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THE USE 

BUILDING 

HEAT 

DESIGN AND 

OF INSULATION IN 
CONSTRUCTION 

By E. A. A L L C U T 

Professor of Mechanical Engineering, University of Toronto 

The subject 

"Heat insulation" is evfdently too large and too diverse 
a subject for detailed exposition in a single article, and 
therefore, the present discussion will be limited to a 
consideration of the various principles and factors 
involved, including some references to their applica­
tions. New kinds of insulation are continually appearing 
on the market and, if the principles governing their 
functioning are understood, their relative values may 
then be recognized with comparative ease by the archi­
tect or builder concerned. The ultimate criterion is 
always the amount of protection afforded per dollar 
expended on the material and its installation and there­
fore, questions of relative cost and rates of deterioration 
are important factors in the problem. The list of refer­
ences given is not intended to be comprehensive, but is 
a reasonable cross section of comparatively recent liter­
ature on this subject. with some bias in favour of Cana­
dian sources, which may be expected to apply more 
particularly to conditions existing in the Dominion. Many 
of them contain additional bibliographies, relating to 
some specific aspects of the subject. 

The general treatment has been arranged under four 
headings, namely, (a) the Problem, (b) Materials, (c) Infil­
tration, (d) Application. These divisions must necessarily 
overlap to some extent. but they constitute a convenient 
method of approach. 

(A) The Problem 

Any building (apart from its artistic characteristics) is 
essentially a place in which people live, work, or con­
gregate. Its primary function, therefore, is so to segregate 
a portion of the atmosphere that the enclosed space 
may be maintained, in the most economical manner, at 
a suitable condition which usually differs from that of 
the external atmosphere. It amounts, therefore, to a 
species of blanket, through which heat will flow inward 
or outward, according as the temperature inside the 
building is lower or higher than that of its surroundings. 
It must also have the necessary structural strength to 
support its own weight and to resist any external forces 
that may be applied to it. If the insulating material itself 
has structural strength and stability, that is all to the good 
as otherwise, some additional framework must be 
provided for its support. 

In the early days, when fuel and structural materials 
were cheap, when thick walls were used in building and 
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when people wore thick clothing indoors, the question 
of insulation was comparatively unimportant. Now, 
however, with rapidly increasing costs of fuel. materials 
and labour and with the rising demand for comfort both 
in winter and summer, the situation is very different. 
Also, while small domestic furnaces have given test 
efficiencies ranging from 60 to 85 per cent., it is probable 
that their average operating efficiency does not exceed 
50 to 55 per cent. and thus the saving in fuel consumption 
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is roughly about double that of any saving of heat loss 
from the building. In 1927 it was estimated that. if all 
the residential buildings in Canada were properly in­
sulated, an annual saving of at least 9,000,000 tons of 
coal (or its equivalent in oil) . would result. Since that 
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time many old buildings have been insulated, but new 
ones with little or no insulation have been built and it 
is possible that the saving from this source alone might 
now amount to over 5,000,000 tons; most of this fuel is 
now being imported from other countries. 

After any building has reached its designed tempera­
ture, all of the heat entering the building must flow out 
(Fig. l) and, therefore, the conditions that govern the 
outflow are important. These laws are similar to those 
that control the flow of fluids or electrical energy (Fig. 2) 
as, in each of them, the resistance opposing the flow is 
the governing factor. If these resistances are added 
together ("in series") the total resistance is the sum of 
the individual resistances (R,+ R,+ R,+ ... ). Further, just 
as the same quantity of fluid or current passes through 
all of these resistances so, with steady flow, the quantities 
of heat flowing into, through and out of the wall must be 
the same. This is frequently a convenient method of 
approach in solving heat flow problems. The same laws 
hold good, both in the cases where heat flow is to be 
encouraged (as in a radiator), or discouraged (as in the 
wall of a building). Thus, a conductor is a material in 
which the resistance (R) is low and an insulator, one in 
which the resistance is high- what is meat for the one 
is poison for the other. The objective, therefore, is to 
obtain maximum economic resistance. Conductance (C) 
is the reciprocal of resistance and applies to the material 
or structure as actually employed, while conductivity 
(k) is the conductance of unit thickness (one inch or one 
foot) . The latter is frequently referred to as the "k factor". 

The mechanism of heat flow in all cases is some 
combination of conduction, convection and radiation. 
Conduction is dependent on the transmission of molec­
ular vibrations from one particle to the next. while both 
of them remain in fixed relative positions. Thus, the more 
closely the particles are packed together, the better they 
are likely to conduct heat. so that metals are good con­
ductors and gases or vapours (if stationary) are good 
insulators. If, however, the particles are able to move 
or circulate in streams, they may transmit considerable 
heat by convection or bodily movement. Thus, gases 
and liquids that are free to move are good convectors­
and bad insulators. Radiation is independent of both 
these factors and is transmitted in straight lines through 
transparent media (such as air) generally in a manner 
similar to that of light. In a cast iron radiator of conven­
tional design from 60 to 75 per cent. of the heat is trans­
mitted to the room by convection and the remainder by 
radiation. The heat reaches the radiator surface, from 
steam or water, by conduction. And yet the writer has 
seen in a local hospital of modern design, radiators over 
which closely fitted screens or cabinets are installed 
(cutting off much of the convection) and the surfaces of 
which are painted with aluminium paint (reducing the 
radiation by about 50 per cent.)! The system looks nice 
but is woefully inefficient. 

The design of the insulator or heat barrier, therefore, 
must reduce each of these factors to a minimum. Rock 
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wool or glass wooL for example, consists of 94 to 99 
per cent. of air by volume, the remaining 6 to l per cent. 
of solid matter being designed to intercept radiation and 
to reduce convection to a minimum by dividing the 
air into small cells, the surfaces of the filaments acting 
as frictional resistances 15 to oppose interna,l air circula­
tion. (Fig. 3). Where large air spaces exist, as in hollow 
walls, the radiation is important and this loss may be 
reduced by providing surfaces of low "emissivity" such 
as bright copper or aluminium, but these must be placed 
on one or both sides of an air space, so that they may 
be effective in this regard. The loss by convection must 
be treated separately. 

When the building is heated intermittently, while its 
temperature is being raised, or when the external 
temperature is fluctuating (as it usually is), the heat 
entering the walls may be greater or less than that 
leaving. This introduces an additional factor, namely, the 
heat capacity of the solid materials present, which act 
as storages or reservoirs of heat. High heat capacity may 
be advantageous, as in cases where thick insulation is 
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used to counteract the effec ts of short intervals of low 
external temperature"- or disadvantageous, as in sum­
mer, when heat stored in the material may counteract 
the cooling effect of the night air. The heat capacity per 
unit volume is proportional to the bulk density of the 

cond ucti vi ty 
material' . The ratio -------- is called the "thermal 

capacity 
diffusivity" and Fehling states that this has a distinct 
minimum for a bulk density of 0.7 to 0:9 (44 - 56 lbs. per 
cu. ft.) . This factor is important where heat flow is 
intermittent, but such problems are so complicated and 
their effects vary so much in different circumstances 
that in most instances, the heat flow is assumed to be 
steady. Those interested in this matter may refer to the 
calculations and tables of E. G. Smith' and to various 
papers on the subject in the Journal of the American 
Society of Heating and Ventilating Engineers. 

Smith indicates the occasional importance of this factor 
in a comparison of the heating loads for Guion Assembly 
Hall, where the continuous heat loading was less than 
one fifth of the rate of heat supply required to raise the 
auditorium temperature from 40° to 70 °F. in 2Y2 hours 
after heat had been applied to the boilers (outside 
temperature 20°F.). He also refers to a test by Robertson, 
in which the corresponding ratio was l to 4. 
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The heat requirements of a building are usually 
expressed in degree-days, which are based on the differ­
ence in temperature between 65°F. and the prevailing 
outside temperature. A survey by Lawton' on fifteen 
electrically heated houses in the Saguenay district 
showed that. in a monthly survey from September to 
May, the energy consumption corresponded fairly 
closely to the degree-days below 70° F., the maximum 
error due to departure from strict proportionality being 
about 4 per cent. (except during the mild weather in 
September). (Fig. 4.) 
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Representative tables of temperatures and degree­
days for the principal Canadian cities are given in the 
current issue of the A.S.H.V.E. Guide. (See also Fig. 5.) 
A more detailed and accurate list of atmospheric design 
temperatures is now being compiled by the Canadian 
Warm Air Heating Association and will be available 
early in 1947 . 

The importance of the temperature difference between 
the inside and outside of a building is obvious, but it 
is not always appreciated that temperature is not a 
quantity; it is a "potential" and so is similar to "voltage" 
in electricity or "head" in hydraulics (Fig. 2). The misuse 
of the word "heat" for "temperature" can and does lead 
to a great deal of confusion. 

Heat losses may be divided into "avoidable" and "un­
avoidable" types. Doors and windows may be likened 
to necessary holes in the building-blanket and losses 
through them may be reduced by double glazing, 
weather stripping, caulking and other similar devices. 
Any claim or guarantee of fuel economy resulting from 
the addition of insulation must be scrutinized carefully, 
as no amount of insulation applied to walls or ceilings 
can affect losses that occur elsewhere. It has been com­
puted that, in the average residence, about 30 per cent. of 
the total heat loss is unavoidable31 and that, of the 
remaining 70 per cent., about 40 to 60 per cent. may be 
economically prevented by insulation. This amounts 
to a possible saving of 28 to 42 per cent. of the total loss 
and that figure may be compared with some of the rather 
extravagant claims made in this regard. Nevertheless, 
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very appreciable fuel savings are made through the use 
of suitable insulation and, in the case of new buildings, 
the size and cost of the heating plant may also be 
reduced correspondingly. 

(B) The Material 

The kind of heat barrier that is most appropriate will 
depend to a large extent on the construction of the 
building itself but. in any individual case, there is usually 
available a considerable variety of materials and differ­
ent methods of arranging them (Fig.6). Comparisons 
made on the basis of published values of conductivity 
alone are liable to be misleading, as much depends on 
the conditions under which the conductivity was meas­
ured. A test report may mean much or little, depending, 
as it does, on the accuracy of the instruments employed, 
the experience and reliability of the observers, the 
manner in which the test was made and the size and 
nature of the specimen tested. There has been a con­
siderable tendency to tabulate minimum rather than 
average test results and, while these are useful for 
advertising and general comparative purposes, they 
tend to give exaggerated ideas of the performances of 
the materials concerned. 

Theoretically, the best kinds of test are those made 
on actual buildings, but, save in a few cases, there are too 
many uncontrollable variables to enable the probable 
performance of other buildings to be predicted from 
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such tests. Some comparative observations have been 
made, however, with useful results'""". Tests of wall 
sections in guarded hot boxes3 13 are also of limited value, 
save for special and comparative purposes, because they 
are lengthy, expensive, difficult to control and the results 
obtained depend on workmanship and other incidental 
factors. Most tests, therefore, are made in guarded hot 
plates3

, in which the uncontrollable variables are few 
and the results from which may be applied with a reason­
able degree of accuracy to different kinds of construc­
tion. Two specimens of the material are sandwiched 
between a centre plate, which is heated electrically, and 
two outer plates that are cooled by water or brine (Fig. 7). 
The central plate has ·two heating elements, the outer or 
guard ring being provided to counteract any heat losses 
from the exposed edges, so that all the heat energy 
supplied to the middle element passes normally through 
the surface of the test specimen. Temperatures on the 
hot and cold sides of each specimen are measured by 
thermocouples. This procedure measures directly the 
conductance of a specimen of a definite shape and size 
and from this the conductivity is calculated using the 
relationship-

Conductivity = conductance x thickness (C = kx) 
This relationship is based on the assumption that surface 
resistance of the material is negligible but. in the writer's 
experience, this is only true to a limited extent. Indeed, 
the surface resistance may be responsible for test con-
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ductivities from 30 to 50 per cent. higher than those 
quoted in the literature''' (Fig. 8). For these reasons, 
observed values of conductance are preferable (when 
obtainable) to calculated values of conductivity. Unfor­
tunately the size and design of hot plate apparatus varies 
considerably in different laboratories · and, so far, even 
in the latest test codes, little has been done to avoid this 
variable factor. It is to be feared that vested interests 
and published advertising material have tended to delay 
the standardization of this important piece of apparatus, 
and therefore, the published figures are not always 
comparable when the tests to which they refer are made 
in different places. 

Another variable is the mean temperature, which is 
h+to 
--- where h is the temperature of the warm side of the 

2 

material and h that of the cold side. Conductivities are 
reported at different mean temperatures and these, in 
turn, usually do not conform to the temperature of the 
actual installation. Fortunately, the relationship between 
mean temperature and conductivity is comparatively 
constant for the common insulating materials (Fig. 9) so 
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that corrections for this variable may be made with a 
reasonable degree of accuracy. It is difficult to make 
tests at low mean temperatures (50 °F. or less) because 
condensation of moisture takes place on the cold side 
of the material. Indeed, for this reason the 8-inch hot 
plate in the writer's laboratory has now been entirely 
enclosed, though at some sacrifice of accessibility. The 
superficial pressure used between the plates (within 
reasonable limits) does not appear to affect the test 
results obtained, save in the case of blankets, where the 
thickness and density may be affected by excessive 
pressure' . Care must be taken to avoid the latter 
contingency. 

The physical properties and structure of the material 
have a very definite influence on the thermal properties. 
Most insulating materials rely on still air for their effec­
tiveness. This has a conductivity of about 0.16 B.T.U. per 
sq. ft. per degree (F.) temperature difference per inch of 
thickness per hour and, as solid materials have higher 
conductivities than this, that structure having the smallest 
amount of solid material present is likely to have the 
lowest conductivity*. Light concretes, for example, have 
considerable porosities and low conductivities, but are 
correspondingly fragile; this applies to most cellular 
materials. Fibres may be arranged in various ways 
(Fig. 3) to give greater effectiveness but, as the air spaces 
become larger, the air may circulate inside the body of 
the material itself, thus increasing the conductivity at 
very low densities (Fig. 10). The probability of this was 
established by the writer some years ago' '" and its effects 

· Recently, statements have been made that some materials have 
conductivities lower than that of still air. This has been attributed to 
the very fine structure of the materials in question, but the validity 
of such claims has yet to be substantiated. 
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have recently been confirmed by Wilkes and Vianey"' in 
an investigation of ceiling insulation. They found that, 
because of internal convection, the heat transmissions 
of loose fill insulators were from 54 to 107 per cent. 
higher than the present accepted values and that those 

for the batt type insulators were from 7 to 61 per cent. 
higher than the calculated values. Blanket insulators 
checked fairly closely with the values computed from 
conductivity tests. 

One way of combining exceptional lightness with 
good insulating value is to use very fine filaments (as in 
Fiberglas) which have a large superficial area in propor­
tion to their weight. The presence of "shot" or beads in 
mineral wools adds to the weight and contributes 
nothing to the insulating value. This ingredient may 
vary from 1.5 to 54 per cent. of the weight of material 
present". The thermal capacity is also decreased as the 
weight of material is reduced. 

Liability to absorb and retain moisture is important, 
as the conductivity increases with moisture content. 
Water vapour has a conductivity of 0.16- 0.20 B.T.U. 
whereas liquid water conducts about 25 times and ice 
about 90 times as much heat as the vapour. All fibrous 
materials are liable to absorb vapour, which will con­
dense on the fibres if the local temperature falls below 
the dew point (Fig. 11), but the form of condensation 
has an influence on the final result. If the fibres are oily, 
the vapour is condensed in small drops, wheras in other 
cases it appears as a -continuous film, which affects the 
conductivity more seriously. In the former case, how­
ever, the drops may tend to drip into the lower strata, 
filling up the air spaces and producing a water-logged 
condition. The best policy, therefore, is to exclude water 
or water vapour as far as possible. 
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The case of concrete calls for special mention as, not 
only does the conductivity vary with composition and 
density, but also with the age of the specimen" . Tests 
made at the A.S.H.V.E. research laboratory indicate that 
the conductivities of two concrete slabs were reduced 
10 and 19 per cent. respectively after ageing for 3 Y2 years 
and even then the value of "k" was still falling . Fig. 12, 
containing values from numerous sources for concretes 
of different densities, indicates that the conductivity 
value of 12 recommended by the A.S.H.V.E. is consider-
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ably above the mean, but this error, if it be one, is on 
the safe side. 

The use of wood waste in the form of shavings and 
sawdust has caused considerable controversy, partic­
ularly in connection with fire hazards. If properly packed 
they are superior to hollow walls in this regard and 
have, in addition, considerable insulating value if kept 
dry. There is no evidence to show that they are more 
likely to harbour vermin than are any other packed 
materials", but in many instances, as a further safeguard, 
they are mixed with 10 per cent. of slaked lime. The 
writer's experiments indicate that this treatment in­
creases · the heat transmission of sawdust by 3- 4 per 
cent. Care must be taken to protect electric wiring pass­
ing through the insulation, but apart from that, the fire 
hazard does not appear to be serious. 

The question of shrinkage is important in some cases 
(as in wood) because continuity of surface is generally 
necessary for effective insulation. Granular and powd­
ered materials also, must not be liable to disintegrate or 
settle, leaving empty spaces at the top of filled walls. 
In this respect. batts or boards, which have permanent 
forms are decidedly advantageous. Usually, however, 
they are more expensive to install and it is frequently 
impossible to employ them in existing buildings. 

The cheapest way of providing insulation in a wall 
is to make it hollow, but the size of the air spaces used 
may be such that a considerable amount of heat is trans­
mitted through them by radiation and convection3

• 

Rowley & Algren" investigated the effect of changing 
the size and the thickness of the air spaces, and found 
that beyond a thickness of %-inch, the thermal resistance 
of the air space remained very nearly constant. so that 
this thickness has been taken as the optimum width for 
air spaces. Experiments made at the University of 
Toronto, however, indicated a progressive increase of 
resistance when thicknesses of 2, 3 and 4 inches of air 
were tested in a frame 24 inches square. In general, 
however, a thick air space is best subdivided into a 
number of thin ones placed in series. 

The advantage of filling the air spaces in hollow 
blocks, tiles and walls, with sawdust. shavings or graveL 
was indicated by Arkley'• and Greig" and has been 
confirmed by 'the writer3

• 

The low "emissivity" (high reflective power) of alumi­
nium and other metallic foils reduces the transmission of 
radiant heat across air spaces and, if a number of such 
barriers are used in series with each other, the conducted 
and convected heat are also reduced, so that the combina­
tion forms an effective insulator (Fig. 6). The following 
test results were obtained at the University of Toronto on 
air cells 24 inches square and 3 Y2 inches thick: 

Conductance 
A. Simple frame with one air cell .. 0.67 B.T.U. 
B. Two air spaces. each 1% inches wide formed by 

using a paper partition .. 0.40 
C. Two air spaces as in B, but using a partition of 

corrugated paper containing small air cells ... 0.31 
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D. Similar to C. but one face covered with aluminium 
foil facing hot side ... 0.19 

E. Specimen D reversed so that aluminum foil faced 
cold side... 0.22 

F. Air cell divided into three equal parts by means of 
aluminium foiL 0.17 

A further test was made to indicate the effect of a very 
thin layer of fine household dust on the specimen 
arranged as in D. It was found that the dust increased 
the conductance from 0.19 to 0.25 B.T.U. 

MacConkey"" gives the following conductances for 
air spaces over % inch thick: 

Faced on both sides with ordinary building materials . 
Faced on one side with bright aluminium ... 

1.10 B.T.U. 
0.46 B.T.U. 
0.41 B.T.U. Faced on both sides with bright aluminium ... 

Other characteristic figures for typical walls are given 
by Wilkes" and Rowley" . 

In some instances, alun:inium paint may be used with 
beneficial results as is indicated by the following tests 
made at Toronto: 

Conductance 
Air space 2 inches wide with light concrete slab on 

one side... .770 
Same specimen with face of slab covered with alumin-

ium paint... .545 

The emissivity of a surface covered with aluminium 
paint is 0.3 to 0.5 as compared with 0.9 for a paper surface 
0.04 for bright aluminium foiL The presence of oxide or a 
protective coat of transparent lacquer increases the heat 
transmission to an increasing extent as the coating is 
made thicker. 

Increase in Emissivity of Aluminium Sheet When Coated with 
Oxide and Transparent Lacquer 

Thickness of coating-inches 

0 
2/ 100.000 
4/ 100,000 
8/ 100,000 

Oxide 
Emits % Reflects % 

3 97 
11 89 
30 70 
63 37 

Lacquer 
Emits % Reflects % 

3 97 
5 95 
8 92 

28 72 

Wilkes, however, gives a number of examples to indicate 
that aluminium foil retains its effectiveness for long 
periods of time in practical installations of various 
kinds'''"'-

In the case of reflective insulation, most of the heat is 
transmitted by convection and varies with the 5/ 4 power 
of the temperature difference across the air celL It 
follows that the amount of heat transmitted through a 
roof thus insulated is much less with the heat flowing 
downward than with the heat flowing upward""', the 
heat flow in summer being less than one-half of that 
under winter conditions. The conductance (C) also 
became less as the height of the air cell increased, as 
follows: 

Temperature Difference Between Surfaces 
l0 °F. 40 °F. 

Air space 1 ft . high .. . C=0.42 C=0.57 
Air space 3 ft . high .. . C=0.38 C=0.52 
Air space 8 ft. high .. . C = 0.36 C=O.SO 

This indicates the probable extent of the error when 
experimental determinations of heat transmission made 
in small apparatus are applied to larger air spaces in 
buildings. 

Aluminium foiL being very thin (0.0005 inch thick) 
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has a low heat capacity, but is relatively easy to tear. 
The most effective arrangement is in parallel sheets 
(usually three sheets per inch), but this needs a frame 
and is easily damaged. The arrangement in crumpled 
form (Fig. 6) is not quite so effective• but is more flexible 
and cheaper to install. Additional strength is obtained 
by mounting the foil on one or both sides of kraft" paper, 
and rigidity by applying it to corrugated board or to 
some kind of wall board. Ail of . these forms are 
obtainable commercially. 

Another form of air space insulation is the double 
glazing of windows. In tests at Urbana on one house, the 
use of storm sashes gave an actual fuel saving of 15 
per cent. as against a calculated 27 per cent. saving41

• 

Griffiths' gives the following comparative figures, 
derived from Swedish experiments. 

Single pane of glass Vs inch thick .. . 
Two panes of Vs inch ·glass 

placed close together ... 
Two panes of glass with 

•!s inch air space .... 

(C) Infiltration 

Heat transmission air to air 
U = 1.024 B.T.U. per deg. F. 

U= 0.63 B.T.U. per deg. F. 

U= 0.53 B.T.U. per deg. F. 

The leakage of air and water vapour through cracks 
and other discontinuities in the structure has been 
thoroughly investigated and the extent of the consequent 
addition to the heating load is well known. This section 
refers more particularly to the leakage of air or water 
vapour through the materials themselves. The latter are 
divided by Rowley" into three classes. 

(a) Permeable to gases and do not absorb water 
vapour. 

(b) Impermeable to gases but absorb water vapour. 
(c) Permeable to gases and absorb wetter vapour. 
Experiments made by the writer at Toronto" indicated 

that the permeability of fibre boards of different thick­
nesses to the passage of air depended on their densities 
and was independent of thickness. Packed materials 
such as sawdust, mineral wool, glass wool, etc., were 
permeable to a much greater extent and in those cases 
both density and thickness were controlling factors. 
Lath and plaster construction was also permeable to a 
small extent, but in none of these cases was the trans· 
mission of water vapour investigated. The addition of 
aluminium foil to fibreboard provided an impenetrable 
barrier and two coats of aluminium paint reduced the air 
leakage by about 75 per cent. 

The infiltration of water vapour *, however, is usually 
the more important factor, as the steam tends to condense 
in the air spaces and may possibly freeze there. The 
condition generally is similar to that for type (b) and 
the vapour always travels from the high to the low 
temperature side, so that any vapour barrier should be 
placed on the warm side of the insulation. The cold side 
should be adequately ventilated, allowing condensed 
water to escape by evaporation, otherwise the water will 
· water vapour is steam and its properties are given in the steam tables. 
• A tentative standard method of testing has been prepared and is now 
under consideration by a committee of the American Society for 
Testing Materials. 

accumulate and cause considerable trouble. In some 
materials, this barrier is supplied by an asphalt coating 
e.g. Fiberglas board or cork board) but in others, some 
kind of paper or membrane should be employed. 

An organization which annually erects large numbers 
of houses in Northern Ontario, has investigated the 
vapour resistances of a large number of such mem­
branes. One side of the membrane was exposed to air 
having a relative humidity of 95 to 100 per cent., at 70°F. , 
while the air on the other side was dried by sulphuric 
acid. The weight of water passing through the different 
papers varied from .08 to .34 oz. per square foot per 
day, so that there is evidently a wide variation in the 
resistance offered by "waterproof" building papers to 
the passage of water vapour. In general, the roofing felt 
types and heavier asphalt-coated paper types gave the 
best results, followed by the paper sandwich type. Com­
mon tarred building papers were not as good as the 
others. 

As yet, there is no standard test for these papers* but 
Babbitt" has defined the "diffusance" as the number of 
grams of water vapour diffusing through one square 
metre of the material in 24 hours when a vapour pressure 
difference of 1 millimetre of mercury is maintained on 
the two sides of the sample. As a result of these tests 
it was considered that the maximum diffusance should 
be 0.5 gm. and the following were found to be suitable: 

l. . Asphalt saturated and coated sheathing felts (0.04-
0.19) . 

2. Asphalt saturated and coated kraft papers (0.12-
0.32). 

3. Asphalt coated kraft papers (0.27-0.96). 

4. Duplex papers (0.23-1.04). 

5. Light weight waxed kraft papers with continuous 
surface film (0.07- 0.79). 

6. Heavy roofing papers (0.02- 0.23). 

7. Infused papers (0.29-0.54). 
The wide variation in other materials is illustrated by 
the following: 

8. Sheathing papers (89- 113). 

9. Asphalt saturated rag felts (0.30- 20.4). 

10. Asphalt saturated asbestos felts (0.09-8.62). 

11. Asphalt saturated sheathing papers (0.95- 10.6). 

12. Tar saturated sheathing papers (6.55-15.0). 

The tests indicated that an impervious surface is the 
essential factor and that the diffusance is independent of 
thickness, weight. type of paper, etc. The actual amount 
of diffusance is probably dependent on the number and 
extent of small pin holes present. The effects of a slit, 
such as would exist at a joint or break, are also discussed 
by the same author"' and this investigation again illus­
trates the importance of an unbroken surface. 

The mechanics of moisture distribution through struc­
tural materials has been studied by Babbitt" 26 Rowley, 
Algren and Lund'• and Teesdale"". This is affected by 
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(1) The temperature distribution through the wall. 

(2) The moisture content of the air, inside and outside. 

(3) The resistance of the various parts of the wall to 
vapour movement. 

The temperature distribution through the structure can 
be calculated from the total temperature difference and 
conductances and, if the extent of moisture transmission 
is known, the point where the temperature line crosses 
the dew point indicates where condensation is likely to 
begin. The inside of the sheathing is at a lower tempera­
ture when insulation is present than it is when the air 
space is empty (Table and Fig. 11). Thus, insulation 
having a low resistance to vapour transmission (e.g. 
mineral wool) may actually promote conditions favour­
ing condensation so that, in such cases, an efficient 
vapour barrier is essential'•. 

UninsuJated Insulated 
Sheathing Dew Sheathing Dew 

Outside Temperature Temp. Point Temp. Point 
20 °F. 44 °F. 44 °F. 30 °F. 44 °F. 

0 °F. 35 °F. 36 °F. l5 °F. 36 °F. 
- 20 °F. 27 °F. 28 °F. - 2°F. 28 °F. 

The deterioration of sheathing papers with time was 
investigated by the United States Bureau of Standards"', 
using an accelerated ageing test. They reported that 
many papers did not satisfactorily retain their resistance 
to the passage of water and water vapour, the laminated 
papers being relatively unstable in this respect due to 
the partial separation of the plies, causing breaks in the 
asphaltic layer. Satisfactory performance was obtained 
with a saturated felt having one ply of plain kraft paper 
cemented to it with asphalt. Single ply asphalt treated 
papers should carry not less than 20 lb. asphalt per 
500 square feet. Metal foil papers, as a class, were 
satisfactory but it was remarked that alkalies readily 
attack aluminium under some conditions and that alumin­
ium foil should never be used where wet plaster, stucco 
and other masonry will come in contact with it. Resin 
sized papers were unsatisfactory. 

(D) Application 

Having decided on the general characteristics of the 
insulation required, the next problem is where to put 
it and the amount to be supplied. Insulating materials 
are available in various forms, but these may be divided 
into· (l) Rigid, in which the material can support itself; 
(2) Semi-rigid, in which the material is applied in finished 
form (sometimes with vapour seal included) but must be 
supported by a framework (3) Non-rigid, in which the 
material must be poured or blown into spaces previously 
prepared. The cost of application, therefore, will vary 
somewhat in these three_ cases. The same material may 
be fabricated into all of these forms as in the case of 
Fiberglas, which is available as granulated or nodulated 
wool.bulk insulating wooL batts and rolls, blankets, sewn 
blankets, metal mesh blankets, semi-rigid batts and 
panels, insulating block and moulded forms. Each of 
these is specially adapted for some appropriate purpose. 

The relative extent of the heat losses in different cases 
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depends on the form and size of the building but, in the 
case of the average six-roomed house with double 
windows and weather stripping, the table herewith gives 
an analysis by Lawton'' for several insulated houses, 
heated electrically. For comparison, an analysis by 
Segler is given, as representing the average figures 
obtained on 200 two-storey houses with unfloored attic 
spaces. Characteristic conductivity figures from various 
authorities are also given by McConkey'0

• 

Table of Losses 
Lawton (insulated) Segeler Babbitt'" 

Per cent of Per cent. 
B.T.U. per hour total loss Per cent. (uninsulated) 

Walls . 10355 29.3 27.0 36.8 
Doors .. 1814 5.1 4.3 2.1 
Windows 7812 22.1 25.8 27.7 
Air infiltration . 5204 14.8 24.6 15.5 
Ceiling and Roof 7441 21.1 16.2 17.8 
Floor 2680 7.6 2.1 

35306 100.0 100.0 99.9 
Base temperature- 30 °F. (Lawton only) 

In the electrically-heated houses the actual KwH con­
sumed for heating per 1.000 cubic feet of gross volume, 
per degree-day below 70 °F. were 0.0874 as compared 
with an estimated value of 0.1388' . 

The optimum thickness of insulating material was 
calculated by Babbitt" for a two-storey six-roomed frame 
house 28 x 30 feet, taking into account the amortised 
cost of insulation and the cost of fuel. His conclusions 
are shown graphically in Fig. 13 and in the table below. 
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A similar estimate by the Mineral Wool Association 
(N.Y.) indicates that from 3,000 to 7,000 degree-days it 
pays to use full insulation (3Y2 to 4 inches) . The general 
consensus of opinion, therefore, is in favour of thick 
insulation, particularly in ceilings and roofs, as about 
30- 40 per cent of the avoidable heat loss takes place 
through these surfaces. The heat gain in the summer 
is greatest through the roof. being about 66 per cent. of 
the avoidable heat transmission. 

Walls behind radiators are particularly susceptible 
to radiant heat losses and, therefore, additional insulation 
should be provided at these points" . Willey found that 
the temperature rose about twice as rapidly behind a 
cast iron radiator as it did behind a convector (concealed 
radiator). 

High relative humidities are liable to be troublesome, 
causing internal condensation in cold weather. The 
Mineral Wool Association quotes the following as 
desirable maximum humidities for various outside 
temperatures: 

Below zero 
0-20 °F. 
Above 20 °F. 

Internal relative humidity not over 20% 
Internal relative humidity not over 30 % 
Internal relative humidity not over 40 % 

The influence of external conditions is also indicated 
by Lawton• who estimates that, in Quebec, a wind of 
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15 m.p.h. from the west increases heat consumption by 
32 per cent., from the east by 27 per cent. and from the 
north-west by 34 per cent. The heating effect of the sun's 
rays obviously decreases the heating load in winter and 
increases the cooling load in summer. 

Rain also affects the situation as Willey" found that 
a 15 m.p.h. wind in Oregon increased the heat loss from 
a frame wall by 17.4 per cent. but that if 1/4 inch of rain 
per hour were added, the additional heat loss, as com­
pared with still air, was 32 per cent. This was due to 
evaporation of moisture from the surface of the wall, 
which increased the heat loss considerably in mild 
weather. 

Insulation of the roof tends to reduce the melting of 
snow in cold weather and so adds to the blanketing 
effect, as snow contains a considerable amount of air. 
When the snow melts, however, ice may form in the 
eaves, causing the water to "back up" under the roof 
shingles. These troubles were eliminated by a large 
Ontario organization by changing the standard form 
of construction (Fig. 14). The rock wool insulation was 
moved from the inside to the outside of the air space, a 
vapour proof barrier was placed on the warm side, a 
porous building paper on the cold side, and the flow of 
air from walls to roof space was prevented by stopping 
the top of the wall spaces with timber. A ventilator was 
placed in the peak of the roof instead of in the gables 
(where snow tended to sift into the roof space) and a 
special roofing material was used, in which the shingles 
were cemented together. 

In a brief description of this kind, much relevant 
material must necessarily be omitted and details must 
be subordinated to the main theme. For instance, no 
mention has been made of the use of hollow glass blocks 
which transmit considerable light, have insulating value, 
reduce infiltration and have structural strength. The 
comfort value of insulation is obvious and may be a 
very potent reason for its use. The method of heating 
also has some influence on the kind and amount of 
insulation employed, but these and other matters require 
more extended treatment than can be given at this time. 

As it is - quantum suHicit! 
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ALBERTA 
President's Address 

Annual Meeting Alberta Association of Architects 
January 31, 1947 

Ladies and Gentlemen: 

I should like first of all to extend to you a most pleasant 
welcome to this, the thirty-sixth annual meeting of our 
Association. To the new members particularly I extend 
a hand of welcome and the hope that they will take an 
active interest in the affairs of the Association, thereby 
contributing to the success of our activities and to the 
fellowship with other members. The year just passed 
has been a strenuous one in that a great effort has been 
necessary to meet the demands of society for industrial. 
commercial. public, and residential building. We have 
been faced with a continually increasing rise in the cost 
of construction and this, coupled with shortages and 
unrest in the labour situation, has made it extremely 
difficult to cope with the problems on hand. When this 
rising cost will cease is difficult to say, but it would 
appear from observation that the peak should be reached 
in the summer of 1947. It is unfortunate that. under the 
pressure of attempting to fulfill the demands for new 
construction, the lack of time denies the opportunity for 

detailed research and study of new uses of materials and 
methods of construction. To this end, of course, I would 
draw to your attention the need for a united effort for 
the nationalizing and uniforming of building codes in 
Canada. The lead in this regard, as you will recall, was 
given by the Federal Government in 1942 through the 
publishing of the National Building Code of Canada. 
Concern is felt that the step thus taken is not being more 
actively followed-up in an effort to bring about standard­
ization throughout the country. 

Strangely enough the war years are fast receding 
from us, and the demands of the moment are rapidly 
dimming the memory of the realities of modern warfare. 

There is much to be learned from the lessons of World 
War II, and although we in Canada were spared the 
scars of destruction, it may not always be so. Air and 
atomic warfare has touched its leperous finger on the 
vulnerable hearts of modern cities. Too densely con­
gested town centres, insufficient fire barriers, conflagra­
tions leaping across narrow streets and lanes, and the 
lack of concussion resistance in structural design, are 
only a few of the many problems that should be faced 
now. I would urge that the Federal Government be 
requested to appoint a special fact-finding commission to 
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study and recommend for National adoption basic and 
essential requirements in community planning as safe­
guard against modern warfare. 

I would be very much remiss if I failed at this time to 
express my thanks and appreciation to our Secretary, 
Mr. Wynn, and to the members of council who so ably 
gave of their time and ability toward the carrying on of 
the affairs of the association. 

M. C. Dewar 

ONTARIO 
Speaking about the little known and sparsely settled 

parts of Canada and the problems of the architect in 
such places, the Saskatchewan letter in a recent issue 
of the Journal prompted us to say something about our 
own Province. Obviously, we are not referring to the 
southern part, where, at the present time, there do not 
seem to be any problems attached to an architect's 
existence, (except wondering how the heck he is going 
to get the work out). We refer to the northern regions 
and more particularly that part known as the "mining 
country". 

Is there a pioneering spirit in architecture to-day? We 
do not mean in the field of design itself, however much 
exploring there seems to be going on in that respect; 
we mean pioneering in the way of taking architecture 
to those who have not had the opportunity of coming in 
contact with the architect. Those people who don't know, 
as our Saskatchewan friend put it, what an arch-a-teck is. 

It was just about the time that the well-remembered 
depression hit rock-bottom when, by some urge or other, 
we were prompted to get our few remaining rags 
together, along with a battered T-square and some pencil 
stubs, and set forth for that land of hope - the North 
Country. There had been reports that things were hap­
pening up there and it seemed a very good place to be, 
in view of the great decline in door-to-door sales of a 
well-known make of vacuum cleaner in Toronto. 

It must be admitted here that the venture was not 
wholly altruistic. We were not then conscious of carry­
ing the torch of the mother of the arts to that far flung 
and unknown country. (In fact, we were not sure whether 
it would be architecture or vacuum cleaners). However, 
we thought we would give architecture first chance, so, 
pitching our tent on the shores of a very attractive lake, 
we immediately put out our shingle. 

Business was good from the start; but-did you ever 
try drafting in a tent? We hadn't either, and it was not 
long before we found out that a tent wasn't the only 
awkward place in which we were to wield a T-square. 
Upon getting a commission to help with the layout and 
design of the over-ground buildings of a new mine 
(n.b., a new mine spends all its money under-ground­
except in a few cases where it was spent on a good time) 
we were advised that suitable quarters would be made 
available at the mine site. It was considered more con­
venient to work at the property. The "suitable quarters" 
turned out to be a corner in a carpenter's shed built 
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against a compressor house. This was during the dead 
of winter with anything from 15 to 45 below outside and 
the only heat in the place, an old coal oil stove. The cold, 
the saw-dust, the odor of the heater and the intermittent 
pounding of the compressor provided a perfect atmos­
phere in which to study the lines of the soaring head 
frame, the masses of the ore-bins and crusher houses and 
the sweeping lines of the conveyor-ways. Well, despite 
the physical difficulties, everything turned out alright, 
thanks to the help of a very understanding process­
engineer. We never passed that place in later years with­
out a feeling of triumph, since it struck us as being the 
best looking group of mine buildings we had anything 
to do with. 

Such was life in the north, but not all quite as rugged 
as portrayed above. There was great variety in the work 
and almost all of it was interesting, if not, perhaps, in 
the highest architectural sense. We learned in a very 
practical way the meaning of functional design. 

Possibly the most interesting and instructive part of 
such a life is in dealing with people whose knowledge 
of what an architect can do is practically nil. (He is 
usually a chap who makes blue-prints). To gain their 
confidence it is necessary to meet them at their level, 
whatever it may be, and to try to see their point of view. 
This often meant soft-pedalling on aesthetics as, with 
many, it stirred up the ingrown fear that anything that 
was going to be made to look beautiful was going to cost 
more. Aesthetics was a thing you kept under your hat, 
but it was invariably appreciated in the finished article. 

Not intending to brag, the state of affairs finally 
developed where we were trying to figure out if a draft­
ing board could be rigged up in a plane. This would 
have enabled us to get out our plans almost on time 
(which was usually the day before yesterday) at the 
same time allowing us to keep our appointments (which 
were usually "right away"). The volume of work seemed 
to indicate that there was a growing need and desire for 
the architect's services. This increased with the influx 
of businesses such as radio and publishing, and the need 
for more and better schools, hospitals, and homes. 
People of the north realize that it is not quite as temporary 
as they first expected. Many have spent their whole lives 
there with no signs of things petering out and their 
attitude is that they should have buildings just as good as 
comparable communities in the south. 

One could point to many features which now help to 
give a permanency to life in the north country, such as 
agriculture and manufacturing industries, but the fact 
remains that it is still very much dependent on mining. 
The surprising point is the now evident permanency of 
mining itself. At the present rate of operations and 
barring any unforeseen economic upsets, the end of 
mining will not be in our day nor within the next two or 
three generations. With the reserves of the existing 
mines, the number of properties under development 
whose mineral extent is unknown and the vast areas 
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still to be prospected with new devices, there are many 
years of mining ahead. 

The point we would like to make is that there is a 
wealth of experience to be gained in the north country 
by the young architect who can take it- and hand it out. 
It is to be regretted that the average younger man in the 
city office does not get the opportunity to rub shoulders 
with his fellow beings, outside of his profession, in a 
way related to the business of architecture. It is years 
before he has a chance to make contact with the man 
who is paying the shot. The tendency is that his psychol­
ogy will not have that "good business" angle which is 
important in dealing with individuals or companies 
spending large sums of money on buildings. 

The foregoing may be neither timely nor contentious. 
Nearly everyone connected with architecture these days 
is so busy on really "big stuff" that there is no thought 
of pioneering. If, however, there is a courageous soul 
or two amongst us we can guarantee that he will be well 
repaid in experience and a good living by spending a 
few years in the north country. 

Ross Brisley 

QUEBEC 
L'Assemblee Annuelle de !'Association des Archi­

tectes de la Province de Quebec est un evenement tradi­
tionnel, et l'effort des organisateurs trouve une compen­
sation dans le succes remporte pour la satisfaction des 
membres. 

Il est agreable de noter que la cinquante-sixieme 
Assemblee Annuelle de I' Association, tenue au Chateau 
Frontenac, les 24 et 25 janvier dernier, fut reussie a plus 
d'un point de vue. Le Conseil sortant remarqua avec 
plaisir une delegation de membres de l'exterieur plus 
nombreuse qu'a certaines convoc(!.tions anterieures. 

L'heureuse initiative mise en pratique cette annee pour 
la discussion plus complete des sujets inscrits a I' agenda, 
procura une occasion inusitee et non moins appreciee de 
ceux qui assisterent. aux seances tenues durant les deux 
jours de la fin de semaine. 

La presentation de l'assemblee fut attrayante pour 
plusieurs raisons, l'ordre dans lequel les items inscrits 
se succederent, laissa !'impression chez plusieurs que la 
reunion en ses quelques trois seances s' etait ecoulee 
rapidement, et la pluspart de ceux qui y assisterent 
semblent avoir temoigne leur satisfaction en ayant 
ecoute ou pris part aux debats. 

Ala premiere seance, il s'imposait en ouvrant l'assem­
blee que }'Association exprime par son president ses 
condoleances au clerge pour le deuil dans lequell'eglise 
etait plongee par la mort du Cardinal Villeneuve; ses 
grandes qualites du sens du devoir, du coeur et de 
l'esprit ont motive le chagrin general. 

L'adoption des rapports des comites s'executa rapide~ 
ment, quelques explications de la part des presidents 
furent donnes a !'assistance. 

L'urbanisme, sujet d'actualite, ne fut pas ignore, une 

legislation dans ce sens fut preconisee comme suscep­
tible d'engendrer nombre de bienfaits si le gouverne­
ment provincial y apportait une attention toute speciale. 

Sans imprimer aucune contrainte aux membres sur 
les nombreux avantages que renferme !'assurance­
groupe contre la maladie et les accidents, il fut presente 
un rapport oral exposant ce doni peut beneficier la 
collectivite professionnelle dans cette Province. 

Une discussion interessante s'engagea sur le tarif pour 
la construction d'habitations en series, et il fut presume 
que cette question pourrait etre de nouveau un sujet 
d'etude pour quelque comite. 

La question interessante pour tous, soil le degreve­
ment d'impot sur le revenu des architectes fut egalement 
touchee, plusieurs objections furent exprimees au sujet 
du mode actuel de prelevement et quelques suggestions 
judicieuses touchant ce theme fur en t portees a 
I' attention. 

L'assistance exprima son appreciation pour l'oeuvre 
deja reconnue de l'Ecole d'Apprentissage des Metiers 
du Batiment destinee tout specialement a la formation 
des veterans en artisans competents, cette institution de 
merite randra sans tarder des services a l'industrie. 

Les classes d'initiation au dessin d'architecture, partie 
des Centres de Readaptation a la vie civile pour les 
veterans, furent jugees une initiative Ires a propos pour 
aider le jeune homme a se perfectionner dans l'occupa· 
tion de son choix. 

Les membres se plaisent a se retrouver a Quebec ou 
la profession et le metier ont commence a eire exerces 
pour faire naitre des traditions et engendrer des oeuvres 
artistiques d'un caractere distinct, propre a notre Prov­
ince. Les confreres semblent egalement apprecier I' occa­
sion de se reunir dans la vieille capitale, tous etant 
desireux de renouer des liens d'amities. 

Cette assemblee fut des mieux reussie grace au zele 
des organisateurs et de cette initiative de repartir en 
plusieurs seances l'etude et la discussion de questions 
pertinentes a la profession. 

Maurice Payette 

QUEBEC 
C'est dans l'ancienne capitale et sous les toils ac­

ceuillants du Chateau Frontenac qu'eu lieu la convention 
annuelle de I' Association des Architectes de la Province 
de Quebec les 24 et 25 janvier dernier. A }'entree, les 
traditionnels sapins illumines de mille feux incitent les 
esprits a se manifester, parfois au cours meme des 
assemblees, et c'est dans une atmosphere de franche 
camaraderie que se deroulent les differerentes activites 
de !'Association que !'Honorable Secretaire Honoraire 
se plait a nous relater dans la presente edition du 
Journal. La Metropole eut egalement l'honneur d'acceuil­
lir les 20, 21 et 22 fevrier dernier plusieurs distingues 
invites, delegues et representants des differentes pro­
vinces du Dominion lors du congres de l'Institut Royal 
d'Architecture du Canada. A l'Institut comme a l'Asso-
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dation Provinciale, offrons aux presidents respectifs 
ainsi qu'aux dignitaires elus et reelus nos felecitations 
sinceres et nos meilleurs voeux de succes. 

"The Client. Mr. Canada, an average Canadian in his 
middle 30's, has needed a house since the end of the 
war . . . He should not. however, exceed this expenditure 
($6,000.00) and is very desirous of obtaining a house 
compatible with his family's needs at a lesser cost .. . " 
Dans cet extrait du programme, en marge du recent 
concours de la Societe Centrale d'Hypotheque et de 
Logement. les possibilites prevues semblent incompa­
tibles a la realite brutale des temps presents. 

De fait , une infime minorite peut se prevaloir des 
avantages que procure ce concours et la grande masse, 
celle qu'on semble vouloir impressionner, ne pourra 
encore jouir d'une civilisation vraiment humanitaire sans 
cet element essentiel qu'est !'habitation saine et con­
fortable . La mesure de }'effort vis-a-vis ce probleme 
capital et d'envergure, s 'estime a pres de $0.002 par 
habitant. La contribution merite d'etre soulignee. 

Pour un effort sincere et de portee plus grande, il y 
aurait peut-etre lieu d'envisager le probleme sous un 
angle different. Beaucoup pretendent en effet. a une 
reorganisation de l'industrie et de la technique du 
b&timent et plus immediatement. a une formule autre 
que la maison isolee. 

Quoiqu'il en soit, la tache depasse l'individu. Elle 
implique des centres de recherches ou !'integration des 
forces economiques, techniques et sociales soient mises 
en oeuvre pour un but commun. L'universite, !'ecole 
profesionnelle jouit deja. a des degres divers. d 'etre le 
milieu favorable a la creation de tels centres. 

Souhaitons que, par des fonds speciaux, tous nos 
gouvernements se fassent un devoir de pourvoir gene­
reusement, et a !'education comme a la creation de 
centres de recherches et d'experimentations. Nos pro­
fessionnels pourraient y donner toute la mesure de leur 
esprit progressif pour le plus grand bien de la plus 
grande masse. La question est d'importance nationale. 

Pierre Morency 

SASKATCHEWAN 

As this month's deadline approached, nothing had 
been contributed voluntarily by Saskatchewan archi­
tects. I therefore decided to beard some lion in his den 
and interviewed that prominent architect, Newel Post, of 
the firm of Post, Post, Post and Post, with offices on the 
top floor of the Post Building, Posthole, Sask. 

When I called I found Mr. Post busy on caravansary 
plans in anticipation of the next drought, which he feels 
is just around the corner. 

"People won't have money to buy gasoline", said 
Mr. Post. "and camels are the logical answer to the trans­
portation problem. There is no accommodation for 
camels at the present gasoline stations, and a well 
designed caravansary is essential. I want to be 
prepared. 
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"Mr. Post." I began, "What is your opinion of modern 
architecture?" 

He leaned back in his chair in deep thought, put 
the tips of his fingers together, and watched a few idle 
snowflakes drift past the window. Suddenly he leaned 
across his desk and said: 

''Architects of to-day who were old enough to wear 
tailor-made pants at the turn of the century. will remem­
ber the revolt against Grandpap's jigsaw architecture, 
which resulted in the classic revival of the early 1900's. 
They will also remember the mission craze in furniture . 
when a table had to be heavy enough to pinch-hit for 
a loading platform. Jigsaw architecture and mission 
furniture were 'Modern' in their day, but they were 
fundamentally ugly. and people turned against them. 
I believe the time is coming when clients will refuse to 
pay architects for designing buildings that look like 
exalted cheese-boxes. They will demand something 
which displays some ability and imagination." 

"But Mr. Post." I interrupted-
He held up his hand for silence and continued: 
"The classic designer slavishly copied The Orders. 

with the aid of his Vignola. The modern designer copies 
what currently passes for architecture, just as slavishly. 
Personally. I think he is in as deep a rut as his Dad was 
forty years ago." 

"Yours is an interesting viewpoint, Mr. Post, but you 
must admit that modern architecture is functional. " 

"Functional." he exploded, and crossed the room to 
return with a recent copy of a well-known magazine. 
"Look at that. There you have an example of modern 
functionalism." 

He pointed to a boxlike residence where the stone 
garden wall had been looped up to form a blank window­
less elevation. 

"What's the function of that mass of stone unless it 
is to form a backstop for a machine gun target?" 

He swung around and pulled another book from his 
bookcase. It was the Philadelphia Year Book for 1913. 
He opened the book. 

"There," he said, "are houses that were good thirty­
five years ago. They will be good thirty-three years 
hence. With modern plumbing, heating and lighting. 
those houses are modern. They are more livable than 
many of to-day's monstrosities. Remember, when this 
book was published the California Bungalow was 
modern." 

He arose and shook hands to indicate that the inter­
view was at an end and I thanked him for his time and 
courtesy. When I left the office he again was bent over 
his drawing board, the smoke from his cigarette dividing 
and curling up past his ears in twin spirals, like the 
smoke of Indian signal fires . 

As I drove out of Posthole, a solitary magpie flew 
across the highway and I thought I heard him say: 

"Brother, will that one be controversial." E. /. Gilbert 
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