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Addition to Headquarters Building
Central Command, Oakville, Ontario

Architect, R. A. Fisher

there can be no standardization in construction. The pol-
icy is rather to avoid those forms of construction which, for
a number of reasons, based on considerable experience,
are not acceptable for Army use. The pursuance of this
policy does allow the deugnerb to take advantage of some
of the latest developments in structural and design tech-
niques. The critical prudence of the architect, engineer
and the Army authorities dictates that the more extreme
and purely sensational solutions be avoided.

The integration of architectural design for army build-
ings poses a problem. In most of the dev (‘lopments there is
a diversity of building forms related closely only in those
])mldlng\- which have complementary functions and close
physical spacing. This avoids the monotony that is inher-
ent in standardization of form, and the use of several de-
sign systems and finishes adds an interest and sparkle that
is not normally found in developments of this nature.

The use of colour by the planners and architects is
adopted to blend the old structures with the new and to
integrate the new buildings of diverse forms. In most cases,
this technique has been found to produce good results.
The control of colour generally and the selection of mater-
ials for colour and texture for all army projects is vested
in the design division at Army Headquarters.

The task of establishing the building programme for a

complete camp, and the space requirements for indivdual
buildings and functions is of considerable magnitude.
Space requirements and floor patterns must be carefully
studied with that counterpart of the client, the user branch
or service, constantly taking a vital interest in the develop-
ment. Approval in principle for the design requirements
is obtained and the detailed development of the design is
normally entrusted to a consulting architect or engineer
who continues to work in close co-operation with, and
under the direction of, the Army architectural and engin-
eering staff. The development of the plans then follows the
usual pattern of intensive study to produce a design that
is functional, aesthetically dcceptahle and economically
feasible. Detailed briefing of the consultants is carried out
by the Army’s design staff in accordance with an estab-
lished procedure that is intended to avoid hazy instruc-
tions, and to leave as little as possible to chance. By a series
of progress submissions of the drawings and spe(:lﬁcatlom
the designs are brought up to the finished state.

The consultants are allowed to exercise their initiative
within the framework of the requirements. The prelimin-
ary studies prepared by the Army design staff are intended
to assist the consultant toward a design solution which is
satisfactory to all concerned.

It should be noted that the provision of clear working
drawings and specifications is especially necessary in army
work as the construction of the buildings and services is

Administration Building

Archirect, H. Ross Wiggs




seldom supervised by the designer as in normal civilian
practice. Army construction is generally supervised by
Defence Construction (1951) Limited, which organization
has built up a wide knowledge of service buildings and
the construction techniques employed.

The more advanced structural systems and techniques
can be used in general only on those buildings which are
designed for a particular site. In a standard building no
stmctural system is used that might be unsuitable for cer-
tain climatic zones. If such were adopted, the performance
of the structure could be impaired, and it might create
unnecessary delays or difficulties during the construction
period. The adoption of any particular system is also con-
sidered in relation to the competence of the available con-
tractors and labour in the area, and also to the necessity
for thorough and regular supervision.

The choice of materials for buildings and utilities is
given careful consideration and only those which offer the
highest resistance to wear are selected. A low maintenance
factor is of prime importance, and the use of any mecha-
nical device or moving part of a building component is
carefully assessed to keep maintenance and replacement
costs at a minimum. It has been found that a slightly
higher initial expenditure in the right place will result in
much lower maintenance costs than would normally be
expected.

The use of plaster, stucco and multi-coat oil based paint
finishes in new buildings is now reduced to a minimum.
Finishes which require specialist applicators are avoided
as much as possible in standard buildings.

The selection of building materials is complicated by

the policy of the Department which allows for the substi-
tution of alternative or equivalent materials to those speci-
fied. The onus is on the contractor or supplier to prove that
the alternative material submitted conforms with the speci-
fications or is acceptable in lieu of the product specified.
In this case, a careful assessment of the suitability of the
so-called equivalent product must be made with regard
to performance, aesthetic qualities, and cost. This entails
a great deal of work and there are many pitfalls in the
acceptance of substitutes for equipment and materials for

Sault Ste. Marie Armoury, Ontario

Designed by Design Division, Directorate of Works,
DND (Army)
Consulting Architects, Marani & Morris

Swimming Pool

Architects, Gordon §. Adamson & Associates
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those well-established items specified.

A few of the typical building designs used in the various
army stations are shown in p]an and [n'rspm':ti\'f- on the
accompanying plates.

The development of the army stations and the addition
of new buildings over the past few years has been a major
effort and its value is difficult to assess in the midst of the
construction program. As the greater part of the modern
work has been under construction only during the past
two or three vears, the sites are unfinished as a whole and
cannot be viewed as finished schemes for another two
vears. It is hoped that by that time the grounds improve-
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ment schemes will be complete to provide a proper setting
for the buildings.

In spite of the restricting factors and the extent, com-
plexity and urgency of the construction program, many of
the stations now contain a remarkable development of
well designed, soundly constructed buildings. They are
the result of searching criticism, reflection and ev aluation
of the Army’s needs. ( ()mplete dedication to the principles
of utility and function has not been pursued. and thus a
certain formalism still exists in the treatment of the sites
and buildings especially at those establishments associated
with the early history and traditions of the Canadian Army.
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Architects, Burgess & McLean

Officers’ Mess for 50

Architects, Fisher and Tedman

Junior Ranks Club

Architects, Fisher and Tedman
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Class 100 Tank Bridge
Sarcee, Alberta

Engineer, Haddin Davis & Brown Limited

Cobourg, Ontario

A WAL VIR O
CEATRAL ORDAANCE DEPOT
. COBOUNG SaTaAm@
o TEST S RSNOALIM anie COBANKER cenvrme msesss = General view of Central Ordnance Depot

Quartermaster
and Technical Stores

.+ Architects, Moody and Moore

Training Building
Canadian Army Staff College
—— — Kingston, Ontario

Architects, Fisher and Tedman
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THE RCAF CONSTRUCTION PROGRAM

Tue RCAF nas crowN from a pre-war force of 4,000 to
a post-war strength of approximately 50,000 officers and
men. The development of aircraft and the complexity of
servicing and maintaining them has grown in equal mea-
sure. To match this growth, it has been necessary to plan
and build new airfields, buildings and attendant services.
Since 1948 when this major development was initiated,
$540,000,000 have been invested in buildings and airfields
for the RCAF.

The post-war program can be broken down broadly into
three partially overlapping but distinct phases; immediate
and urgent accommodation for a rapidly expanding force,
an initial program of new construction, and a long range
development program to meet future needs.

The first phase saw the rehabilitation and renovation of
war time buildings for use as interim accommodation.
During the war years $80,000,000 worth of frame buildings
with a life expectancy of from 5 to 10 years, had been built.
Examination of these buildings showed that the only
portion which had deteriorated to any extent was the sub-
structure which, on most of the buildings, had consisted of
wood beams over concrete pads. By providing a perma-
nent substructure, the life of such a building can be in-
creased by an estimated 20 years. On sites marked for a
permanent place in RCAF development, many such build-
ings were renovated and are providing a suitable standard
of accommodation.

The development of new building designs presented a
different problem. Prior to the second world war, only five
RCAF stations existed which could be considered perma-
nent. The task since then has been to provide a complete
defence system, radar warning chains and training facil-
ities. Because many Stations have similar requirements, it
has been feasible and economical to use standard designs
for the more common buildings. Among this group are the
standard barrack blocks, messes, hangars, and administra-
tion buildings. Many special designs were required how-
ever and command headquarters buildings, technical
training schools and the Canadian Joint Staff Building in
Washington figure prominently in this group.

To assist the Service in the development of these build-
ings, a number of prominent Canadian architectural and
engineering firms were employed in a consultant capacity.
Under this system, the RCAF determined the requirement
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and liaised directly with the consultants to develop suit-
able designs, working drawings and specifications. On
completion of this phase the consultants’ work, in most
instances, was finished. Suiting the design to individual
sites, award of contract, supervision of construction and
acceptance were the responsibility of, and were controlled
by, Government agency.

The long range program as the name suggests provides
continuity of design and construction services beyond the
expansion period.

Planning an Airfield — Cold Lake

To best appreciate the problems inherent in the pro-
vision of accommodation for an air force, one should first
consider a single air station. One site which is particularly
suited to such a study is RCAF Station Cold Lake, for at
this site, a complete air station has been built for a parti-
cular requirement where no construction of any kind
existed before.

Immediately after the second world war, it was appar-
ent that air armament was outgrowing existing range facil-
ities for testing and evaluation. In addition, aircrew train-
ing was suffering from the lack of adequate range facil-
ities. In consequence, a new area 115 miles long and 40
miles wide was set aside in northern Alberta and Saskat-
chewan for air weapons evaluation and training.

To ensure the efficient use of this range area, a new air-
field was required. The site of the airfield had to be so
chosen that aircraft could spend a maximum of their flying
time over the new range. Other factors which affected the
choice of the site were — topography and soil conditions,
characteristics of winds in the area, length of runway pos-
sible, road and rail connections and the availability of
granular material. The site finally chosen was 25 air miles
south of the range and suitable for construction of a 10,000
foot runway within 15° of the direction of the prevailing
wind. Additionally, rail and road facilities connecting the
Cold Lake area with main supply centres to the south
existed to within 4 miles of the site. Other attributes were
a satisfactory supply of fresh water, excellent drainage and
access to reasonable supplies of gravel.

The first step in the development of the airfield was the
selection of the runway pattern. Factors which affected
this selection were the characteristics of the winds in the
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Cold Lake

Airmen's Mess showing quarters buildings in back-
ground. Operating at full capacity, up to 2000 meals
can be prepared in this building during one meal
period. It was designed by the firm of Barott, Mar-
shall, Montgomery and Merratt of Montreal.

area and of the aircraft which were to use the field. The
remainder of the airfield was developed along purely
functional lines with all buildings and services subjugated
to the aim of the station. The accompanying sketch which
shows the relationships of main areas, illustrates this point.

In this development the following points should be
noted: (a) aircraft control is at the hub of the runways,
(b) aircraft maintenance and servicing is directly opposite
runways, (c) supply services with rail and road spurs back
up the hangar lines, (d) training and evaluation buildings
are placed as close to air operations as practicable, (e) sta-
tion administration, personnel, personnel services and per-
sonnel dependents occupy the less important outside areas
in that order. For reasons of security the exact site plan of
the station cannot be reproduced here. However, the com-
pletion of the planning phase, the exact location of build-
ings, layout of roads and services and location of sewage
disposal plant were all done in accordance with good town
planning practice. There were, of course, some minor pro-
blems peculiar to the station. For example, each of the
areas mentioned above was planned for considerable ex-
pansion. This expansion is designed to permit the station
to grow without affecting its efficiency.

The Hangar Design Program

A major problem in any Air Force is housing its aircraft.
This is so in any climate, but in Canada, where snow and
ice can build up to weights of 90 lbs per square foot on
roofs and full temperature range can exceed 140°, the
problems of hangarage for aircraft are acute. Unlike some
forms of transportation, aircraft designed thus far must
be partially or wholly sheltered for maintenance. While
some success may be achieved with partial enclosure such
as nose hangars, only the fully enclosing hangar permits
efficient maintenance.

Meeting the needs of ever-changing wing-spans and tail
heights, of complete or partial aircraft maintenance, and
of stand-by or immediate readiness, has been a continuous
problem in planning and in construction. Since the war,
three main hangar designs have been developed: the
Readiness or Storage Hangar; the Cantilever or Mainten-
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ance Hangar; and the Alert Hangar. Changes made in
aircraft design during the period these hangars were being
developed resulted, in each case, in major changes to the
hangar design.

The 160" Span Arch Type Hangar

The Arch Type Hangar was the first post war design
undertaken. The problem was housing, servicing and
maintaining aircraft of all sizes and types then in service.
In other words, although its use might be mainly in con-
nection with servicing and maintenance of fighters it was
expected to be adaptable to the needs of squadrons using
multi-engined, large span aircraft.

This hangar which has a span of 160" and length of 220’
was designed initially in concrete but, with the easing of
the immediate post-war problem of obtaining steel, it was
later re-designed using steel for the supporting arches.

The plan was intended to provide the degree of flexibil-
ity required. The basic hangar, which has full width door
openings both ends, consists of the main floor area and
small office annex and provides for storage, protection and
servicing, Standard additions to this area have been
planned to provide for maintenance and activities related
to operations.

The Concrete Arch Hangar consists of a thin concrete
shell spanming between reinforced concrete arched ribs.
The thrust of the ribs is contained by means of arch butt-
resses supported on spread footings or piling depending
upon soil conditions. On certain sites with marginal soil
conditions; three 1%” dia. nickel steel adjustable tension
bars were installed per pair of opposite arch abutments to
prevent spreading of the arches and undesirable second-
ary stresses. The exterior finish is masonry and concrete
while on the interior, demountable partitions are used
where practicable.

Electrically operated rolling doors 30" high or 40" high
with a maximum operating speed of 150 feet per minute
are installed at each end of the hangar. To allow for the
high tail sections of certain types of aircraft, a special tail
aperture door giving a total clearance of 48’ has been pro-
vided.
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The hangar is heated by means of a radiant heating
system in the floor supplemented by an overhead hot air
system which is interlocked with the doors and is adjusted
to replace heat losses which occur when they are opened.
Additionally, a separate hot water circulating system is
used for snow melting at the doors.

Apart from the structural system, the steel alternative
to the concrete arch hangar differs only in detail. This
alternative consists of an asbestos cement roof-deck span-
ning between three-hinged steel arches which are carried
down to buttresses at grade level. The actual span of the
arches is 194’ though the clear floor width is 160".

Standard Maintenance Hangar

Preliminary sketches of the RCAF cantilever type main-
tenance hangar were first made in the summer of 1948 and
subsequently developed into working drawings in 1951.

The cantilever type hangar, which has now gained
general acceptance by world air forces, has one big advan-
tage. Expansion of the hangar in the direction of wing
span of aircraft is theoretically unlimited. Thus, mainten-
ance of the largest aircraft known today is practicable in
these hangars since, even if tail sections are (or become)
too high for entry, the main plane and engines will be
under cover. Another advantage in these days of ever in-
creasing hangar dimension, is the central location of work-
shops which is in the supporting structure of the cantilever
arms. In the RCAF design this central section also accom-
modates related activities such as safety equipment, sup-
ply, armament and photographic sections.

The maintenance hangar consists of a central core of re-
inforced concrete beam and slab construction, which sup-
ports steel cantilever arms spanning out 150 feet on each
side. Normally, these arms counter-balance each other
but, if one were damaged or destroyed, a flexible tension
tie anchorage, embedded in the concrete structure, would
provide support for the opposite arm.

Doors are power operated overhead telescoping canopy
type and have a clearance of 41 feet when fully opened.

Additionally, the centre door of the set is 10" higher to
provide a total clearance in that section of 51 feet.

In the centre section, only the elevators, stairs, and
toilet areas are fixed. To provide maximum flexibility, de-
mountable partitions are used on an 8’ x 12’ module. Each
modular division is fully serviced with light, heat, ventila-
tion, fire protective system (sprinklers), power, and tele-
phone outlets.

Radiant heating coils in the floors and a hot air system
for rapid regain of temperature over the doors supply the
heating needs of the maintenance area, while the central
section has a warm air heating and ventilating system.

The need to protect each of the three main areas one
from another, in case of fire; the high fire hazard presented
by aircraft loaded with fuel, as well as their exceptionally
high replacement cost, presented a fire protection pro-
blem which was one of the largest single design issues to
be faced. This is a continuing problem and improvements
are constantly being made. Present standards provide for
rate of rise and manual alarm systems in the main hangar
spaces with annunciator and control panels which relay
alarms to the station firehall. Each hangar space also has
a stand pipe system using hydroblenders and a deluge
sprinkler system on the outside of the monolithic concrete
dividing walls. The whole centre section is protected by a
sprinkler system or, in the case of certain rooms such as
inflammable stores or paint shops, by an automatic C02
flooding system. In addition all main sections are equipped
with fire doors, exposed duct systems are protected with
sprayed asbestos and automatic fire dampers, and all ex-
posed steel has been coated with fire retardant paint.
Studies have also been made on the use of foam deluge
systems for the open (aircraft) areas and it is expected that
this system will be installed in some existing hangars and
in some future designs.

The Bessanean type hangar, donated to Canada by the Royal
Flying Corps after the first World War belps to illustrate the
advancement in bangar requirements and design over the
past guarter century.
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Alert Hangars

Alert Hangars represent a third category in RCAF
Hangar development. The Alert Hangar is the operational
hangar for fighter aircraft of the RCAF in Canada. The
sole purpose of these hangars, along with the Alert Button
Crew Building, is to provide shelter and protection to
operational fighter aircraft, and their air and ground
crews. The air and ground crews at the Alert Site are in
constant readiness, and their aircraft must be airborne
minutes after an alert has been sounded. Immediately
these aircraft are alerted, additional aircraft and crews
are brought into readiness from the main hangar area.

The major design consideration is that each aircraft
must start engines and taxi out of its alert hangar to the
take-off position under its own power, without loss of
time. This requirement dictates that the full opening over-
head doors be provided on each end of each hangar. Addi-
tionally, these doors must open in seconds.

Choice of fire resistant materials, design of blast baffles
for protection of ground crews, provision of accommoda-
tion for air and ground crews, and provision of services
for these buildings which are remotely sited near the ends
of runways are other design considerations.

The Long Range Hangar Design Program

The cost of hangarage designed to meet multiple con-
ditions is relatively high and new types of aircraft of
greatly varying dimension, together with new readiness
requirements, are adding to the problem. The policy of
designing to meet all conditions in one or two designs is
therefore being modified. Hangar designs are now being
developed to meet specific requirements and to ensure
that efficient servicing and maintenance are provided at
minimum cost.

In keeping with this revised policy a design is currently

The 160 span steel arch type hangar
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Sketch No. 2
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Sketch No. 3

being completed on a hangar capable of housing long
range multi-engine aircraft together with associated
squadron facilities. This structure will consist of 8 bays
and have total dimensions of 170 ft. by 1300 ft. Aircraft
will be housed with the nose in and the roof will be sloped
upward from back to front to accommodate the tail sec-
tion. A typical section of this hangar is shown here in
Sketch No. 1.

In addition to this design a fighter servicing hangar 100/
x 780" is being developed. This hangar, being designed
specifically for servicing of fighters, will have a compara-
tively low flat roof, limited servicing area, and no shops.
The basic pattern of this hangar is illustrated in Sketch
No. 2.

Sketch No. 3 illustrates a further type of hangar cur-
rently being studied. This scheme envisages separate and
displaced, low roofed enclosures for each multi-engine air-
craft. In this design consideration is being given to design-
ing the sidewalls both for the support of the roof and pro-
tection against blast.

Designing hangars is a continuing process involving
civil and service airlines, aircraft manufacturers, civilian
architectural and engineering consultants and a host of
user groups. Co-operation has been essential to the success
of the hangar program and has been given by all of these

groups.

Early Warning Systems

While most of the details of the Pine Tree and Mid-
Canada radar warning lines must remain secret, the fac-
tors which have affected the construction of these lines
and the general conduct of their construction can be dis-
cussed and may be of interest to the reader.

When the international situation deteriorated in 1948
readiness target dates were set for the establishment of a

Standard Maintenance Hangar and Workshops
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The Pine Tree Chain

2 NAT, DEF, PHOTOGRAPH
1) The accompanying pen and ink sketch of a typical
radar site (by an RCAF Warrant Officer) illustrates
better than words the nature of some of the problems
that were faced when the Pine Tree Chain was con-
structed. The scene shows the main camp site in the
foreground with married quarters slightly separated
and to the right. On hill tops 1o right and left of the
base camp are the receiver and transmitter installa-
tions while, on the highest point in the background,
the main radar tower installation can be seen.

2) Exterior view of typical radar tower installation on
the Pine Tree Chain.
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Drill and Recreation Halls

number of radar detection and aircraft control installa-
tions in Canada. The function of the early installations
was to aid in the defence of the main populated areas and,
accordingly, the manufacturing centres. More recent con-
struction will increase the effective coverage of the sys-
tems to include all Northern approaches to the Continent.

Planning for this type of facility had been going on for
some time and the research knowledge of the Defence
Research Board, the facilities of the Department of De-
fence Production, of Defence Construction Limited and
the experience of the Trans-Canada Telephone Systems
were all brought to bear on the problem. Some of the basic
decisions to be made were: the selection of a type or types
of radar and the commencement of production, establish-
ment of logistic support, selection of sites for stations, re-
cruiting and training of manpower, and the design of
special radar buildings and towers and associated camp
buildings and services.

Some of the construction problems studied during the
planning stage have been whether to design for long range
or only immediate needs, for permanent or temporary con-
struction. Other considerations were anti-sabotage de-
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vices, blackout devices, whether windows were necessary
at all; and all the problem implicit in material shortages.

The solutions to each of these problems and to hosts of
lesser ones were based firstly, on meeting the readiness
target dates and secondly, on normal architectural and
engineering practices. Because of this urgency, many un-
usual steps have been taken. While field parties of elec-
tronic and construction specialists have surveyed sites in
accordance with the operational requirement, and have
made topographical surveys and soil load tests, Air Force
electronic and operational specialists resolved the earlier
mentioned basic problems and detailed the basic building
requirements to the civilian design consultants. This has
been done by an almost continuous series of meetings be-
tween the parties concerned. In addition, Air Force liaison
officers, specialists in particular fields, plus an overall pro-
ject officer, have made repeated visits to the consultant
offices to discuss problems and make decisions directly
with individual designers. Coincident with this, construc-
tion contractors were selected and were moving men,
equipment and basic construction materials on to the sites.
While awaiting first plans, base camps and access roads
were constructed. At some sites, this method saved many
months.
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Standard Drill
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Architects, Abra & Balbarrie
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Interior of the Protestant chapel look-
ing towards the entrance — Cold Lake.
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1) View of small recreation ball for radio
sites showing grocery store and Post Office.

2) The Roman Catholic chapel — Cold Lake.

In common with the main RCAF building program,
standard building designs have been used to save time and
money. However, since the radar lines have had require-
ments not matched elsewhere, a new series of standard
designs have been required. Even the main radar towers
conform in general to a standard pattern. It is worth not-
ing that when the foundations for the towers on the earlier
lines had to be poured, the overall dimensions of the build-
ing, and even its height, were unknown because final selec-
tions of equipment had not been made.

Only the closest day to day liaison between consultant,
manufacturer, RCAF specialist officer and other govern-
ment agencies made the eventual completion and present
operation of these lines a success.

Recreational and Community Buildings

Recreation in the RCAF includes sports, social activities,
arts, crafts, music, and hobbies of all kinds and is aimed at
development of personality as well as of physique. The
recreation program is designed for the whole RCAF com-
munity and includes personnel dependents as well as
members of the force.

To increase the effectiveness of this program and to pro-
vide certain other essential community services, a number
of special buildings have been designed. These include
the Drill and Recreation Halls, the canteen building and
the ice skating rinks. The most interesting and complex of
these buildings are the Drill and Recreation Halls de-
signed for the RCAF by the firm of Abra & Balharrie of
Ottawa.

There are three different drill and recreation hall de-
signs, each one planned for a different type of station. The
most important condition governing the planning was the
requirement for maximum flexibility to meet the changes
and fluctuations of a growing air force. The principal com-
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ponents of the drill and recreation halls are the gymnasium,
the theatre and the swimming pool. Next in importance are
the lunch bar, lounge, games rooms, bowling alleys, rifle
range and hobby shops.'Beaut_\f parlour, barber shop, post
office and grocery store complete the community group.

The problem was to combine these components in such
a way that certain of them could be expanded or omitted
without destroying the harmony or function of the remain-
der. For example, at a station located near a large town the
building could be built without grocery store or swimming
pool and with a small theatre, while at an isolated station
all of these facilities might be required. In other circum-
stances it might be desirable to build the gymnasium only
and add other components as the role and size of the

DAVIS STUDIO

station changes.

The plans of the large drill and recreation hall together
with photographs of some portions are shown here.

It will be noted that the type of plan chosen is particu-
larly suited to construction on rugged sites such as those
found on the Pine Tree line. The floor levels of the various
elements of the building can be altered to suit almost any
site with only minor changes in the basic plan.

The construction of the main gymnasium utilizes glue-
laminated structure while steel is used in the pool and
theatre. The use of glue-laminated construction provided
some relief from the then existing steel shortage. Where
steel was used, the design called for bolted connections to
simplify erection problems on isolated sites.

Canadian Joint Staff Building
Washington, U.S.A.

Architects, Marani & Morris

Erected in 1952, this building houses the various offices of the Canadian Joint Staff and Department of Defence
Production in Washington and is representative of the special designs which the RCAF requires from time to time.

Special requirements of this buslding included provision for future expansion and an atomic bomb shelter
to provide working facilities for key personnel in an emergency. Other considerations were: an adequate security
system, parking and traffic control for 75 vebicles on a restricted site, driver service, and full air-conditioning.
In addition, zoning, height requirements, and harmony with other embassy buildings in the area, required study.

The building bas a reinforced concrete frame and is faced with Indiana Lime stone with brick back-up and
plaster finish. Interior partitions, excepting those around lavatories, stairwells and main divisions, are moveable.
Underfloor ducts are used to carry telephone, signal, fire alarm and power lines.
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DEFENCE RESEARCH BOARD

THE DEFENCE RESEARCH BOARD was organized after the
Second World War to serve as what has been described as
a “Fourth Service” of National Defence; its purpose is to
provide the stimulation and co-ordination of military re-
search and development which has become a necessity of
modern defence planning.

Since its inception, DRB has conducted a considerable
programme of laboratory construction. Some of it repre-
sents new requirements and some, replacement of tempor-
ary wartime accommodation.

Although the various laboratories are located from coast
to coast and cover all major fields of science, it is interesting
to note that none of them is redundant to facilities else-
where. Similarly, their programme of work does not dupli-
cate anything which can be done under civilian auspices.
In addition to the laboratory construction programme, the
Defence Research Board has been involved in one job of
town planning to provide housing for the staff and families
of its Suffield Experimental Station in Alberta. The prob-
lem here is similar in its physical aspects to the married
quarters communities of the Armed Services, except that
the civilian status of the staff and their employment condi-
tions present a different problem of management.

Of the nine field establishments operated by the Defence
Research Board, the Pacific Naval Laboratory, located
within the boundaries of HMC Dockyard, Esquimalt,
B.C., and the Defence Research Medical Laboratories, lo-
cated at Downsview Airport, Toronto, have been selected
as representative examples of recently completed Defence
Research Board construction projects.

Pacific Naval Laboratory, Esquimalt, B.C.

Because it was to specialize in naval research, the Pacific
Naval Laboratory was to occupy one of two sites made
available in HMC Dockyard at Esquimalt, B.C. A rocky
promontory, near the Dockyard entrance and jutting into
the Strait of Juan de Fuca, was chosen as the location pro-
vided for future possible expansion.

The building houses laboratory facilities for research
capable of employing all the sciences including physics,
the chemistries, electronics, metallurgy and special faci-
lities for corrosion studies. Included also are fully equipped
machine shops and woodworking and electrical mainten-
ance shops. A “heavy laboratory” for general use, equipped
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with an 85,000 gallon sea water tank, forms a separate
wing.

The basic planning started with the facilities required
for a research scientist. Because he would need a specific
working area and a bench as a precisely defined minimum
working station, this predicated a single standard labora-
tory work bench. From this basic unit was established a
planning module which governed all furniture, layout and
structural necessities. The basic unit, common throughout,
was designed to serve both physics and chemistry needs
with size, equipment, furniture, layout and services vary-
ing as required for the overall programme.

The structure itself is a simple reinforced concrete build-
ing employing tile and joist floor and roof slabs with
pumice tile to reduce dead loads. The slabs span between
spandrel and flat beams at the corridor columns. The joists
are spaced to straddle the exterior columns and the last
filler tile is omitted. This permits vertical movement of all
services through removable pipe 'chases at every exterior
column. A “split” beam is employed at the corridor col-
umns — again to allow vertical risers between the two
widths of the corridor wall.

A basic premise of the design was to ensure complete
flexibility within the laboratory areas. This was accomp-
lished by adhering rigidly to the basic module. Partitions
are made of an easily-movable wood design. All services
rise through the building at the column pipe chases and
are then carried exposed on the laboratory walls. Floor
finishes are continuous in linoleum and lighting is standard
bay by bay with incandescent fixtures to limit electronic
interference.

The basic module is also observed in the design of the
services. Hot, cold and salt water, steam, vacuum and com-
pressed air are distributed throughout. Each line is pro-
vided with a capped tee at every modular point so that it
may be tapped at any working station desired. These ser-
vices are carried on the walls below work bench height
and the electrical services are carried immediately above
bench height.

Furniture was especially designed on the basic module
and included in the building contract. Bench units provide
for the various functions in all laboratories as well as for
special purposes and all units are easily interchangeable
with one another. All the laboratory sinks, for example, are
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Pacific Naval Laboratory
Esquimalt, British Columbia

Architects, Thompson, Berwick, Pratt

Structural Engineers, Swan, Wooster & Partners
Electrical and Mechanical Engineers,
Sandwell & Co. Ltd.

General Contractors, Luney Bros. & Hamilton

free standing in their own cabinets. Hence, they may be
moved from one location to another by connecting to the
tees provided throughout the building and capping off
those previously employed. A laboratory may, therefore,
be changed from one science to another, enlarged or de-
creased in size and, in addition, may be equipped with
furniture and services as desired.

The electrical system is particularly noteworthy. This
sub-contract amounting to some 26 per cent of the entire
building contract. The basic power supply is via three 200
K.V.A. and two 50 K.V.A. transformers, a 115 cell storage
battery and a 3 unit, 25 H.P. 208 Volt motor generator unit.
This provrdts for normal lighting and power requirements
as well as abnormal laboratory power demands. Since a
modern naval vessel depends to a great extent on direct
current, the laboratory is serviced with an extensive DC
distribution system as well as the usual AC system.

Working stations are provided with electrical power dis-
tribution boxes from which are available five different
standard voltages with AC or DC current. In addition, each
floor is equipped with a special plug-in panel which allows
the connection of either AC or DC voltage to distribution
boxes by means of rheostat controls and plug cords.

The building contains five dark rooms to accommodate
the laboratory’s extensive use of microfilm and motion pic-
ture recording techniques. These rooms are completely
equipped with automatic processing machines and stain-
less steel fixtures.

The woodworking machine and electrical repair shops
previously referred to enable the staff to manufacture al-
most any experimental device required. Facilities include
also the usual cranes, monorails and freight elevators.

In general, the Pacific Naval Laboratory fulfills its origi-
nal basic conception — a building to house unusually com-
plex research facilities in the most efficient, flexible man-
ner possible. Throughout the project, the Superintendent
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and staff worked closely with the consulting engineers.
The result was the achievement of a successful design
through carefully defined requirements and painstaking
attention to design details.

Defence Research Medical Laboratories (DRML),
Downsview, Ontario

The Defence Research Medical Laboratories were built
to provide composite laboratories for all the services to
study man and his needs in a military environment.
DRML'S facilities include an Aero Medical Wing which
is concerned with high level testing and survival; a com-
bined Physiology and Psychology Section for studies relat-
ing to environment conditions and human engineering
generally; an Animal Colony housed in a closely-controlled
environment free of bacteria for the animals required for
research; a Food Research Section for the evaluation and
packaging of foods acceptable by the services; general
offices and accommodation mcludmg storage and shops;
garages and a pump house in separate buildings and a
guard house for gates and security control.

The construction problem to be solved was more com-
plex than that of a normal laboratory. Though called a
medical laboratory, the portion of the programme devoted
to medical research represents a relatively small propor-
tion of the whole. Moreover, many different types of labor-
atories, each with its own special requirements and each
serving all three services independently or in conjunction
with the others, had to be incorporated into one homo-
geneous design. A design was necessary that would permit
each department to be expanded by at least 50 per cent
without dislocation of existing accommodation, if neces-
sary.

DRML compries a two-storey main building 370 feet by
50 feet and two two-storey wings 100 feet by 40 feet and
60 feet by 80 feet respectively. The one-storey Animal Col-
ony is connected to the main building by means of a base-
ment-level corridor. The latter will become part of the new
two-storey wing measuring 120 feet by 40 feet now in the
planning stage.

Because of the likelihood of programme changes com-
plete flexibility within the building was considered essen-
tial and has been provided.

The plan is based on a 10 foot module and the reinforced
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Pacific Naval Laboratory showing separate wing with 85,000 gal. sea water tank

concrete structure, including roof and floor slabs, is in 20
foot bays. Exterior walls are faced with lightly textured
buff brick. The height of the buildings is determined by
the proximity to nearby RCAF jet landing strips. Glass
areas are limited by the possibility of future bombing and
a desire to avoid glare within the individual laboratories.

In genera], window and door frames and sash are of
wood. In the entrance area they are steel. Within the build-
ing, masonry walls are used and finished structural tile or
glazed tile veneers in the stair halls, motion sickness room
and washrooms. Generally, partitions are of asbestos ce-
ment board and are either moveable or semi-moveable.

Insofar as the mechanical and electrical services are con-
cerned, flexibility is achieved by means of a continuous
service corridor below the ground floor; by provision for
vertical service risers at 10 foot centres with access from
corridors; by a method of supporting branch services with-
in the laboratory furniture rather than in the partitions and
by a continuous penthouse to accommodate ventilation
equipment. The latter comprises Venturi type stacks at
frequent intervals. The penthouse provides also for easy
access to and maintenance of motors and fans. The venti-
lation stacks discharge all objectionable gases where they
can do no harm.

Lighting flexibility is assisted by a bus duct with knock-
out p.mt‘]s in the b’ls(’mcnt service corridor. Wiring gener-
ally provides for maximum future requirements in lighting
intensity and equipment so that fixtures and equipment
can be relocated to suit varying laboratory requirements
with a minimum of inconvenience.

Heat is supplied from a central steam plant outside the
property with convertors in the mechanical room located
in the basement area for hot water heating with convectors,
ventilation and air conditioning facilities. Ventilation gen-
erally is achieved by a treated fresh air supp]v through
anemostats in corridor ceilings. This pressurizes the corri-
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dors from which a proportion of treated air passes through
the office and laboratory grilles. Air is exhausted from the
offices and laboratories — in the latter, chiefly through
fume hoods.

The guard house with a decorative fence, controlled
main gates for security purposes and a sign were so de-
signed as to add attractiveness to the establishment.

The motion sickness laboratory, extending through two
floors, accommodates equipment which simulates motions
encountered in aircraft and other conveyances.

The climatic chambers, not yet fully equipped, are de-
signed to simulate varying weather conditions from tropi-
cal to polar temperatures ranging from 160° F to minus
70°. The decompression chamber permits testing under
high atmospheric conditions.

The sonics chambers will be located in the basement of
the wing now in the planning stage. In this area, reactions
to jet motor noises will be studied.

The textile laboratory has been designed for a high de-
gree of temperature and humidity control.

Almost all the furnishings, mcl!ldmg those in the labor-
atories, were designed by the architects. In addition, all
landscaping, driveways and fences were integrated with
the design.

Sh()p facilities include woodwork and machine shnps,
welding, painting and equipment to assist scientists in all
departments to construct mock-ups and testing apparatus
for experiments.

The shielded room provides complete insolation from
electrical influences. This condition is established by an
unbroken metallic shell at the floor, cciling, walls, venti-
lators, lights and receptacles, and forms a continuous hol-
low cube grounded to earth and water.

It is obvious that the complexities of designing the labor-
atories required the utmost co-operation between the
scientists concerned and the architects and engineers.
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VIEWPOINT

Do you feel that architectural services rendered on less than a
complete service basis have a bad effect on a large volume of
building, e.g. apartments, and do you believe that by taking a
firm stand within its membership, the profession can correct
this situation to an appreciable extent?

There can be no question that buildings generally must suffer
when the full skill, knowledge and advice of an architect are
not used. Complete services should be rendered, if at all possi-
ble, to protect the investment of the client, to ensure the satis-
faction of the occupant and further prevent the architect and
his profession from becoming the victim of adverse public
criticism.

The topic in question cannot be settled simply with a wave
of the hand, however, for our fee structure and conditions of
engagement are such that partial services are permitted and,
as long as this condition exists, the partial services arrangement
will be used. Further, such services have a definite appeal to
the owner-builder clientele. An apartment building, in many
instances, falls into this category. The client, and in this case,
the builder, sees no justification for employing the full services
available. He may wish full services when building to hold as
an investment, but building for sale is another matter.

In the opinion of the writer we might improve the present
situation by enforcing minimum partial services on this type of
building,

Langton G. Baker, Toronto

Partial services of an architect are being increasingly sought by
owners and package dealers. The result of this practice is very
unsatisfactory, as the architect is unable to control the pro]ect
to completion or to see the detail of his design properly
executed.

In the majority of these cases the architect’s services call for
scale working drawings only, The checking of shop drawings,
large scale and full size details are not included, and are left to
the sub-contractor to produce. Therefore, the original purpose
of the architect’s services and creative ability is not fully util-
ized as it limits his scope in selection of proper materials, co-
ordination of finishes and color schemes.

This unethical practice is detrimental to the profession, re-
duces fees, and jeopardizes the prestige to which an architect
is justly entitled. However, I believe that if a firm stand is tak-
en, the situation can be considerably corrected.

A. G. Facey, Toronto

If the architect is one who determines building design from a
conscientious study of the client’s needs, then partial services
must necessarily produce incomplete, and therefore, bad de-
sign. This will have a bad effect on a large volume of architects.

As the illusion of partial services is pursued we will see a
decline in the status of the architect as a professional person.
Our skills and our training will be called upon to a lesser de-
gree, and our historic provinces will be invaded and overrun.
We need only to look backward to the dark era of 1890 to 1920,
if precedent is wanted. The brilliant Chicago school collapsed,
defeated by the Academicians, and there followed those im-
poverished years when service was so partial that nothing
mattered behind the main facade.

Corinthian, Victorian or windowall, the passion for style can
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be satisfied by the delineator with his copy book, or with his
manufacturer’s catalogue.

Technical, initiative has passed from the architect into the
hands of industry, Through volume selling and mass advertis-
ing media, the consumer is now informed, and he looks more
to industry as guarantor of building performance, relying less
upon the architect. While the mysteries of craftsmanship are
of dwindling importance, the architect must inevitably lose his
position as arbiter in technical matters. By accepting the princi-
ple of partial service, the profession would fail to recognize the
new conditions of practice, ushering in its own executioner.

Does partial service have a bad effect on a large volume of
building? My answer: probably not a worse effect than no
service at all — but surely this isn’t the point, is it?

Robert Fairfield, Toronto

My answer for the first part of this question is emphatically
“yes” for the reasons that a design to have completeness, unity
and consistency must be followed through by the architect
from the first idea to the last door knob. This is especially true
in a time when much fresh thinking is necessary to derive forms
and details in keeping with new ways of building, It is unfor-
tunate but true that the contractor representing the building
industry and the client representing the general public are
often not entirely in step with such thinking and a design can
suffer grievous harm if not piloted throughout by the architect.
The answer to the second part of the question is harder. I
would like to say “yes” but find myself wondering what is really
meant by “a firm stand within its membership.” It would be

good if that were enough but I cannot feel that it is.
Hart Massey, Ottawa

The idea that every building could be accomplished on a com-
plete service basis by architects, as a means of ensuring good
buildings, is an unrealistic dream.

In a competitive world, the best results and the most good
from the combined talents of architects can only be achieved
by making the best of every situation, where they are asked to
contribute, no matter to what de

By their deeds they shall be knnwu, and if they are good, it is
likely that au'chitects will be called on to contribute to a greater
degree in the future.

Compelling complete architectural services, however bene-
ficial they might be, will only drive an ever increasing number
to purchase partial services from the underground mart with a
damaging effect on both the profession and the resulting build-
ings.

Paul Meschino, Toronto

Architectural service rendered on less than a complete service
basis has an adverse effect upon the quality of the building, the
reputation of the architect and the ultimate financial stability
of the project. Conversely, I am certain that an ever lncreasmg
number of clients are being reached through the provision of
partial service and are being converted in time to the benefits
of more and often full service. I do not believe that the profes-
sion is capable of taking a firm stand within its membership in
any matter connected with fees or service unless policed by a
registration board suddenly emerged from an Orwell novel.
George A. Robb, Toronto
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NEWS FROM THE INSTITUTE

ONTARIO

The post-war years have brought forward some most startling
developments in the fields of science, design and technology.
In these various fields, not the least of which is our own archi-
tectural profession, the products of architecture have been
startling and interesting in the eyes of the public; and amazing
in the complications which have arisen in the process of con-
struction.

Since 1945, the technological developments of raw mater-
ials, new procedures, and new concepts of honest design, have
resulted in one of the most astounding periods of experimenta-
tion in building construction since the Byzantine period. The
expression of the structural fabric of the building and the ob-
session for the startling effect apparently have now become
the basis of all design.

The results certainly have had the desired effect on the
general public through, not only appearance on location, but
also through the medium of national publications, both profes-
sional and non-professional. The colourful illustrations and well-
written deseriptions of “the Most Modern Building in America”
have influenced all who have observed and read. The profes-
sion has not been one of the least affected, and it is observed
that modern building design is developing structures which
must necessarily expose or declare structural systems, then
close the interstices by means of attractive patterns of glass,
mullions and colourful and interesting panels of various im-
pervious materials.

However, design achievements have not been accomplished
without considerable distress among all concerned directly
with the building. Unlike the time before this era of “skin and
bones”, the owners are as much, or more, in distress than the
architects and builders, for no longer has it been a matter of
working out and rectifying detail problems on the job, but has
rather developed into a general failure in the exterior protective
fundamentals of building design. That most distressing phrase
of the owner, “Tt leaks”, has become a too evident description
of the protective qualities of buildings.

Hurriedly brought into the scene, an individual whose posi-
tion a few years ago in building construction was very much
in doubt, but whose advice is now anxiously awaited, is the
caulking man; the hole-plugger, The man who manufactures
the stuff that is put in the caulking gun has become in many
cases, a very important figure in the conferences which take
place between client, contractor and architect; a fourth mem-
ber of the team of building construction. The requirements
which he is requested to meet, is to supply material which is
impervious to the elements, ageless, permanently plastic and
guaranteed to hold out moisture, and thereby overcome the
difficulties confronting the unfortunates.

The last individual in the field of caulking, and held in high
esteem, was the expert, provided with oakum, pitch and a
caulking tool, employed to stop up the seams of wooden sailing
ships. Evidently, ship design has progressed; for ships do not
leak, even without the services of the caulker.

Building structure design too, had progressed quite admir-
ably. until recently, from the viewpoint of weathering pre-
ventatives and attention to the problems of combatting the
elements. The detailing of weather stops, water bars, checks,
wind stops, etc. had become standards, acceptable to all in-
volved in the business of construction. Suddenly, however, in
our world of the modern and impervious, where chemistry
overcomes all, weather ceased to exist, and therefore disre-
garded by a profession formerly dedicated to provide reason-
able shelter.

It would appear most advisable, then that more concern be
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attached to the fundamentals of shelter design, and that the
band wagon might be allowed to pass with as light a load of
occupants as possible. If the bones are to be knitted satisfac-
torily to the skin and muscle, the cartilage becomes a most
essential component, worthy of more exacting consideration
than a substituted mucilage.

Arthur B. Scott, Welland

OBITUARY

S. S. Van Raalte died April 3rd, 1956, in his 75th year at his
home in Toronto. He was born in London, England, and was
educated there, graduating with honours from the London
Polytechnic. After graduation he practised his trades in car-
pentry and cabinet work and was employed for a time with
Sages of London. In 1805, in his early twenties, he came to
Canada and a short time later became a building contractor.
In 1909, he started with the firm of Horwood and White where
he later became Chief Draughtsman. Along with architectural
practice he was competent in structural and mechanical engin-
eering.

In 1936, he became a partner in the firm of Horwood and
White from which he retired in 1950, although he acted in an
advisory capacity to the time of his death. During the second
world war he served at Ajax. He was keenly interested in trying
to stop the waste of essential materials and, in consequence,
he was appointed the representative of the Ontario Associa-
tion of Architects on the Model Plumbing Code for Ontario,
and was a member of the Committee at the time of his death.
He was also a member of the C.S.A.

Van loved the great outdoors where he enjoyed fishing.
camping, and travelling but he never forgot his early trade and
spent many happy hours with his tools in his own woodwork-
ing shop.

E.C. Horwood

CORRESPONDENCE

The Royal Victorian Institute of Architects,
53-55 Collins Place,
Melbourne C.1, Australia.

Dear Mr Carroll,

Melbourne, Australia’s second city, is making full-scale prepara-
tions to carry out its role as host to the 1956 Olympic Games which
will be held from 22nd November to 8th December.

Between 5,000 and 6,000 of the world’s best athletes, champions
of up to 80 nations, will gather in Melbourne to compete in hundreds
of events in 16 branches of sport,

It is anticipated that another 8,000 to 10,000 visitors are likely to
come from overseas’ countries to watch the Games.

Melbourne realises its responsibility to ensure that visitors will
enjoy their brief sojourn here. The matter of accommodation is one
which is receiving special attention. As may be expected, hotels will
be unable to cope with the abnormal influx of visitors but the citizens
of Melbourne have provided the solution by throwing open their
homes to people from other countries.

The members of the Royal Victorian Institute of Architects would
be delighted to welcome as guests in their homes any members of
the Royal Architectural Institute of Canada and their wives and
friends for the duration of the Games. It is very much hoped that
some of your members will be able to avail themselves of this oppor-
tunity and we shall look forward with great pleasure to hearing from
any who may be considering the possibility of coming to the Games.

With greetings and best wishes,

Yours sincerely,
John B. Islip, Secretary

The Secretary,
The Royal Architectural Institute of Canada.
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CONFERENCE AND LECTURE SERIES

A national conference on higher education is being sponsored
by the National Conference of Canadian Universities at the
Chateau Laurier Hotel, Ottawa, on November 12th, 13th and
14th, 1956. The theme of the conference is The Crisis in
Higher Education in Canada.

The Ryerson Institute of Technology, Toronto, announces a
series of eight lectures on Conerete Construction, The dates
are as follows: October 10th, 17th, 24th, 31st, November Tth,
14th, 21st, 28th, 1956. The fee is $8.00.

ANNOUNCEMENTS

Mr. James Palmer Lewis announces the commencement of his
practice in architecture under the firm name James Palmer
Lewis, Architect. Office: No. 10, 33 St. Mary's Road, Nor-
wood, Manitoba.

Mr. E. J. Watkins and Mr. Geoffrey Massey announce the for-
mation of a partnership for the practice of architecture under
the name of Watkins & Massey, Architects. Office: 1155 West
Pender Street, Vancouver 1, British Columbia. Telephone
Tatlow 7013.
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