlC Medals- The awards for 1954 were made toR. David 
Bourke, McGill University; Claude Leclerc, Ecole des Beaux
Arts; Lucien P. Delean, University of Toronto; Carl F . Pfister, 
University of Manitoba; Ewart A. Wetherill, University of 
British Columbia. The President pointed out that it was difficult 
to have all these medals presented at the Convocations of the 
Universities because the decisions were made after the final 
year results and just before the Convocation. However, it was 
agreed that the medals should be presented in the same year in 
which the awards are made. The medal at the University of 
Manitoba was presented at that University's Convocation, 
medals for McGill and Ecole des Beaux-Arts were presented at 
a PQAA function. Arrangements are being made with other 
Provincial Associations for the presentation of the two remain
ing medals. 

1955 Annual Assembly at Halifax - The elates of 2 - 4 June, 
1955, were confirmed and reservations have been made at the 
Nova Scotian Hotel for rooms and salons. A Committee of mem
bers from the Atlantic provinces consisting of Messrs A. E. 
Priest, A. F. Duffus, H. Claire Mott and W . J. Ryan has been 
active. Further decisions upon details will be made shortly as 
a result of the recent meeting of the President and Secretary of 
the RAIC with this Committee in Halifax. 

Royal Commission on Patents, Copyrights, Trademarks, and 
Industrial Designs - During the summer advice was received 
by the RAIC that a Royal Commission had been appointed to 
enquire into Patents, Copyrights, Trademarks and Inclush·ial 
Designs and related matters. The RAIC circularized the Pro
vincial Associations and all the members and submitted first 
representations to this Royal Commission on 31 July as re
quired . The Executive Committee appointed a small committee 
consisting of Messrs Steele, Payette and Carroll to meet with 
the RAIC solicitor and prepare further possible representations. 
This was done and further submissions were made to the Royal 
Commission on 15 October as required. Hearings will com
mence on 15 November and the RAIC's representatives will be 
in attendance. 
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CALENDAR OF EVENTS 

Annual Meeting of the Provincial Associations : 

Alberta, Pallister Hotel, Calgary, January 28th to 29th, 
1955. 

Ontario, Royal York Hotel, Toronto, January 21st to 22nd, 
1955. 

Quebec, Windsor Hotel, Montreal, January 20th to 22nd, 
1955. 

ONTARIO 
What price professional ethics ? There are some of the 
younger members of the profession who are beginning to 
wonder just where our profession is going. Many of the 
things we see from day to day are a cause for alarm. In the 
business world these actions caused the "better business 
bureau". 

There are several types of practices but the one we shall 
mention is the so called, "bait and switch technique". With 
the help and guidance of the Department of Education, 
school boards are being given a dangerous yardstick with 
which to measure buildings. The one to which we refer is 
the square foot price. This without a complete list of things 
included in the buildings is completely meaningless. Re
cently a small school board found itself in the position of 
trying to discover what the difference was between the 
building programs offered to them by a package deal firm , 
and two architectural firms. It appears that all of the appli
cants for the job dealt solely with the cost per square foot 
when setting out their qualifications. As far as this particu
lar board was concerned these figures were useless. They 
were given no definition as to the facilities to be provided, 
the annual maintenance costs or the expected life of the 
building. This we contend is like selling cloth at so much a 
yard or eggs by the dozen, but not architectural practice. 
The awful truth came out later when the building in ques
tion ran almost double the suggested cost per square foot. 
The members of this particular board now seriously ques
tion the veracity of architects. This is not good for the 
profession. 

Money is a useful commodity, especially when you hap
pen to be a bit short. The selling of a job to a client on the 
basis of a price which the client thinks is good, by an archi
tect who knows that that amount of money will not pro
duce the building which the client requires, is definitely 
dishonest. Even if it brings in the job, this is bad practice 
professionally or otherwise. Competition by others out
side the profession seems to be forcing some to adopt this 
approach. If this is the only answer which the architect
ural profession can give, possibly the best thing to do is 
to abandon all thoughts of keeping it a profession. The 
discount houses in the merchandising field have a better 
approach, at least they are honest as they don't claim to 
give any service. 

If the architect is only going to produce a poor second to 
the package deal in all ways, he, like the arabs, had better 
fold his tent and silently steal away. The profession can 
only survive by giving the best to every job. It is not a 
professional approach to limit the service to the amount 
of money the architect can make. The public will recog
nize this in time and they will disregard the architect even 
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more than they are tending to do at the present time. For 
the profession to grow in stature only the best will suffice. 

Maybe some architects feel that when the above day 
fully arrives they will no longer care, as they will have 
retired. The only suggestion we can make to them is for 
them to consider that the money they make will not b e 
historically recorded, but the heritage that they leave to 
the future will, and by that they will be judged. 

John C. Rankin, Hamilton 

LA SOCIETE DES ARCHITECTES DU DISTRICT DE QUEBEC 

La Societe des Architectes du District de Quebec, qui a 
commence ses activites 1954-55 par une conference de 
Max Ingrand le 14 septembre, a tenu sa premiere reunion 
au Cercle Universitaire jeudi le 14 octobre dernier. L'as
semblee fur presidee par R. Dupere qui nous presenta 
d 'abord un nouveau venu a Quebec, Jean-Marie Roy, di
plome de l'Ecole des Beaux-Arts, 1952. 

Apres une lecture des rapports des differents comites, 
une longue discussion s'engagea sur les "Normes de Con
struction" dont la publication par la S.C.H.L. a souleve 
plusieurs objections chez les architectes. Avant de prendre 
toute initiative, on decida cependant d'attendre quelque 
temps afin d'approfondir le sujet. 

R. Blatter nous annonc;:a ensuite que notre conferencier 
de novembre serait Lucien Mainguy, qui nous entretien
dra de la Pratique Professionnelle. E. Fiset seconde par H . 
Talbot proposa que nous ecrivions au Conservateur du 
Musee de la Province pour recommander que l'on alloue 
toutes les pieces du Musee aux oeuvres d'art de toute na
ture et que la partie zoologique, qui y tient une grande 
place, soit transportee dans un autre local. L. Mainguy 
proposa un concours de photographie d'architecture dont 
!'organisation a ete confiee au Comite d'Exposition. P. 
Beland proposa de decerner un prix aux meilleurs ouvriers 
de chaque specialite de la construction. Ceci fut remis 
pour etude. 

Noel Mainguy 

COMPETITION 
The magazine Church Property Administration announces 
a competition in five categories, looking to better Catholic 
institutional design. These winning designs, selected by a 
jury consisting of three architects and two churchmen, will 
be exhibited at the National Catholic Educational Associa
tion Convention in Atlantic City, Aprill2 to 15, 1955. 

Any architectural finn in the United States or Canada 
which has constructed and completed since January 1, 
1950, any of the following may enter : 

1. A church with a capacity of 250 or more. 
2. An elementary school with a capacity of not more 

than 400. 
3. A school convent serving the needs of not more than 

six nuns. 
4. An articulated playgroond for an elementary school 

with a capacity of not more than 400. 
5. Remodeling of a school building without increasing 

its cubical contents by more than 25 per cent. 
Further details and entry blanks may be had from 

Church Property Administration, 20 West Putnam Ave
nue, Greenwich, Connecticut. 
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MEMOIRE SOUMIS PAR L'ASSOCIATION DES ARCHITECTES DE LA PROVINCE DE QUEBEC 
A LA COMMISSION ROY ALE D'ENQUETE SUR LES PROBLEMES CONSTITUTIONNELS 

AVANT DE VOUS FAIRE L'EXPOSE des problemes que !'Association 
des Architectes croit devoir vous soumettre, et pour la solution 
desquels elle espere recevoir votre appui, permettez-nous de 
n§affirmer ici, notre foi profonde dans !'importance et la signifi
cation de !'architecture, et du role de l'architecte dans Ia vie 
nationale. 

II a ete maintes fois dit que parmi les plus hautes manifesta
tions du genie humain, !'architecture etait une des plus com
pletes expressions d 'une civilisation et d'une culture. 

Alors que !'application de la science et de la technique con
temporaine s'assujettit de plus en plus au materialisme, !'archi
tecture par contre cherche a les asservir a la fois pour satisfaire 
des besoins humains, exprimer des caracteristiques ethniques, 
et repondre a des aspirations artistiques. 

L'architecture est une activit€ humaine Otl Ia technique et 
!'art sont intimement lies; toute entrave a sa mission contribue
rait a enlever au pays une des expressions les plus manifestes 
et les plus frappantes de son genie et de ses traditions. 

A la lumiere de cet expose succinct qu'il ne nous semble pas 
necessaire de developper plus longuement, nous vous prions 
clone, monsieur le President, de bien vouloir prendre connais
sance de ce Memoire. 

L'Association des Architectes de la Province de Quebec est 
un groupement erige en corporation par Ia Legislature en 1890. 
Elle doit veiller a !'application de la Loi des Architectes et 
encourager le developpement de !'architecture dans le Quebec. 

Depuis sa fondation !'Association s'est interessee activement 
a la formation des aspirants a la profession qui ont, soit pour
suivi leurs etudes clans une ecole cl'architecture, soit fait leur 
clericature chez un patron reconnu par !'Association. 

L'Association fi ere de ses activites en conformite avec sa 
charte, e t conscien te de son role et de ses responsabilites, dans 
les domaines social, economique et culture!, contribue active
menta l'avancement des Sciences et des Arts, particulierement 
a ceux qui ont trait a l' architecture. 

Cependant, elle constate des lacunes dans le domaine de 
l'enseignement, et s'inquiete de certaines ingerences clans le 
domaine de Ia pratique professionnelle; lacunes qu'il n'est pas 
en son pouvoir de combler, et ingerences qu'elle ne peut que 
signaler aux Honorables 1embres de Ia Commission, ayant 
ete jusqu'ici impuissante a faire valoir ses clroits. ' 

Enfin, clesireuse cl'assumer au mieux son role sur le plan 
social, elle fera des recommanclations touchant des clomaines 
connexes. 

Ainsi, les considerations et suggestions emises clans le present 
Memoire seront groupees sous trois chefs principaux: 

I) L'Enseignement de l' architecture clans Ia Province 
de Quebec, 

II) La Loi des Architectes et la pratique profession
neUe, 

III) L'Urbanisme - Les monuments historiques - Les 
codes 1·elatifs aux batiments . 

L'ENSEIGNEMENT DE L'ARCHITECTURE 
DANS LA PROVINCE DE QUEBEC 

a} La Section d'Architecture a l'Ecole des Beaux-Arts 
de Montreal 

Il y a actuellement deux centres actifs et reconnus de l'en
seignement de !'architecture dans la Province: l'un est !'ecole 
cl'architecture de l'Universite McGill et l'auh·e est la section 
cl'architecture de !'Ecole des Beaux-Arts de Monh·eal. (L'Ecole 
des Beaux-Arts de Quebec a des prerogatives semblables a 
celle de Montreal pour ce qui a trait a l'enseignement de !'archi
tecture, mais cet enseignement ayant ete discontinue depuis 
1936, il n'en sera pas question clans ce rapport.) 

L'Ecole cl'architecture de McGill, tout comme les auh·es 
ecoles cl'architecture clu Canada, a un caractere universitaire. 
Cette formule, selon nous, favorise plus que tout autre, le main
tien d'un haut niveau d'enseignement. 

L'Ecole des Beaux-Arts de Monh·eal, par conh·e, est une 
ecole d'Etat, puisqu'elle releve clirectement clu Secretariat de 
Ia Province de Quebec. Comme les etudiants en architecture 
qui obtiennent le cliplome sont de par Ia charte qualifiees pour 
devenir membres de l' Association, il s'ensuit que celle-ci est 
clirectement interessee a l'enseignement qui y est dispense. 

Cet interet legitime que l' Association porte a l' etat de l' en
seignement de !'architecture a l'Ecole des Beaux-Arts justifiait 
clone pleinement ses demarches quand, s'inquietant des cle
ficiences qui lui etaient signalees, elle se penchait sur ce pro
bleme en 1951 et en signalait Ia gravite a !'honorable Secretaire 
de la Province. 

C'est a la suite de ces representations que !'honorable Mi
nish·e formait un comite d'architectes charges d 'etuclier la 
situation de l' enseignement de l' architecture a !'Ecole des 
Beaux-Arts, et de lui faire rapport. 

Les conclusions de ce rapport (que nous joignons en piece 
annexe) endossees par !'Association des Architectes de la Pro
vince de Quebec, peuvent se resumer com me suit: 

1 Autonomie de l'Ecole d'Architecture. 
2 Modification des conditions cl'aclmission et du pro

gramme cl'enseignement. 
3 Creation d'un conseil d'aviseurs. 
4 Etablissement, sans clelai, de locaux appropries 
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aux exigences de l' enseignement. 
5 Affiliation acaclemique a une Universite. 

L'Association croit que ces conclusions, dont seules quelques 
mesures cl'urgence ont ete jusqu'ici appliquees, sont toujours 
valicles et sollicite instamment l'appuit de la Commission pour 
mettre en oeuvre le programme de refonnes suggerees clans ce 
rapport. 

b) Situation financiere des Ecoles d'Architecture 
dan s la Province de Quebec 

Les deux ecoles ont contribue au cleveloppement culture! de 
Ia Province par leur enseignement et par les activites exterieures 
de leurs professeurs. L'Ecole de l'Universite McGill a mene a 
bien une savante compilation de Ia vieille architectvre clu 
Quebec, et recemment elle a granclement aide la cause de l'ur
banisme en integrant cette science clans son programme cl'en
seignement, en inaugurant des cours cl'ete et en publiant de 
nombreux memoires sur le sujet. Les deux ecoles ont coopere 
a des recherches et des etudes visant ,\ etenclre Ia portee de 
l'enseignement de !'architecture; a cette fin elles ont obtenu 
l'appui et le concours cl'autorites internationales en Ia matiere 
et l'aicle clu Centre d'Apprentissage des Metiers clu Batiment. 

Si le gouvernement de Ia Province de Quebec a encourage 
ces activites et cl'autres semblables, !'aide financiere pour mener 
ces projets a bonne fin a e te jusqu'ici apportee par des agences 
clu gouvernement federal ou des entreprises privees. 

II va sans dire que les ressources b·op limitees clont clisposent 
les ecoles, et qui deja ne leur permettent pas cl'assurer de fac;on 
satisfaisante les conditions materielles requises pour dispenser 
convenablement l'enseignement, circonscrivent impitoyable
ment leur action exterieure et leur rayonnement. 

Nons croyons, Monsieur le President, que cette situation est 
en dernier ressort, prejucliciable aux meilleurs interets de la 
Province. 

c) Bourses d'etudes 
Nous appuyons particulierement la suggestion de creer des 

bourses d'etucles aux etudiants en architecture, tel qu'il est 
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mentionne dans le Rapport du Comite de Recherches pour l'en
seignement de 1' Architecture a !'Ecole des Beaux-Arts de 
Montreal, mais nous desirons, de plus, souligner que ceux qui 
sont charges de 1' enseignement devraient pouvoir beneficier 
d'avantages analogues, afin de s'initier aux methodes pre
conisees dans d'autres centres d'enseignement, y rencontrer 
d'autres professeurs et d'une fagon generale, prendre contact 
avec les ceuvres dont Ia connaissance est essentielle a Ia plus 
haute qualite de l'enseignement. 

Actuellement seules des bourses offertes par le gouverne-

ment federal et certaines institutions privees sont accessibles 
aux etudiants en architecture. Nous ne connaissons pas !'exi
stence de bourses provinciales et cet etat de chose nous semble 
anormal, particulierement dans un domaine ot! Ia Province as
sume toutes responsabilites. 

Aussi, appuyons nous fortement les recommandations con
tenues dansles memoires soumis a votre Commission par l'Uni
versite Laval et l'Universite de Montreal, relatives aux bourses, 
recommandations qui nous semblent egalement valables dans 
le domaine de l'enseignement de !'architecture. 

LA LOI DES ARCHITECTES 
ET LA PRATIQUE PROFESSIONNELLE 

a) Prerogatives et devoirs de Ia profession 
L' architecte a des responsabilites legales clairement clefinies 

clans le Code Civil, et Ia profession est regie par des lois cl'in
teret public, reconnues comme telles a plusieurs reprises par Ia 
jurisprudence. Ces lois astreignent les architectes a des obliga
tions et des devoirs, et leur conferent en meme temps certains 
privileges. Le respect de ces obligations et de ces devoirs as
sure Ia preservation des prerogatives qui y sont attachees, et 
contribue a Ia meilleure protection de !'interet public. 

II nous fait plaisir de rappeler ici que les architectes indi
viduellement, aussi bien que Ia Corporation, ont assume au 
mieux leurs responsabilites; ce qui leur a permis ainsi d'etablir 
clairement et de justifier leurs prerogatives. Celles-ci cepen
clant, ont ete parfois contestees par d' autres groupements, mais 
toujours, Ia loi des architectes a ete maintenue integralement. 

Comme votre Commission, par son mandat, s' occupe des 
questions generales du bien-etre des institutions dans Ia Pro
vince, il est humblement soumis que Ia protection integrale des 
prerogatives et des devoirs de Ia profession, tels qu'etablis par 
Ia Charte, le Code cl'Ethique, et Ia politique administrative de 
!'Association des Architectes, assurera comme il se doit Ia sau
vegarde des interets publics pour ce qui a trait a Ia consh·uction 
d'edifices et de batiments de toute nature, a Ia preservation 
d'une architecture distinctive dansla Province, et au respect de 
nos traditions aussi bien qu'a !'application eclairee des techni
ques modernes. 

b) Empietements sur les prerogatives de Ia profession 
Des empietements ont ete faits a diverses reprises sur les 

droits de l'architecte . L'Association, toujours soucieuse de !'ap
plication de Ia loi des architectes et desireuse de proteger ses 
interets, a mis par son intervention un terme a de telles in
gerences, en soumettant ses revendications aux tribunaux com
petents qui ont toujours pleinement reconnu ses droits et con
firm e le caractere d'interet public de Ia loi. 

Cependant, il est une forme cl' empietement que 1' Association 
s'est trouvee jusqu'ici impuissante a reprimer, et nous crayons 
que cette forme est plus grave et qu' elle peut a voir des con
sequences beaucoup plus nefastes que des tentatives indi
viduelles ou isolees qui ont toujours echoue jusqu'ici. II s'agit 
de !'ingerence de certains services gouvernementaux qui agis
sent en contradiction manifeste avec les lois etablies, dont ils 
clevraient au contraire se faire les defenseurs. 

L'importance et le nombre des travaux confies a des archi
tectes par 1' etat augmentent continuellement. II est done de
sirable de confirmer les rapports entre 1' etat et Ia profession afin 
de continuer !'application des principes qui sont a Ia base meme 
de Ia pratique professionnelle de l'architecte et que le gou
vernement de Ia Province de Quebec a toujours pleinement 
reconnue et protegee. 

11 est dit dans le preambule de votre mandat "Qu'une telle 
centralisation ne peut conduire qu'au regime bureaucratique" 
et plus loin que "seule une administration decentralisee peut 
reponclre aux besoins de chaque region et assurer le developpe
ment harmonieux de !'ensemble". Nous nous permettons de 
souligner les mots "chaque region". 

Quoique ces textes se rapportent a !'administration feclerale 
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du pays et que, d 'un autre cote, nous ne meconnaissions pas les 
malentendus possibles crees par des citations hors de leurs 
contextes, il n'en demeure pas mains que nous crayons donner 
une juste interpretation a !'esprit de votre mandat, tel qu'etabli 
par le legislateur, en signalant, en outre des exemples justifiant 
de telles apprehensions dans des services du gouvernement 
federal, des cas analogues de centralisation clans des services 
clu gouvernement provincial meme. 

Plusieurs ministeres du gouvernement federal dessinent des 
plans, preparent des clevis et construisent des batiments d'un 
bout a !'autre du pays, imposant ainsi des formes convention
nelles et standardisees qui ne tiennent pas compte des caracte
ristiques ou des moyens techniques des diverses regions, et qui 
ne concourent certainement pas a l'avancement de !'art archi
tectural au pays. 

Lorsque les ministeres federaux ont recours aux services 
d 'architectes clans Ia pratique privee, ils ne tiennent pas tou
jours compte des codes d'ethique provinciaux et du tarif mi
nimum legal, clans les conditions d 'engagement qu'ils determi
nent eux-memes, ce qui , dansle cas d 'individus entrainerait des 
sanctions contre les deux parties. Mais il est un cas cl' empiete
ment plus flagrant qui cause aux membres de notre Association 
des prejudices plus serieux et concourt de plus, a detruire Ia 
physionomie de Ia Province, clont le Premier Ministre et le 
Chef de !'Opposition se sont encore faits les clefenseurs recem
ment en Chambre. II s'agit des plans types d'ecoles dont cer
tains comportent !mit classes avec salles de recreation et loge
ments pour les instituteurs. Ces plans sont prepares et dis
tribues gratuitement aux Commissions Scolaires, sans egard au 
caractere de Ia region, aux conditions locales, a !'orientation, et 
aux autres facteurs clont tiendrait autrement compte tout mem
bre de notre profession. Ceci est contraire a Ia loi, (Chapitre 
272 des Statuts Revises de Quebec 1941, article 12 et autres). 

De plus, il a ete constate a plusieurs reprises que ces plans ne 
respectent meme pas les exigences des codes provinciaux, 
notamment pour ce qui a trait a !'hygiene ou a Ia protection 
contre l'incendie. 

Ces plans sont clistribues sous le pretexte illusoire qu'ils con
tribuent a faire realiser des economies aux Commissions Sco
laires . Sans essayer de determiner ce qu'une telle politique peut 
comporter d 'obligations aclclitionnelles au contribuable par Ia 
creation et le maintien d'un service central inutile, nous sou
mettons qu'il y a d'auh·es moyens d 'etablir les economies de
sirees, et de faire beneficier les Commissions Scolaires et Ia 
population en general, des connaissances et de 1' experience 
des membres de notre profession . 

Nous crayons que de telles agences gouvernementales, 
qu'elles soient federales ou provinciales, ne devraient pas se 
substituer ainsi a des praticiens dont l'utilite des services est 
reconnue et par !'usage et par Ia loi. Nous crayons que leur 
role devrait se horner a etablir les programmes, fixer les estima
tions budgetaires et en assurer le respect, pourvoir au maintien 
des batiments de l'etat, et, en collaboration avec !'Association 
des Architectes de Ia Province de Quebec, preparer des normes 
de construction . 

Cette question, Monsieur le President, est d'ordre plus eleve 
qu'une simple et legitime revendication. Le fondement meme 
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et Ia raison d 'etre de nos institutions sont ici ·mis en cause. Ces 
ingerences systematiques conduisent a Ia negation du role de 
ces institutions qui sont partie integrante de notre regime 
democratique. 

c) Responsabilite quinquennale et impots 
L'Association desire attirer voh·e attention sur l'anomalie 

existant entre la responsabilite quinquennale de l'architecte 
d 'une part, telle qu'etablie par le Code Civil de Ia Province de 
Quebec, et d'autre part !'obligation imposee par le gouverne
ment federal de payer l'impot sur les sommes perc:;ues durant 

Ia meme annee fiscale. II nous semble illogique que le rapport 
entre les revenus de l'architecte et ses responsabilites ne soit 
pas constant. Ces responsabilites, en effet, s' appuient sur des 
revenus taxes selon un systeme de progression qui ne tient 
aucun compte de reclamations legales pouvant survenir durant 
les cinq annees suivantes. 

Comme les revenus de l'architecte peuvent etre tres variables 
d'une annee a !'autre, il est d 'interet public que sa capacite 
d'honorer ses obligations en rapport avec sa responsabilite 
legale soit maintenue. 

L'URBANISME 
LES MONUMENTS HISTORIQUES 

LES CODES RELATIFS AUX BATIMENTS 

a) Urbani sme et Habitations 
Malgre !'existence de certaines lois provinciales, notamment 

Ia loi des cites et des villes, permettant a nos municipalites 
!'application de certaines mesures d 'urbanisme, il n'en demeure 
pas moins que Ia Province n'a pas de legislation appropriee en 
vue d'orienter et de controler le developpement de ses cites, 
villes et villages. 

Une telle legislation nous semble non seulement utile, mais 
essentielle, et nous appuyons les representations qui vous ont 
ete faites a cet effet par d 'autres groupements, notamment 
!'Association Canadienne d'Urbanisme et Ia Chambre de Com
merce de Quebec. 

Nous crayons egalement qu'un organisme provincial est 
necessaire pour !'application de cette legislation, qu'il se situe 
ou non dans les cadres d'un departement existant. 

Cependant, Ia question revet une telle ampleur et une telle 
importance, pouvant meme susciter des ajustements sur les 
plans administratif et Iegislatif, que nous crayons qu'un comite 
d' enquete devrait etre mis sur pied afin d' etudier le probleme 
et en faire rapport au gouvernement. 

Nous sommes egalement d'avis que les problemes ayant 
trait a !'habitation devraient etre etudies de pair avec les pro
blemes d'urbanisme et que, meme avant que Ia Province soit 
dotee de l'equipement necessaire pour promouvoir et controler 
efficacement le developpement de nos villes et municipalites, 
elle devrait tenir davantage compte de !'entourage urbain 
lorsqu'elle promulgue des lois visant a encourager Ia construc
tion d'habitations. L' Association, de plus, suggere que Ia Pro
vince etudie des normes de constructions dont la sh·icte obser
vance conditionnera !'obtention des avantages qu'elle met ;\ Ia 
disposition des constructeurs eventuels. 

b) Monuments Historiques 
L'Association a deplore a maintes reprises Ia disparition de 

noh·e patrimoine architectural historique, soit par transforma
tion regrettable, soit par demolition pure et simple. 

Cependant, elle ne croit pas que les proprietaires doivent 
etre tenus responsables de cette situation car il serait injuste 
qu'ils soient seuls appeles a supporter le fardeau de responsabi
lites qui sont d 'un ordre national. Elle croit egalement qu'il n'est 
pas du ressort des municipalites d 'assumer seules des charges 

parfois onereuses, visant a Ia preservation des batiments avant 
un caractere historique et artistique. Ainsi que d 'autres groupe
ments desinteresses, elle s'est efforcee a plusieurs repTises d 'in
tervenir, afin d'assurer Ia protection de batiments historiques 
menaces, mais son intervention, a !'exception du cas du Cha
teau Ramezay a Montreal, n'a ete que platonique et n'a pas 
enh·aine de mesures concretes, par le fait meme que !'Associa
tion n' a pas autorite en Ia matiere et qu' elle ne pom·rait a voir 
de credits affectes a cette fin. Ces responsabilites et ces devoirs 
sont du domaine provincial. 

II existe deja dans les cadres du gouvernement, une Com
mission des Monuments Historiques. Malheureusement, ses 
pouvoirs ne sont pas assez etendus et son budget est nettement 
insuffisant pour assurer meme partiellement la protection effi
cace de nos batiments et sites historiques dans Ia Province. 

Nous crayons, Monsieur le President, que Ia Commission des 
Monuments Historiques devrait avoir des pouvoirs plus eten
dus, notamment celui de classer les monuments historiques sans 
le consentement du proprietaire, et un budget au moins decuple 
pour faire face aux obligations additionnelles qu' elle devrait 
assumer. 

II est egalement recommande que Ia participation des archi
tectes aux activites de cette Commission soit accrue. 

De telles mesures, Monsieur le President, nous permettraient 
de sauvegarder les derniers vestiges de notre vieille architecture 
canadienne, dont on deplore si frequemment, et a si bon 
escient, Ia disparition graduelle . . 

c) Codes Provinciaux 
II a ete constate que certains articles des codes provinciaux 

qui ont h·ait a un aspect quelconque de Ia construction, sont ou 
desuets ou incomplets. Les autorites provinciales pourraient 
faire appel aux hommes de l'art pour etudier conjointement Ia 
revision de ces articles, et nous crayons meme devoir suggerer 
qu'une telle politique soit generalisee. En d'auh·es termes, ne 
serait-il pas d'interet general que le gouvernement ait plus 
fn~quemment recours aux institutions ou organisations profes
sionnelles auxquelles il donne une charte ou reconnait l'utilite 
par des lois et des reglements appropries, pour !'elaboration de 
mesures dont !'essence et Ia nature meme relevent de leur 
manclat. 

RENSEIGNEMENTS ADDITIONNELS 

A) L' Association des Architectes obtint sa charte en 1890. 
B) C'est en vertu de Ia loi: 54, Victoria, Chap. 59, qu'elle a 

ete incorporee. 
C) L'Association se compose actuellement de 490 membres, et 

groupe tous les architectes de Ia Province de Quebec. 
D) L'objet de !'Association est clefini clans Ia charte a Ia section 

II, article 3, qui se lit comme suit : 
"Faire et adopter des reglements suivant les dispositions de 
Ia presente loi, pour Ia gouverne et !'administration de !'As
sociation, !'admission a !'etude et a la pratique de Ia pro
fession d'architecte, et pour sauvegarder Ia dignite et l'hon-
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neur de Ia elite profession, avec le droit de modifier ou 
amender ces reglements lorsqu'elle le juge a propos. S.R. 
(1909), 5238." 
Le reglement adopte par !'Association definissant l'objectif 
qu'elle veut atteinclre se trouve a !'article 1, des reglements, 
et se lit comme suit : 
"L'Association a pour but (a) de developper et de maintenir 
chez les architectes les principes eleves qui doivent regir 
leur profession; (b) de faciliter I' acquisition de connais
sances professionnelles, et leur echange entre ses membres; 
(c) cl'ajouter aux avantages professionnels, economiques et 
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sociaux dont jouissent ses membres; (d) de rehausser le role 
esthetique, scientifique et pratique de la profession d'archi
tecte vis-a-vis du public; (e) de collaborer avec les univer
sites, les autres corps enseignants, et les societes techniques, 
a l'avancement des connaissances et des recherches scienti
fiques et artistiques, particulierement celles touchant 
l' architecture". 

SUMMARY OF THE PRECEDING BRIEF 
AFTER UNDERLINING IN A SHORT PREAMBLE the importance and 
the general significance of architecture and recalling what is 
the role of the architect in national life, the Brief states the 
rights as well as the powers and duties attached to the pro
fession in Quebec. 

The principal considerations and recommendations sub
mitted to the Royal Commission are grouped into three cate
gories. The first concerns instruction in architecture in the 
Province of Quebec. Under this heading particular attention 
is drawn to the department of architecture of the Ecole des 
Beaux-Arts of Montreal. In this respect it is recommended that 
the government should consider the report upon the "Beaux
Arts" school of architecture prepared by a group of architects 
named by the Secretary of the Province in 1951, and whose 
conclusions were endorsed by the Association of Architects. 
The Brief recalls that this report included the following recom
mendations : the autonomy of the department of architecture; 
a modification of the conditions of admission and of the pro
gramme of instruction; the creation of a council of advisers; 
the establishment without delay of appropriate quarters for in
struction; finally, academic affiliation with a university. Under 
this heading attention is also drawn to the need for general 
financial aid for all architectural education in Quebec in the 
form of scholarships and bursaries for students and members 
of the teaching staff alike. 

The second topic concerns the Architects' Act and certatin 
matters of professional practice in which it is stated that the 
legal responsibilities, rights and privileges of the Association 
have been upheld continuously and that the Association through 
its code of ethics and administrative policy assures the safe
guarding of public welfare. However, some trespassing upon 
the prerogatives of the profession are mentioned. The Associa
tion protests the activities of certain agencies or services of both 
the federal and provincial governments with respect to the 
practice of architecture and the honoring of the code of pro
fessional ethics. On this subject it is said in conclusion: "We 
believe that these governmental agencies whether provincial 
or federal cannot be a substitute for the professional man, the 
value of whose services has long been recognized by custom 
and by law. We believe that their role should be concerned 
with the outlining of programmes, the fixing of budgetary 
estimates and the supervision of expenditures, the provisions 
of proper care for the buildings of the state, and with collabora
tion of the association of architects, the preparation of stan
dards of construction. This quest~on is of a higher order than 
one of simple rights and vindication. The basis and reason for 
being of our institutions are here on trial. These systematic in
roads lead to the negation of the role of these institutions which 
are integral parts of our way of life." The Brief also calls at
tention to the anomaly of the five year period of responsibility 
established by the civil code of Quebec and the obligation im
posed by the federal government to pay tax upon money re
ceived in the same fiscal year, as though the services for which 
such money is received, were completed. 

Finally, the Brief includes some references to housing and 
town planning, historical monuments and general laws relative 
to building. With respect to the first mentioned the Association 
recommends the creation of a committee of enquiry for the 
purpose of studying the problems created by the development 
of our towns and to report to the government concerning neces
sary legislative and administrative measures. Concerning his
torical monuments the Association deplores the disappearance 
of our architectural and historic heritage and suggests that both 
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the powers and the annual grants to the Historical Monuments 
Commission be increased. It is also recommended that archi
tects be invited to participate in the activities of the commis
sion. With respect to provincial codes that pertain to buildings, 
it is suggested that they should be brought up to date with the 
collaboration of the Association. On this question the brief 
suggests that the government should always consult with the 
organizations or institutions to which it has given charters upon 
matters which fall within their competence. 

John Bland 

CONTRIBUTORS TO THIS ISSUE 
James Govan received his architectural education at the 
Glasgow School of Art with a period of apprenticeship and 
service in Scotland between 1897 and 1907. In Canada he 
was associated with Mr John M. Lyle until1912. Between 
1912 and 1925, he was architect for Provincial Secretary's 
Department, Ontario Government, in charge of archi
tectural developments at Whitby Mental Hospital and 
other public institutions. He collaborated with Professor 
Arkley on research studies at the University of Toronto, 
1913 to 1917, with further research between 1925 and 
1928. In 1930, he started the firm of Govan & Ferguson, 
which, in 1947, was enlarged to Govan, Ferguson, Lindsay, 
Kaminker, Langley and Keenleyside. The work of the firm 
includes over fifty hospitals in all Canadian provinces ex
cept British Columbia. 

Robert F. Legget is a Civil Engineer, holding his Master's 
degree from the University of Liverpool. After four years 
practical experience in Scotland and London, he came to 
Canada in 1929 and was engaged in heavy construction 
work until1936 when he joined the staff of Queen's Uni
versity. He went on to the University of Toronto in 1938, 
remaining there as a teacher and consultant on soil and 
foundation problems until 1947. He was then invited to 
come to Ottawa to start the new Division of Building Re
search of the National Research Council of which he has 
been Director since that time. He is the author of many 
technical papers and of two books. He was elected an Hon
orary Fellow of the Royal Architectural Institute of Canada 
in 1953. 

Thomas D. Northwood received his Bachelor's degree in 
Engineering Physics from the University of Toronto in 
1938. Following graduation he spent two years at North
ern Electric Company Limited in Montreal, and since then 
has been with the National Research Council, except for 
an interval of two years during which he received his 
Ph.D. in Geophysics at Toronto. At one time or another 
he has covered the gamut of problems that could broadly 
be classed as acoustics, from wartime work in underwater 
sound to recent theoretical studies in seismology. He is 
now concerned mainly with acoustics and vibrations re
lated to buildings at the Division of Building Research, 
National Research Council. 

Peter John Sereda was born in West Bend, Saskatche
wan, and received his engineering training at the Univer
sity of Alberta graduating in Chemical Engineering in 
1943, proceeding to receive his Master's degree in 1944. 
For four years, 1944-48, he was engaged on research 
at the Atomic Energy Project of Canada, Chalk River, 
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Ontario. Subsequently, h e h as b een engaged in research 
w ith the D ivision of Building Research of the N ational 
Research Council. H e is the author of several scientific 
p ap ers, and is a m em b er of the Association of Professional 
Engineers of Ontario. 
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VIEWPOINT 
The Editorial Board has d ecided to conduct an experiment 
which, if successful, will b e continued as a feature in the 
Journal . There are many topics of interest to architects on 
which there are differences of opinion. It is the intention 
of the Board to state these topics from month to month, 
and publish the views of six selected p ersons who are 
likely to b e interested. The first topic is concerned with 
schools and will b e published in D ecember. 

FUTURE ISSUES 
D ecember 
January, 1955 
F ebruary 
March 

April 
May 
June 
July 

BOOK REVIEW 

OAA Building 
Japanese Architecture 
Architects' Own Houses 
Students' Issue - University of British 
Columbia 
Maritimes 
Office Buildings 
~ommercial Buildings 
Saskatchewan 

A GUIDE TO HOSPITAL BU ILDING I N O N TARIO prepared by the 
committee on designing, constructing and equipping of public 
hospitals in Ontario under the authority of the Minister of 
Health for Ontario. Published by University of Toronto Press. 
Price $10.00. 
This Guide has been produced to form a basis for more uniform 
hospital construction by publishing one book which collects 
between its covers "information which represents current 
trends and general conclusions as to departmental needs, con
struction and mechanical services". 

Unprecedented hospital expansion and the need for an in
crease in hospital facilities which attempted to keep pace with 
population growth prompted the Provincial Government to 
request a report on designing, constructing and equipping of 
public hospitals in Ontario. A committee of fifteen, with Pro
fessor E. R. Arthur of the School of Architecture, University 
of Toronto, as chairman, presented a report to the Hon. Mac
kinnon Phillips, Minister of Health for Ontario, and , on his 
recommendation, an executive committee of five was appointed 
to prepare this 307 page book. This committee worked for a 
period of over two years collecting the necessary data, and 
selecting the significant information. 

They deserve the highest praise for the scope of the book. 
It might have been argued during the original planning of the 
Guide that for this first publication it would be wise to focus 
upon certain aspects of the broad subject. With the finished 
work at hand, however, it becomes most apparent that here 
was the core of the problem - that it was of essential impor
tance to treat in some detail all the known factors rather than 
to concentrate on a few. This has been the fault in the past 
an abundance of scattered information on some subjects and 
little or no information on others. The chapters on Procedure 
for Organizing and Planning, Responsibilities for Official 
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Groups and Persons, Landscaping, and Maintenance, are par
ticularly noteworthy in this regard . 

The committee has given full recognition to the importance 
of p resentation. The high quality of the design of the cover 
and the page, the beauty and legibility of type will be apparent 
even to those most ignorant of the art of typography. 

The introduction mentions that the speed of advancing 
science may result in early obsolescence. One cannot resist the 
thought that continued usefulness of the Guide lies in its pre
acceptance by lower levels of government who are actively 
responsible for approval of plans for purposes of grants. In 
general terms, however, the object has been attained , and a 
comprehensive reference has been produced to fulfil a long 
standing need . 

Reverting to the more technical aspects of the book, it is 
difficult to support the thesis on reduction of hospital costs 
which appears somewhat oddly in the Introduction under the 
heading "Ward Ceiling Heights". There is a strong implication 
that : · 

(a) Ward ceiling heights are the dictating factor in floor to 
floor heights of a whole floor. 

(b) That reduction in ceiling height for wards can substanti
ally offset increases in cost. 

Experience teaches that minimum ceiling heights of rooms 
other than wards set the floor to floor dimensions and that plan 
dimensions are a much greater influence on substantial costs 
than heights. 

Like the book itself, the plans of most of the various depart
ments are generally well conceived. One questions the decision 
to exclude plans for an operating suite, kitchen and laundry 
and to include such items as radioactive isotopes, and the 
definition of an intern. There are instances where the wisdom 
of the planning is somewhat doubtful - these include the re
stricted space for operation of autoclaves in central supply and 
sub-sterilizing rooms where traffic to adjacent rooms is im
peded. We question the location of beds (against the window 
wall) in the post-operative recovery room. 

Chapters of the book which deal with the various depart
ments are focused on the 200-bed hospital, and follow the 
same general pattern-general considerations, components and 
features of special significance. All sections and paragraphs 
are numbered in specification style, which affords extremely 
easy reference and cross reference, and there is an excellent 
table of areas in each section. 

There appears no doubt that this book will become a valu
able addition to the libraries of all concerned in hospital build
ing. With this initial impetus one hopes that the road to 
improved hospital treatment, through more efficient planning 
and construction, will be widened. But like most road widen
ing, however apparent the need, it takes a long time in the 
doing. 

Norman H. McMurrich 

The general committee which presented a report to the Minister 
on designing, constructing and equipping of public hospitals 
in Ontario consisted of the following -

E. R. Arthur, Chairman; H. H . Angus, Mechanical Engineer; 
W. S. Caldwell, Physician; D. E. Gatto, Architect; E. L. Dod
ington, Electrical Engineer; W . E. Fleury, Architect; ]. Govan, 
Architect; ]. Hornal, Hospital Administrator; ]. B. Langley, 
Architect; ]. Layng, Architect; L.]. McGowan, General Con
tmcto1·; A . B. Meikleiohn, Auditor; C. F. M01Tison, Structural 
Engineer; ]. B. Parkin, Architect; L. E. Sham , Architect. 

On March 14, 1951, on the mcomrnendation of the Han. 
Mackinnon Phillips, an executive committee was appointed to 
prepam the Guide. During the preparation of the Guide, the 
general committee was kept informed on all matters, and b1·iefs 
were mad and amended by them. The Executive Committee 
consisted of D1· Harvey Agnew, Professor ETic A1'thur, Col. D . 
E. Gatto, Dr K. E. Hollis and Mr ]. B. Parkin. 

Editor 
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Facts about Glass by Pilkington 
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THERMO PANE 
. 

*ff'/lermopatu STANDARD SIZES 

Where these are specified cost is lower 
and delivery faster 

To assist the architect, a list of standard sizes of Thermopane and Thermopane Window Wall is given 

below. To specify any of these sizes means a saving in cost and delivery time. 

' Trade Mark RegiStered . Made in Canada by PilkingtOn 

p L K N G T 0 N G L A S S 

THERMOPANE 
STANDARD SIZES 

%" Plate with W' Air-Space 

24 X 48 94 X 53 84 X 60 
36 x48 51V2x53 % 96 x60 
48 x48 72V2x58 53 x66 
54 X 48 80V2 X 58 53 % x66 
60 X 48 96V2 X 58 60 X 66 
72 V2 X 50 24 X 60 36 X 72 
80V2x50 36 x60 48 x72 
96V2 X 50 54 X 60 54 X 72 
5 1 V2 X 53 60 X 60 84 X 72 
82 X 53 72 X 60 48 X 84 

84 x96 

STANDARD SIZES FOR 

THERMOPANE 
WINDOW WALL 
CONSTRUCTION 

24 oz. Sheet Glass 

45V2 X 25Y2 
42V2 X 22V2 
36 X 24 
34H X 22H 
26 x 18Ys 
39 \.11 X 26 
24 X 20 
20 X 16 

L M 

20 X 32 
20 X 34 
30 X 22 
23 X 22 
36 X 16 
22Y2 X 14% 
33 X 21 

T E D 
HEAD OFFICE : 165 BLOOR ST . EAST , TORONTO 
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