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NORTH TORONTO MILITARY ORTHOPEDIC HOSPITAL,

ORIGINALLY ERECTED BY THE
SALVATION ARMY AS A TRAINING SCHQOOL AND TAKEN OVER BY CANADIAN MILITARY

HOSPITALS COMMISSION WHEN THE CALL CAME TO PROVIDE HOSPITAL ACCOM MODA-
TION MORE QUICKLY THAN NEW BUILDINGS COULD BE CONSTRUCTED.



Plans and Construction of Military Hospitals

United States Architect Who Assisted in. the
Erection of Military Hospitals in France Out-
lines Flans Adapted to American Requirements

By Charles Butler, in “Architectural Forum.”

€6 AR HTOSPITAL’’ covers a multitude
‘ of varying types of building with
varying destinations, from the hole in the
ground in the front line trench to the greal
physieal re-education centres in the rear, and
includes canal boat, railroad train hospitals,
hospitals for contagious diseases, rest camps,
ete. )

The hospitals, however, to which I refer espe-
cially in the present article, are those for the
general care of wounded and sick, and it may,
perhaps, be easiest to classify them by their
geographical relation to the front. I speak, I
may say, entirely of the French front, as my
experience at the British front is extremely
limited.

I should perhaps preface my remarks with an
axplanation of just what

seem necessary, and I voluntecred my services
to work out this model plan. A very excellent
site was selected just outside the Bois de Vin-
cennes, the great park to the east of Paris cor-
responding to the Bois de Boulogne on the west.
At my request, M. Pellechet, a former fellow
student at the Ecole des Beaux Arts, was to his
considerable annoyance dug out of his second
line trench and brought back to help me on the
work. Dr. Dumont, a prominent young civilian
surgeon, similarly mobilized for the war, was
shortly after added to our combination, and
we three working together have since very con-
siderably influenced the design of French war
hospitals. . :

All France is divided into two parts, the army
zone—and the rest. The zone is a strip, on the
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some knowledge of
French war hospitals.

As a member of the
American Relief Clear-
ing House 1 was at
work in Paris in the
fall of 1915, when Dr.
Carrel, who knew of my
having made a special
study of hospital plan-
ning in America, asked me to prepare for him
the plans for a small 100-bed unit, to be erected
closer to the front than his hospital at Com-
piégne, then under shell fire and likely to be
evacuated any day.

Administration difficulties in regard to the
admission of foreign nurses to the advanced
zone of the army prevented the erection of this
lhospital, and the destruction of the 380 mm. gun
which was shelling Compiégne ended the neces-
sity of evacuating, so the project was dropped;
but the Deputy Minister .of War in charge of
the Medical Service (there are three assistant
Ministers of War in France for Munitions, Sup-
plies and Medical Service) expressed his inter-
est in the plans and asked me to bring them to
him. Tt turned out that it had been planned to
hold a competition for a model portable house
type of hospital to be erected near Paris and
to serve as a type for future base and home hos-
pitals; but after looking over our plans the
minister remarked that a competition did not
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Plan for 500-Bed Base Hospital, Vincennes, Paris, France

Quartier Général. 1In
this zone lie the front
line hospitals, ambul-
ances, dressing stations,
ete.

The grouping of these
services is about as fol-
lows: In the front line
trench is what is known
as the 4b»i du Blessé, a
hole in the side of the trench, where the wound-
ed man is put to get him as much as possible
out of danger till he can be moved to the ad-
vanced dressing stations which lie fifty yards or
s0 behind the front line trenches. This dressing
station, or poste de secours, is presided over by
an assistant surgeon, probably a medical stu-
dent when war began. From the dressing sta-
tion, which is always underground and eontains
perhaps a dozen bunks, the wounded man is
transported, as soon as the firing slackens suffi-
ciently, through the boyau, or communication
trench (boyau means bowel, and the convolu-
tions of the communication trench for the pur-
pose of localizing the effect of bursting shells
fully justify the name), back to the battalion
dressing station, perhaps a mile away.

You can imagine just how painful is the trip
through this mile of winding trench. Various
types of stretchers are used, perhaps the most
satisfactory being the hammock stretcher hung,
from a pole carried on the shoulders of the
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bearers and more easily manceuvred in the
winding trench than the ordinary side pole
stretcher. There are also chair stretehers for
seated cases, cte.; but any way you take it, it is
a hard trip for a wounded man. At the bat-
talion dressing station is a full fledged surgeon
and there arve facilities for operating—as al-
ways underground. This dressing station is
generally accessible for motor ambulances, at
least at night.

The advanced dressing station is located so
that one end is in direct communication with the
boyaw through which the wounded are trans-
ported. It is underground and fairly heavily
protected, and contains beds in two tiers, with
a small space at one end for emergency dress-
ings and stores. The wounded reach this post
in about six minutes, and from there are carried
in ordinary stretehers about a mile to the end of
. the military road, the farthest point to which
ambulances can- go.

CONSTRUCTION

about one hour from the front.

The next station, called an ambulance, is
located about two miles from the front, and
comprises a number of buildings underground.
The operating room is about eight by seventeen
feet, with an arched roof of corrugated steel, the
crown of which is about seven feet four inches
above the floor. The haunches of the arch are
filled with earth up to the level of the crown,
above which is a thin layer of cement and a
course of tree trunks about eight inches in
diameter. Above these is the first explosion
chamber, about twenty inches high, again two or
three courses of logs, another explosion cham-
ber and additional logs covered with earth and
rocks, making a total thickness from crown of
arch to the surface of about twelve feet.

The explosion chambers are designed to
counteract the effect of the type of high ex-
plosive shells which are fitted with a delayed
fuse that, ignited by im-
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struction of the roof is
interesting in showing
the provision made for exploding shells. An
explosion chamber is built immediately above
the ceiling over one layer of logs. Above the
chamber there are generally at least four layers
of logs, each layer placed crosswise of the pre-
ceding one, and large stones and earth above
these to a depth of at least five feet. For ab-
solute protection against shells up to and in-
cluding 220 mm., experience has shown that
fifteen feet should be provided. Against 380
mm. and 420 mm. shells, experience has as yet
shown no satisfactory method of insuring pro-
tection.

The battalion dressing stations are located
underground and heavily protected from shell
fire. They contain an operating room at one ex-
tremity, provided, as always, with two exits.
‘Beds in two tiers accommodate about twenty-
four wounded. Living quarters for orderlies,
surgeons, cte., are provided above ground. The
wounded from the advanced stations arrive

"Permanent Military Hospital at Issy les Moulineaux. France

hospitals can wait in
security for the am-
bulances to carry them away.

This description might be extended to great-
er length, but will serve to give a fair idea of
the dressing stations and ambulances lying in
the advanced zone, the first two or three miles
back from the front, where shells may always
be expected and danger is at all times present.

The French Medical Corps has devised a most
ingenious unit for use in connection with these
ambulances—what is known as the Ambulance
Chirurgicale Automobile. This consists of a
unit construction portable building, comprising
a waiting room about ten by sixteen feet, a steril-
izing room about the same size, and an operat-
ing room about twenty by sixteen feet, all of
Wlnch can be packed on two motor tr ucks An-
other truck contains a very complete sterilizing
outfit, a fourth the X-ray equipment with elec-
tric generator, while the fifth serves for general
supphes and transport of personnel. These
buildings are now being erected with double
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walls and steam heat, and can be quickly trans-
ported to the point on the front where they are
most needed. :
- Wenow come to the field hospitals lying a lit-
tle farther back, and in which men can be cared
for who need a few days’ treatment before be-
ing sent on to the rear. They are a cross be-
tween the ambulances and the base hospitals,
and are ecither in existing buildings, in tents,
or in portable barrack buildings, but more and
more in barracks, and with more and more of
the conveniences and comforts of the base hos-
pital.
Back of the field hospitals lie the great cen-
tres, such as Revigny and Bar le Duc to the rear
of Verdun, Belfort in Alsace, Bray and Amiens
in the Somme, where the wounded are counted
by thousands instead of by hundreds, and where
the final sorting out is done.

At Bray, which I visited in October, the group
contains three thousand five hundred beds,
divided into a hospital of one thousand beds for
the seriously wounded who are not transport-

mental changes, the plan for the hospital .at
Vincennes was never executed, it has served as
the basis for the plans of many. other hospitals
to be built all over France, which were sub-
mitted for criticism to our committee.

An interesting development of the work of
our committee is the plan for the permanent
military hospital at Issy les Moulineaux. For
this hospital complete plans had been prepared
and approved just before war broke out; but as
a result of the modifications caused by war ex-
pevience, we were asked to completely replan
the hospital, which in its general scheme of ar-
rangement follows the.war hospitals, but is
executed in permanent materials.

On my return to the United States last winter
I was asked to assist the Committee of Direc-
tors of Red- Cross Base Hospital Units of New

~York, and the following plans for typical base
hospitals show the result of our work in France
as adapted to American requirements.

The site selected is assumed to be on the south
side of a road, with the ground sloping slightly
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and doctors’ quarters
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for giving first-class
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4 is in the two courts,

surgical treatment.

It was a hospital of
this type whiech I was asked to design to be
erected as a model just outside of the gates of
Paris.

This plan will serve to show the special re-
‘quirements of war hospital planning. They are
in relative importance as follows: :

1. Reduction of road building to minimum.

2. Complete intercommunication between
buildings by wheeled cars. Patients, food, linen
and supplies of all sorts are carried on wheels,
and all buildings must be connected by galleries
uninterrupted by steps.

3. Grouping of wards for easy service and
with proper north-south orvientation, and south
end unobstruected.

4. Grouping of administration, technical and
general services for easy communication and
supervision.

5. Grouping of dwellings for staff, nurses and
orderlies for convenience and supervision, and
with sufficient separation from patients’ quar-
ters. :

Althongh, as a result of certain govern-

General Plan for Base Hospital Adapted to American Conditions
Butler & Rodman, Architects

while the wards lying to
the south are connected
to the administrative and serviee buildings and
dwellings by covered wooden walks.

The wooden slatted walkway, covered or un-
covered, is as much of a necessity in a war hos-
pital as it is in a trench, as mud is the bane of
the front, and the slat walk which permits of its
elimination, so far as the interior of the hos-
pital is concerned, is invaluable, and as all dif-
ferences of level are taken up by ramps in place
of steps, every part of the group may be reach-
ed by food trucks, wheel stretchers, and chairs.

The details of the plans follow in general the
ordinary practice, with the necessary modifica-
tions to fit military needs. The reception build-
ing in its present form is, however, a very
definite product of the war. As it must be as-
sumed that every wounded man is filthy, even
though not necessarily vermin infested, it is es-
sential that he be thoroughly cleaned before be-
ing admitted to the ward. The need of storage
rooms for men’s uniforms, boots, underwear,
cte., and the necessary space for clean linen,
surgeons’ and clerks’ offices, has led to the plan



260

shown.
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In the center is the receiving room into

which the ambulances discharge their loads.

this room the surgeon on duty makes a hasty
examination, picking ount those most needing
prompt transport to the wards.
taken in order into the wash room, where their
pedigrees arve taken, their valuables checked and
where after receiving the ward assignments
they are cleaned in the table baths, put in clean
hospital clothes, and wheeled away to bed, while
their soiled elothes go to the disinfectin

After being washed,
disinfected, and re-
paired, their effects re-
turn to the building for
storage, where their
records and valuables
are also kept. When
the wounded man is
finally  convalescent,
and ready to be dis-
charged, he comes back
to this building, turns
in his check, and re-
ceives his uniform and

personal possessions and, after
signing off, is discharged. The
advantage of concentrating
one building the receiving
discharging of patients, together
with the filing of their records
and the storage of their effects,

is obvious.

The administration building
contains the usual general wait-
ing room and offices, but is con-
siderably less important
than the corresponding
service in a civil hospital. —:
pavilion
is naturally of especial in-
terest in a war hospital.
The plan shows two en- |
re- [¢
served for patients, while
the other permits the or-
derlies to reach the dress- [¢
ing preparation room and
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modate three tables if necessary and the smaller
rescrved for uninfected cases.

BEasy access is afforded to the plaster and X-
vay rooms by the corridor seven feet wide. It
is to be noted that for the operating
the twenty or twenty-four foot unit, used for
most of the buildings, is insufficient, and the
twenty-eight foot unit has therefore been adopt-
ed for this bunilding, as well as for kitchen and
laundry.

The pharmacy md laboratory building

pavilion,

pre-
sents no pecu]ml feat-
ures.

The plan of the kit-
chen is of interest,
with its space reserved
for the food cars ad-
jacent to the scullery,
all dishes being kept in
the building between
meals and the cars be-
ing loaded at a eounter
which extends the full
length of the bakery
and kitchen proper

and serves as a barrier to prevent
the orderlies from entering either
The main entrance for
supplies is on the court side of
the building, with an office for the
receiving clerk and vegetable and
grocery storage, leflioelatm s,
meat room, and veoetable prepa-
ration room.
In view of the fact that much
of the linen and clothing is con-
taminated,
has two receiving rooms—
one for ordinary soiled
linen and one for linen,
clothing, mattresses, ete.,
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quisitions for clean hnen from entering

the storeroom.

The ward buildings, containing each
twenty-four beds in the open ward and
one in an isolation room, show the con-
sistent development of the war hospital
toward the standards of ecivil

practice.

Base hospitals are being plan-
ned more and more with sewage
disposal systems, and in the case
in point complete service is pro-

vided with toilets, bed
pan and housemaids’
sinks, lavatories, kit-
chen sinks, efe. As
relatively few wound-
ed can be bathed in
the ordinary tub,

there are no bath tubs ,'

in the ward build-
ings, but instead a
small central bath-
house is provided,
thus materially re-
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which the beds may
be wheeled in clear
weather, for experi-
ence has shown that
fresh air and sunlight

are as good for wounded as for tuber-
The beds must therefore
be provided with large rubber
casters to permit easy rolling.
A large recreation building
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as the planning of a base or field hospital is the
choice of materials and type of construction,
and here we have much to learn from the experi-
cnce of our Allies. On the British and French
fronts portable house unit type construction is
cmployed almost to the exclusion of other types,
the theory being that these buildings will pretty
certainly be moved at some stage of their car-
cer; there is also the thought that the unit
construction building may be of service after
the war for temporary use in the regions so
completely devastated in France and Belgium.
Portable house construction is not used with
the idea that hospitals will be taken down and
re-crected in three or four hours, as some manu-
facturers claim for these buildings; but it does
seeimn advisable to use a type of building which
may be transported and re-erected if desired.
The English, French, and Belgians have all
worked out types of buildings which are far
superior in their practical workableness to any
of our types; this is natural, in view of the fact
that these countries are erecting buildings of
this type not by hundreds, but by thousands, but
it would be well if we could learn from their
experience and avoid their mistakes. A very
striking characteristic of the types used abroad
1s the small size of structural timbers. Europe
has never had the immense timber supply which
we have been for years wasting, and has always
been economical; and the further fact has been
realized that it was not necessary to design
buildings which should have a life of a genera-
tion—on the contrary, all that was needed was
a building which could last five or six years;
floors are caleulated not for stiffness but for
- strength, and all sections ave reduced; one and

a half by three inch Hoor joists, sixteen inches
on centers, with span of five feet, are used in
one system, and studs are two inches square.

In all of the European systems, after experi-
menting with single walls, the double wall with
an air space has been adopted as being an ab-
solute necessity for hospital wards.

While in general these buildings are heated
by stoves, in many steam heat is being installed;
some have plumbing, and all electric light. A
necessity for wooden buildings is an efficient
layout of water supply to hydrants in ample
number, for the buildings will burn quickly.

Eprror’s Nore.—Some confusion of ferms
seems to exist concerning branches of war hos-
pital work, and a brief explanation may be of
service. The military units which the Red
Cross is authorized by the War Department to
create are base hospitals, hospital units, sur-
gical sections, and general hospitals. The work
is divided into three zones: the first being the
service at the front; the second, the military
base to which the wounded are brought and
where, in the base hospital, the first complete
equipment is found; the third, the home coun-
try, where military hospitals, called general
hospitals, are created from existing civil ones.
Hospital units ave organized groups of phy-
sicians, nurses, etc., assigned to military hos-
pitals or hospital trains and ships. Surgical
sections are special detachments to reinforce
the operating staffs in time of emergency, and
consist of four surgeons, seven nurses, two or-
derlies, and a clerk.

The hospital units, surgical detachments, and
base hospitals are movable units, each with in-
dividual equipment, and available for service
wherever the government may designate.

MICHAELHAM HOME, CAP MARTIN, NEAR MENTONE, FRANCE, FOR CONVALESCENT BRITISH OFFICERS.
>
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GENERAL VIEW OF COLUMBIA WAR 110SPITAL.

Military Hospital at Columbia University

Portable Ward Buildings of Wood With
Double W alls—Complete Buildings May Be
Erected by Six or Eight Men in Two Days

By Dr. F. C. Wood, Columbia University, New York.

MERGENCIES incident upon the entry of
E the United States into the war have,
among other things, made very evident the
necessity for the design and erection of a large
number of hospitals to care for the normal per-
centage of sick among the enlisted men in camps
and also for the wounded who will be returned
from France. Two types of construction have
been considered: (1) a completely portable
form, the so-called standard base hospital type,
which can follow the movements of the troops;
and (2) a type to be erected in connection with
cantonments and other permanent statious,
which need not, therefore, be portable. The
latter has been the subject of much discussion
in army circles, and various plans have been
evolved. There is nothing especially novel
about these non-portable buildings, however, as
they follow the ordinary lines of hospital con-
struction, except that they occasionally employ
yather unusual makeshifts which would not be
used in more permanent structures, such as the
lining of rooms with building paper to insure
their being kept at a comfortable temperature
even during winter weather.

. The Columbia War Hospital, which is the

subject of this paper, is of the completely port-
able or base hospital type and accommodates
five hundred patients. The design is a com-
posite one, and is the result of a study of the
methods employed on the English and French
fronts. It combines the portability of the old
tent hospital with many conveniences which j:he
latter can never possess in the way of ventila-
tion, freedom from dampness, and ability to
keep the wards at a reasonable temperature
even during extreme cold weather. .

The first plan, as shown by the architect’s

sketch, called for buildings to ocecupy a space
considerably over ten acres in extent. In order
to adapt the buildings to the slightly irregular
piece of land available because owned by Col-
umbia University, some minor changes in the
original arrangement were made, though the
number of buildings, thirty-eight in all, remain-
ed the same.

The situation of the roadway on the south
side of the property, for instance, necessitated
the removal of the reception and administration
buildings to a court to the south. This reversed
the position of the wards so that if all the
porches on the wards were made to face the
south, as is the generally accepted rule in hos-
pital construetion, a very long series of eorri-
dors for the transport of food from the kitchen
would be necessary. One-half the wards were,
therefore, turned around so as to make the
porches face the north, though they still have a
complete east-and-west exposure to sunlight
and receive some sun from the south owing to

. the low roofs of the ward buildings.

The other half of the series of wards has a
southern exposure for the porches. By this ar-
rangement the entry of food wagons directly
along a single central corridor from the central

. kitechen to the diet kitchens in the wards was

made possible. The operating room was placed
on the extreme eastern end of the plot, so that it
would have a central position if the hospital is
extended to one thousand or one thousand five
hundred beds. The garage was placed across
the street so that the patients and staff would
not be disturbed by the clatter of motors while
these were being repaired or tested.

All patients and supplies will be received in a
central court, about which are grouped the re-
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ception building, where patien’s are examined
before admlssmn the building containing the
offices and 1'0001(1 rooms, and the stores and
kitchen.

The reception building contains complete
cquipment for the dlsmfectlon of the patlent S
clothes on admission, facilities for removing
vermin, shower baths, ete., and a series of small
examining rooms for individual patients.

The general size of the buildings can be ap-
proximately estimated from the plan. The
dimensions of the ward buildings are twenty-
four by ninety-nine feet, with, in addition, an
uncovered porch at the end measuring twenty-
four by sixteen feet. The isolation wards are
slightly longer, eighteen by one hundred and
thirty-eight feet. The height of the wards at
the caves is about eight feet; at the peak of the
roof, about fifteen feet. Ventilators will be
placed in the roofs of the ward buildings if,
after trial, it is found to be necessary. So far
the wards have proved to be exceedingly com-
fortable. The operating room measures about
twenty-four by one hundred and fifty feet; the
kitchen, twenty-cight by one hundred and twenty
feet; the laundr y, twenty-eight by one hundred
and seventy-four feet; the stores, twenty-eight
by one hundred and seventy-six feet; and the
garage, twenty by one hundred and sixteen feet.

The operating room, kitchen, laundry, and
garage are built of thin sheet steel, which comes
in scctions and is fastened together with a
simple arrangement of a yoke and key made so
that it can be driven in with a hammer. The
steel sheets are thin enough to permit bending
by hammering if they have been deformed dur-
ing transport. ISach section is light enough to
be handled by two men, the trusses require five
or six. The foundations are conecrete posts.
The steel buildings were supplied by the
Trussed Concrete Steel Company.

The remaining buildings are of wood. It was
anticipated that the steel buildings would be
exceedingly hot, so arrangement was made fo
have cowls in the roof; these turn with the wind
on ball bearings, and as a system of ventilation
have proved to be quite satisfactory; even in
the hottest weather the buildings are compara-
tively cool, while before the installation of these
ventilators they were often unbearably hot.

The wards and the other buildings are made
of a double thickness of wood separated by an
air space. The sections are supplied complete
with the windows in place. 'The wooden build-
ings are set upon short posts, about four feet
high, which come as a part of the structure,
though, of course, in case of emergency, the
buildings can be placed directly upon the
ground. On these posts are set the girders.
The joists can be seen lvm0 within the rectangu-
lar framework. When in place these are held
by bolts and nuts, the holes being already bored

in the joists when they arve received. Over these
goes a steel yoke; and the notched floor beams
are hung on these yokes. The floor, which also
comes in sections, is then laid on”and the erce-
tion of the walls is begun, the first few picces
being braced by nailing to them a picce of
seantling which extends over to a ncar-by post.
As soon as the end of one of the buildings is
constructed, the roof girder is put in place and
bolted on. This portmn of the building will-
then stand by itself, and the further const1 uc-

tion can be rapidly carried out.

Six or eight men can erect one of these build-
ings in two days, a larger number in correspond-
ingly shorter time.

The protection of the roof is accomplished by
laying over the wooden portion a layer of water-
proof flexible composition roofing which can be
fastened down with nails o1 ean be held down by
a board nailed to the roofing at each end.

The general waterproof character of the

buildings has been sufficiently tested, as several
of them have been erected and have stood
through a number of heavy rain and wind
storms without any discomfort to the inmates.
. Bach ward is planned to accommodate
twenty-five patients and contains toilets and
baths for the patients, a diet kitchen for the
serving of meals and preparation of special
foods, and a quiet room in which moribund or
difficult individuals ean be placed.

The drainage, in the case of this partienlar
group of buildings, is accomplished by pip nyg
directly connected with the New York City sew-

‘ers. If the buildings were to be erected at a

distance from a city, of course, a special sewage
system would have to be construeted. Owing to
the availability of clectric ecurrent, also, the
buildings have been wired for eleetricity; some
different scheme would be necessary if current
could not be obtained.

The laundry wmachinery is supplied with
direct-drive motors, and the steam used is fur-
nished from a small auxiliary portable boiler.
If electricity were not available, a separate
power plant would have to be installed to fur-
nish the necessary current. In France and Bel-
gium the base hospitals have usually been placed
whele current can be obtained.

The method of heating the buildings has not
been finally decided upon. The army has been
in the habit of using smal!l stoves which can be
fed with wood and are very satisfactory. As it
is not intended that the plant under considera-
tion shall be moved during the period of the
war, it is probable that steam heat will be laid
on in the buildings, with the exception of the
kitchen and laundry, which ave suffi ciently heat-
ed by the ranges, hot water heaters, and steam
pipes.

A portable ice machine which can be towed

by a traction engine furnishes sufficient ice for
>
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five hundred patients and the neecessary per-
sonnel, and supplies cooling coils to three port-
able ice-boxes in the kitchen.

The cost of one of the wooden ward buildings,
including the painting, plumbing, electric wir-
ing, and terracing, is approximately $3,300; the
cost of the operating room building, which is of
steel ceiled with wood, and including the electric
light, plumbing, conerete floor, painting, ete., is
approximately $8,000, with an additional $400
for metal skylights and ventilators.

The total cost of the plant for five hundred
patients, with water, light, and gas connections,
painting, fencing, and grading, will not exceed
$250,000. The equipment will cost about $20,-
000 more. A steam heating plant and the neces-
sary plumbing and extras will possibly bring
the total to something under $300,000, thus pro-
ducing a hospital at a cost of about $600 pex hed.

The life of the wooden buildings is estimated
to be at least five years in good condition. The
removal of the buildings to another site has
heen computed to result in a loss of about three
per cent., this loss being chiefly allotted to the
waterproof composition roofing and the con-
crete floors which have been placed in the oper-
ating room, the kitchen, laundry, and garage, in
compliance with the rules of the fire under-
writers controlling structures within the limits
of New York City. In the field, wooden floors
would be used instead. The steel buildings have,
if properly cared for, an indefinite life.

The time required for the erection of the
buildings, if sufficient labor is available and all
the material can be delivered at once, would
probably not be over three weeks, and with a
very large force of trained mechanices could be
reduced to less. ,

While the general plan of the buildings has
been approved by the War Department for its
base hospitals, it is possible that the experience
gained in handling and working in these struc-
tures will be useful, also, from a civilian point
of view as showing what can be accomplished in
the way of rapid crection of hospital buildings
in case of an extensive epidemic or in conneec-
tion with the undertaking of large engineering
enterprises, such as the building of canals, dams,
or similar public works, away from large cen-
ters of population.

INSTALLING WARM AIR HEATING

At a special meeting of the National Warm
Air Heating and Ventilating Association, held
recently, a code was adopted to regulate the in-
stallation of warm air furnaces. The various
points covered in the code are: meaning of the
term warm air heating plant; certified heating
contractors; pervmits; concealing pipes or re-
gister hoxes; round basement pipes; smoke
pipes; stack and registers; cold air duets; pro-

vision for register boxes and stacks; rules for
estimating warm air pipe requirements; and
furnace casings. The section containing rules
for estimating warm air pipe requirement, has
the following to say regarding such require-
ments for seventy deg. F.:

“In no ease shall warm-air pipes, extending
from furnace be less than eight inches in diam-
eter. To find the area of warm-air pipes leading
from furnaces through which heat is to be dis-
tributed to building or rooms contained therein,
requiring the maintenance of a temperature of
seventy deg. F., with the outside temperature
at zevo, the following rules are to be used:

“To the area of outside doors and windows
expressed in squave feet, multiply the result
thus obtained by seventy-five. To the result
thus obtained add an amount equal to the total
cubical contents of the building or room as ex-
pressed in cubic feet; divide the result thus
found by eighty. The result thus obtained will
equal the sectional area of the warm-air pipes
expressed in square inches.’’

The following suggestions for improving fur-
nace heating work were made:

1. Set furnaces low and have a good piteh to
leaders.

2. Insist upon larger wall stacks to upper
rooms.

3. Insist upon fully enclosed metal return
ducts, and eliminate the duct formed by rough
floor joists and wall studding. ,

4. Urge an ample fresh air conneetion to the
return system in every furnace job.

5. Insist upon vent duets through warm walls
from bath room and kitechen to -attic, with no
returns.

6. Develop humidifying furnace attachments. -

7. And wost tmportant of all, each manufac-
turer should have follow-up system on cach fur-
nace sold, so as to learn if it has been installed
to the satisfaction of the purchaser. This would
eventually run out the sham furnace dealer, who
thinks only of his income, and nothing of the
reputation of the manufactured produect he

handles.
P . on

A cold storage plant will probably cost
twenty-five per cent. move this year than it did
last, but it is worth one hundred per cent. more.
The goods going into cold storage are higher in
cost and are- worthy of better protection. In
other words, the earning eapacity of a eold
storage plant is much higher in proportion than
the increased cost of the plant itself. With
present high prices for food products it is little
short of business suicide to try and get along
without the best of cold storage facilities where
food products of an extremely perishable nature
are handled. The actual loss from spoiling will
often pay for a cold storage plant in a single
season.



Building Costs of Twenty-Two Hospitals

Data Giving Segregated Costs of the Construction
of a Group of Hospilals, in an Address by Oliver
H. Bartine before the American Hospital Association

T is clearly demonstrated that the degree of
efficiency with which the building serves its
purpose and is made comfortable and conveni-
ent depends most largely upon the character
and completeness of its mechanical equipment.
Quite as important also is the fact that the
heaviest of the operating expenses of the hos-
pital are those connected with the heating and
power plant, and the extraordinary repairs and
replacements necessary there.

Regardless of the differing views as to the
status of artificial ventllatlon as applied to the
hospital, there can be no disputing the fact that
the heating plant of the hospital is the most
important department. Provision must be made
for the heating of the entire building and for a
source of steam for laundry, kitchen and steril-
izing work. Further, there should be thorough
means of ventilating all toilets, kitchens (includ-
ing diet kitchens), laundry and many other ser-
vice rooms. It is believed that the consensus of
the best opinion also requires that there should
be provided exhaust ventilation for all large
wards, and in case of hospitals built in congest-
ed districts in the cities a supply of fresh air by
means of an artificial ventilating system is also
desirable.

A great deal is said of the success of natural
ventilation, but it may be questioned whether
the exponents of such a method of ventilation
give proper consideration to the nuisance
caused by open windows because of dust and
noise, and ‘to the effect of the dry air resulting
from natural ventilation, as well as to the diffi-
culty of controlling this method of ventilation.

Serious objections may be offered to any de-
tail of the heating and ventilating equipment
which is so arranged as to prevent thorough
cleaning of all parts. To this end the hospital

TABLE NO. 1la.

Costof
Total cost‘o( bmldmg Cosl of heat. & vent, O

Cubi- No. Cuft. .

electric system. clectric system.
A X

type of radiators should be used, these being
constructed with an enlarged space between the
radiator sections, and the radiators should be
suspended from the walls with a space of not
less than three inches, and preferably four
inches, at the back of the radiators, and not less
than five inches between the bottom of the
radiators and the floor.

The ventilating grills should be so installed
that they may be removed or be readily opened
to permit of cleaning of the backs of the grills
and the connecting ducts.

The question of the advisability of the instal-
lation of an electric power plant depends only
upon the size of the hospital. Wherever fire
room serviee for twenty-four hours is necessary
and boilers of 100 H.P. capacity or greater are
required, there can be little doubt as to the ad-
visability of installing an electric power plant.
In practically all hospitals steam at sixty
pounds pressure is required for sterilizing pur-
poses and also for laundry purposes. Steam
also is required for cooking purposes at forty
pounds pressure. The piping system for the
sterilizing and laundry work may be combined,
but the cooking apparatus should be provided
with a separate system of piping, while the heat-
ing is connected with still another separate sys-
tem of piping. Thus the steam must be gener-
ated originally at sixty pounds pressure for
cooking and to approximately two and a half
pounds pressure for heating purposes. It is
just as easy and quite as economical to generate
steam at eighty to one hundred pounds, or even
one -hundred and twenty-five pounds pressure,
for the operation of engines for driving electric
generators.

In the summer, when heat is not required, a
considerable proportion of the exhaust steam
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may be utilized for heating water for laundry
purposes, for heating driers and for other pur-
poses. -

In many sueh plants the electric current is be-
ing made at a cost of one cent per K.W.H., and
one of our largest New York hospitals made
their electric current for 3e. per KW.H. In
another of our New York hospitals an installa-
tion costing $17,000, and inciuding electric pow-
cr plant and refrigerating plant, resulted in a
saving of $7,100 annually

A great deal has been written concerning the
cost of hospital buildings. Any statement of
cost based upon the cost per bed may be mis-
leading to the trustees, superintendent and
others. For instance, a hospital caring for :
special class of patients requiring extra rooms
and special equipment cost $4,000 per bed. If
the same building had been planned as a general
hospital beds could have been placed in the spe-
cial extra rooms mentioned, thus increasing the
bed capacity of the building to such an extent
that the cost of the building would not have ex-
ceeded $3,000 per bed. This hospital has special
employees for special purposes and rooms, but
perhaps not as many as would be required to
care for the extra number of patients which
might have been accommodated in the special
rooms, but even after making liberal allowances
for these conditions it is found that this hospital
would not have cost over $3,300 per bed if used
as a general hospital instead of $4,000 per bed,
as it actually cost, based upon the number of
patients accommodated.

After making a careful study of this matter
of costs the author has come to the conclusion
that a better basis of determining the cost of the
hospital building is the cost per cubic foot. In
determining the number of cubic feet of the hos-
pital, measurements should be taken from the
basement or sub-basement (lowest floor level
to the mean of the outside of the roof, and from
outside to outside of walls. In other words, the
cubic feet of air displaced by the exterior
dimensions of the building should be considered,
climinating  approaches, balustrades and

all other projections not enclosing space.

It is trne that it is quite possible to be waste-
ful in space, so that the cubic feet of space per
patient may also well be given consideration.

In table No. 1 are presented segregated costs
of the construction of twenty-two hospitals and
hospital buildings. In the case of hospital No.
22 the cost per patient is shown to be $5,159,
which is very high, while the cost per cubie foot
is shown to be 30 cents, and this is very low.

It has been stated that no hospital building
should cost in excess of 30 cents per cubic foot,
but it will be observed by reference to this table
that rarely is a general hospital built at such a
low cost. The fact of the matter is that local
conditions, the character of the hospital and its
work, and the elaborateness of the structure
must all be carefully considered in determining
the price per cubic foot. Eliminating No. 17
(which is a boiler house), the cost per cubic foot
of all of the hospitals listed averages .382 cent.
The cost of the heating and ventilating equip-
ment per cubic foot averages .033 cent (after
eliminating No. 9, which included no boiler
plant).

The cost of the electric system averages 1
cent per cubic foot; electric fixtures average
.003 cent per cubic foot; plumbing averages
.029 cent per cubic foot (omitting No. 16, which
is a laundry building); refrigerating plants
average .012 cent per cubic foot; vacuum clean-
er systems .002 cent per cubic foot; clevators
.007 cent per cubic foot; laundry equipment (ex-
cluding Nos. 13 and 16, which are purely laun-
dry buildings) .004 ecent per cubic foot; kitchen
equipment .004 cent per cubic foot; power
plants average .005 cent per cubic foot. Thus
the construction of the building (exclusive of its
fixed equipment) averages .273 cent per cubic
foot, as shown by this list.

Table No. 2 gives a segregated statement of
the cost of hospital buildings exclusive of
equipment, in the case of thirteen hospitals.

In the case of certain items, as masonry, the
cost per cubie foot corrvesponds very closely in
the case of practically all of the hospitals listed.
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CEMENT PAINT PROTECTS STEEL

It is generally conceded that steel embedded
in concrete will not rust so long as the concrete
is free from voids. In the trials that were car-
‘ried out a number of steel rods were painted,
some with red lead, others with boiled linseed
oil, some with neat Portland cement, and a few
were not treated in any way. The painted rods
were allowed to dry in the shade for one week,
and then all were embedded five inches deep in
concrete. After a time the specimens were test-
ed in an Olsen machine by pulling the steel rods
out of the concrete, and, although the adhesion
of the uncoated rods was perfectly satisfactory,
it was found to be still better in the case of the
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rods painted with cement. During the experi-
ments the best results were obtained when the
cement setting was maintained repeatedly for
several days, either by rain, dew, or by an arti-
ficial spray of water. In the first two or three
days the coating can be rubbed off easily, but
after that it adheres firmly to the steel. The
adhesion is increased about thirty-five per cent.
by a coating of neat cement. To determine the
cost of applying a coating of cement to struc-
tural steel, one pound of Portland cement was
mixed with two-thirds pound of water. This
quantity was found sufficient to cover seventy
square feet one coat, and, consequently, the ex-
pense, other than labour, was very trifling.
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| Canada’s Selling Problem After The War

A New Viewpoint of Salesmanship Fresented in a Thoughtful Address Delivered
by Mr. George A. Simpson, :Sales Manager of the Steel Company of Canada,
al a Recent Fonvention of the Sales Staff of that Large Organization

E have been and are passing through a

period, the like of which does not appear
in history, and through this abnormal condition,
a prosperity that is, in my judgment, spotted,
has sprung up all over the North American con-
tinent, and it will come to a temporary end
directly the war terminates; in fact, I anticipate
a decided change the moment there is any
definite indication

of peace.
The abnormal
conditions pro-

duced by the war
have also created
abnormal  condi-
tions in every line
of industry, and, in
consequence, the
producers of all
kinds of material,
especially iron and
steel products,
have increased
their output fo an
enormous and
alarming  extent.
This applies, not
only to Canada, but
also to the United
States. Practically
every blast furnace
on the continent to-
day is in operation,
and to take eare of
the inecreased ton-
nage of finished
product that this
abnormal condition
demands, our pro-
ducing capacity has
been largely in-
creased, conse-
‘quently when con-
ditions again as-
sume their proper
shape we will be
confronted with a competitive condition such as
the world has never seen before, and this con-
dition will, in a sense, bring into effect the law
of the survival of the fittest. Competition, in
my judgment, will be fierce, and, in conse-
quence, the burden will fall on the shoulders of
the salesmen.

After the war the business that expeets to

Berger Company, Ganton, Ohio.

GEORGE A. SIMPSON.

Before becoming Sales Manager of the Steel Company of Canada,
Mr. Simpsonh had an extended experience in the steel industry, learning
the trade in IEngland and moving to Pittsburgh in 1886. His most,
recent United States connection was as special representative of the

succeed will have to be safegnarded by active,
alert, attentive, vigilant men—men of big vis-
ton, men who realize that while there can be
only one captain of the ship, there is captain-
material in the erew, and as such they must be
recognized. The order of the day will be: sys-
tematic organization, so adjusted as to permit

-of aggressive, intensified action, all moving in

harmony with a de-
termined purpose
toward a definite
end. The day of
the “‘Ome Man
Business’’ is gone;
just as sure as the
day of intoxicated
salesmen has pass-
ed into the discard.
Business to-day is
too big for any one
man to personally
direct, and where
any man aspires
to be ¢“IT’’ in an
organization, that
business will only
expand or succeed
to the extent of his
vision, and, in con-
sequence, if he per-
sists the progress
will be arrested in
proportion fo his
ability to direet.
The expansion and
growth of the busi-
ness will be retard-
ed. Therefore, the
burden of success-
ful business must
fall on many shoul-
ders, and the sales-
man worthy of the
name will Dbe
recognized and in
great demand.

PRODUC'ITON FACILITIES GREATLY INCREASED.

It will. not be a question of production, as it
has been during the past two years; it will be a
question of selling the production we are able

“to produce, and this, in my judgment, is going

to be a very serious problem. Rvery producer
of iron and steel products all over this contin-
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ent has increased his output to such an extent
that the market will be flooded with material.
To make this argument more speeifie, we need
only refer to our own faecilities, which, at the
outbreak of the war, were such that we had a
certain melting capacity of open hearth steel.
This we have increased, until to-day we have
facilities to produce more than  double the
amount, and so all along the line, as a result of
the terrific demand on our manufacturing
facilities, our output has been speeded up to
a greatly increased extent, in consequence of
which we will have a very large volume of iron
and steel products to sell.

With this condition confronting wus, the
thought uppermost in my mind is, how we shall
best prepare ourselves to successfully cope with
it, and 1 have conecluded that considerable work
and preparation is necessary for each and every
one of us. In past years we have heard a great
deal about ‘‘getting the name on the dotted
line,”’ which, of course, as youn all know, means
the closing of a Contract of Sale. While this
expression has been made in the spirit of en-
thusiasm—all of which I recognize is a deter-
mining factor in salesmanship, as there has
been nothing of any consequence accomplished
without enthusiasm—yet, nevertheless, the ad-
vice to get the name on the dotted line is merely
an expression and an empty phrasing of words,
unless it is accompanied with some common-
sense suggestion as to how to prepare ourselves
to bring about this much-desired objective.
“Getting the name on the dotted line’’ is usual-
ly the final operation. In other words, it is
merely the approval with our signature of the
transaction which has been concluded, and, in
consequence, the importance does not lie in get-
ting the name on the dotted line as much as it
does in the manner in which we conduct the
transaction, as you will readily see from this
argument, that the name would never be put on
the dotted line unless the transaction had been
conducted in a thorough manner and to a sue-
cessful end. TIn other words, it should not be
necessary for a salesman to urge or use any
mysterious tacties, or enthusiastic efforts to get
the buyer’s name on the dotted line; but, to the
contrary, he should so present his argument and
create in the mind of the buyer such an intent
desire to purchase that which the salesman has
to sell that the buyer would really be more anxi-
ous to get his name on the dotted line than the
salesman would be to have him put it there.

CREATING DESIRE FOR PRODUCTS.

It seems to me that salesmen should fully ap-
preciate the fact that it takes two to make a
transaction, and that it is just as necessary for
the buyer to purchase the material the salesman
has to sell as it is for the salesman to sell it;
in fact, he could not run his business without the

material, consequently, isn’t it reasonable to
suppose that if youn represent a high class or-
ganization who manufacture their produets with
the thought of quality uppermost in their mind,
and whose very foundations ave built on quality
and service, fully understanding and appreciat-
ing the definitions of these two words, a pur-
chasing agent, representing a company who de-
sires the best produets than can be purchased,
will want to have his name on the dotted line of
that company’s contract? It seems to me that
it is the salesman’s mission to so represent the
company he works for, and so place before the
buyer the articles he has to sell, as to create a
desire on the part of the purchaser to want to
do business with the company the salesman
represents. '

There are a number of manufacturing con-
cerns in different parts of the world who have
brought their business up to this very desirable
condition, and it is considered a badge of honor
or compliment to the good standing of a com-
pany when they can state they buy from such a
concern. The salesmen who represent such
concerns are imbued with the spirit of the or-
ganization of which they are a part, and, in con-
sequence, they convey and impart that feeling
to the man they are trying to interest. And in
proportion to their sincerity of purpose and
their belief in the statements they make do they
impress and convince and create in the mind of
the buyver a desire to do business with them.

COMMERCE 1S HUMAN SERVICE.

Commerce is no longer exploitation—it is
human service ; and no business concern or body
of men can succeed or exist permanently whose
cfforts do not meet a human need and add to
human happiness, as we succeed only through
the good-will and good wish of the people we

serve. ““‘Quality’’ and ‘‘Service’’ to-day corre-

spond with the word ‘‘Sterling’’ on silver, and
happiness is the true end and aim of life, the
result of all that is truly right and sane. There-
fore, it is not to urge your getting .the name on
the dotted line that I propose to touch on, but to
try and put forward what, in my judgment, is
necessary for a salesman to understand in order
to earry the transaction to a successful issue.
The subject of ‘‘salesmanship’ is one that
has been’ discussed from all angles. We have
heard a hundred different views from a hundred
different people on the one subject, and I am
free to admit that but very few of them analyze
the subject to the point of rendering a service
to the salesman who hears the discourse. In
other words, they deal with the subject in the
abstract rather than in the conerete. In my
judgment, what a salesman ought to know and
understand should relate to the underlying prin-
ciples pertaining to salesmanship; that is, he
should be familiar with the principles whieh -
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would enable him to take care of all the pre-
liminaries necessary to bringing the transaction
up to the point of getting the name on the dotted
line. The question of selling is onc that re-
quires a great deal of thought, and for any man
to become proficient in this science it is as
neeessary for him to study all the elements that
enter into his success as it is for a surgeon, doc-
tor or lawyer, or any other professional man,
to make a study of his profession before he be-
comes recognized. I know of no calling in which
it seems to be understood that anyone without
training may enter, other than the field of sales.
It seems to be accepted in a general way that the
constituent parts of a salesman are: ability to
talk—irrespective of whether he says anything
—to dress well, carry a good-looking grip, and
last, but not least, he is always expected to be
loaded up and able to tell the latest joke and re-
late a funny story. This, of course, is looking at
salesmanship from a ridiculous standpoint, but
it is really the viewpoint from which it is seen
by a great number of people.

BORN INTO THE PROFESSION ?

‘We have also heard that salesmen are born;
and ‘‘a born salesman’’ is a common expression.
I am free to admit there are a number of sales-
men who were born with certain faculties es-
sential to successful salesmanship, a little more
pronounced than in others, in whom some other
faculty is more pronounced, but that a man can-
not be trained to become a good salesman—if
he will give the right amount of study and de-
sires to be successful in that line—is sheer
nonsense. We may just as well say that all men
who follow certain professions are born into
those professions, or born with certain faculties
especially fitted for those professions. In my
judgment this is wrong, and I maintain that any
young man, endowed with commonsense, fair
personality, good health and the love of work
fairly pronounced, can, with the right amount
of study, become a successful salesman. The
truth, as always, lies between the two extremes.
There is no salesman so born to his duties that
he can dispense with a knowledge of the goods
he sells, or so independent of experience that
_practice teaches him nothing he did not know.
You should know what you want to do, then hold
the thought firmly, and do every day what
should be done, and every sunset will see you
that much nearer to the goal. Now the question
is: ““What should he study, and how can he pre-
pare himself?”’

Last year I embodied in my discourse the
seience of thought and the law of attraction,
both of which I know are essential factors in the
success of a salesman. I will now touch on an-
other vital element, which we will call Person-
ality. There is something about one’s person-
ality that cannot be explained; it cannot be

photograpled; neither can the painter ox seulp-
tor reproduee it; yet it is one of the most im-
portant factors in our sueceess or failure in life.
1t is this indeseribable quality, which some per-
sons have in remarkable degree, that holds an
audience spellbound, and makes people applaud
beyond the bounds of enthusiasm. Charm of
personality is a divine gift that will sway the
strongest characters. We are unconsciously
influenced by people who possess this magnetic
power. Of course, that rare charm of manner
which captivates all who come within the sphere
of its influence, and that strong personality
which inclines all hearts toward its fortunate
possessor, are largely natural gifts. But we
find that the man who practices unselfishness,
who is generously interested in the welfare of
others, who feels it a privilege to do a fellow-
creature a kindness—even though polished
manners and a gracious presence may be con-
spicuous by their absence—will be an elevating
influence wherever he goes. He will bring en-
couragement to and uplift every life that
touches his. He will be trusted by all who come
in contact with him. This type of personality
we may all cultivate if we will.

PERSONALITY IN BUSINESS.

Personality is intangible; this mysterious
something which we sometimes call ‘‘individual-
ity,”’ is often more powerful than ability that
can be measured, or qualities that can be rated.
And while it is, like poetry, music or art, a gift
of Nature, it can be acquired and cultivated to a
very great extent. And in this connection it is
well to cultivate a mild, gentle and sympathetic
voice, and a sure way to eultivate it is to be mild,
gentle and sympathetic yourself. The voice is
the sounding board, the index of the soul. It is
through the voice we give expression to our
thought ; therefore, fix your mind on the thought
and the voice will follow; and if it is filled with
truth, it will vibrate with sinecerity, echo with
sympathy, and so convinece your hearers that
thoughts in their mind contrary to your own are
impossible. It is the man who acts his thought
and thinks little of the act who succeeds. Be-
cause success is the most natural thing in the
world there is no secret to it: The man who
does not succeed fails because he has placed
himself in opposition to the laws of the universe,
which is progress. The pathway to suecess is in
serving humanity. By no other means is it pos-
sible. Just live vour life—work hard—and
don’t explain. Mind your own business and
give others a chance to mind their’s, and you
can depend upon it great men will appreciate
you for this very thing; and while I am not sure
that absolute, perfect justice comes to every-
body in this world, I do know that a very good
way to get a fair slice of justice is not to think
of it, or be too anxious about getting it. The
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great rewards gravitate to the man who fits him-
self to receive them. The man who does his
work so well that he needs no supervision has
already sucu,c(lud, and the acknowledgment of
his sueeess is swre to follow. The work of the
world must be done, and civilization is simply a
search for men who can do it.

THE FACULTY OF OBSERVATION,

Tact is also a \'01'\' important factor; next to a
fine manner, perhaps the most important. One
should know what to do and be able to do the
right thing at the proper time. Observation,
000(1 ]udgment and comionsense are indis-
pensable to those trying to acquire the power of
personality. Referring to observation, Herbert
Spencer says: ‘‘An exhaustive observltlon is

- an clement of all great success.”” Therefore,
there is no position in life where a trained eye

and the faculty of ohservation cannot he m(ule a

great success asset. The efficient salesman is al-
ways growing; he is always accumulating
lmowledgc of every kind. ITe does not merely
look with his eyes—he sees with them; and he
not only uses the optic nerve, but he uses his
anind. He keeps his mind open to all that is
new and helpful. Careless, indifferent observa-
" tion does not go back of the eyve. If the mind
is not focussed, that which we see is not clear
cut; we do not carry it with force and distinct-
ness to the brain, and, therefore, we are not
able to draw accurate conclusions. The faenlty
of observation is particularly susceptible of
cultivation, and is capablo of becoming a mighty
power and a big asset in the success of a sales-
man. No matter where you go, study the sitna-
tion thoroughly; observe and store your obser-
vation away in your mind—some day it will
serve you well.
elements of personal charm, as you cannot of-
tend the tastes of others without hurting their
sensibilities. The power to please is a tre-
mendous asset. What can be move valuable
than a personality which always attvacts. It is
not only valuable to a salesman, but to everyone
in every field of life. _

The -ability to bring the hest that is in you to
the man you are trying to reach, to make a good
impression at the first meeting, to approach a
prospective customer as though you had known
him for vears—without offending his taste,
without raising the least prejudice, but getting
his attention and good-will—is a great accom-
plishment. There is charm in personality from
which it is hard to get away. It is difficult to
snub the man who possesses it: There is some-
thing about him that arrests our prejudice, and
no matter how busy we may be, or how much
we dislike to be inferrupted, we rarvely turn
away a man with a pleasing personality. We
must give much in order to get much; the morve
we radiate, the more generous we are, and the

Good taste is also one of the-

more we fling ourselves out to others, the more
we get baol\. The current will not set toward
yvou, until it goes out from you. What you get
from others is the reflex of the enrrents you give
out. The more generously you give, the more
you get in retmrn. In other words—as youn pour
out your personality, born of courtesy and kind-
ness and the other character-forming virtues, so
do vou inspire vespeet and confidence, and invite
from others a return of that which you give.

COURTESY ALWAYS PAYS.

Courtesy and consideration in every walk of
life is now the accepted rule. No strong man
lowers himself by giving somebody a lift, no
matter who that somebody is. Tt may be an
ignorant foreigner, unversed in our ways and
language: or it may be an old man or woman, a
cripple or a child—it matters not—and no time
is lost, for the more people yvou rightly direct
and the more intelligence and consideration you
rightly lend, the more valuable will be your life.
Many men fail because they do not see the im-
portance of being kind and courteous. Kind-
ness, consideration and courtesy to everybody
always pays; and besides, it is a pleasure to be
kind. Tt inereases our store of happiness. I
have seen men lose important positions and
their reputations—which are more important
than position—through theiv lack of courtesy
to men to whom they did not think it was worth
while to be kind. Beauty of character, charm
of manner, attractiveness and power of expres-
sion, blended with eourtesy, consideration and
kindness, will open the door to any proposition,
and our sineerity of purpose will elear the path
of its many obstruections.

DEVETLOPING PERSONALITY BEST INVESTMENT.

The final thought I wish to convey is, that no
investment will give greater returns than culti-
vating your better self, and thereby developing
that indefinable something called personality.
There is nothing that pays so well ‘as training
our minds and thoughts along the lines of the
heautiful and true. It matters not how well-
versed we ave in the material things of life, or
how well we understand the lines we have to
sell; we may be experts pertaining to technique
or detail in connection with iron and steel pro-
ducts, or any other articles of commeree for that
matter, but if we are not in harmony with Nat-
ure and Nature’s order of things, we cannot
make the success of our lives that we otherwise
would. Being in harmony with Nature, brings
us into harmony with all about us, and above
all, it brings us into harmony with ourselves,
and when this is so, and the physical is sub-
ordinated and ruled by the mental, life becomes
full and complete. I fully realize I am paintine
an ideal picture, although not an impossible ong,

(Concluded on Page 281.)
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A Study of Mediaeval Iron Work

‘Revival Due to Influence of Architects on Design
—Several Examples From Old English Buildings

Written for “*Construction” by John Y. Duniop.

TI—IE modern revival of taste for, and the ap-
preciation of the ornamental part of the
smith’s work, has continued to make great pro-
gress since our architects have pointed out the
artistic capabilities of wrought iron.

At the beginning of the present century the
art of the founder ruled supreme, with the re-
sult that for some time we were faced with
tasteless rows of monotonous palisades, which
were Imas-
terpieces of
m al forma-
tion and
crude and
m o n strous
in design.

But the
art of the
founder,
whatever be
the metal in
which he
works, ean
never hope
to ecommand
the highest
homage of a
cultivated
taste.

That is
reserved for
the article
which owes
its  fitness
and beauty
to the skill
of the hand,
the artistic

eye and the 7
dexterously [R5
wielde .d 2 _
hammer, 1t
matters not ;
whether it

be iron or
precious
metal.

The ap-
plication of
artistiec
wrought
iron work
onmedieval

largely extended, with the result that we have
to-day some very fine examples of gates and
railings in almost every district.

How far the influence of those early artistic
examples which we still have with us to-day has
had on our present craftsmen it is very diffi-
cult to say, but there is no doubt that our pres-
ent architects have learned much from the pro-
duction of the hammer of the medizeval smith.

The anci-
ent smith
must have
enjoyed a
great  num-
ber of ad-
vantages
over the
modern
workman,
who has to
be content
now to take
bars of iron
as they
come from
the rolling
mill, and to
at once con-
vert it into
a  market-
able article.

Long ago
the country
smith could
only bring
his iron in-
to that state
by repeated
forging,
and that is
the sole rea-
son for its
tenacity and
ductility
when com-
pared with
the present
time m a-
terial.

The pro-
ductions of
the hammer
of those
early smiths

lines has
now been

ORNAMENTAL IRON HINGES, ELY CATHEDRAL, ENGLAND.
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were held in
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such high esteem that he could afford to give
much time and care to those special fabrica-
tions.

In examining those interesting relics of iron-
work which have come down to us we can only
conjecture as to the means employed to produce
them. '

Still it is safe to say that the methods adopted
by the ancient smiths were substantially those
of the present day workmen. In actnal work
nothing has been more frequently represented
than the door-hinge wherever any approach to
architectural detail has been attempted.

These are unsually strap hinges, with simple
scrolls, but in many of our cathedrals the doors
are to be seen with elaborate scroll work and
ornamental strengthening pieces, and occasion-
ally the entire door is covered with ironwork of
great richness.

The half-tone illustration of the door hinges
at Ely Cathedral is certainly a very elegant
specimen of this class of early work.

It is a marvel of wrought iron stamped work,

ENTRANCE GATE, CLARE COLLEGE, CAMBRIDGE, ENGLAND.

and together with the strengthening frame,
which is round the door, is admired by all lovers
of real smithy art.

How these things have been made is a matter
of guess work, but it is quite likely that the
master smiths would have a working drawing

CONSTRUCTION

made with chalk on a large drawing board, and
bend his scrolls in the seroll-wrench to the out-
line. A

Possibly he would commence the hinge by
making the centre part, then adding the side
pieces and scrolls as he made them.

The frame which runs round the job and the
hinges are welded together.

After the work had been framed up the metal
would be stamped on the face.

To produce stamped work the smith has to
strike the iron hot into prepared dies as wax
is pressed into a seal, and by this means the de-
signs on the face have been executed with the
same minute carefulness as in ecarving on
stained glass.

The secret of preparing steel dies was cer-
tainly known to the English at an early time,
but a really lavish use of them was first made
in France.

The frequent use of mystic figures are to be
found in this eclass of work, and many inter-
esting specimens are still to be seen in Eng-
land.

Two of the many are to be seen at Stilling-
fleet, in Yorkshire, and at Staplehurst, in Kent.

The first has crescent hinges ending in ser-
pents’ heads, with an interlacing rope strap,
and what appears to be a Viking ship with two
figures.

The Staplehurst example is somewhat sim-
ilar, but more confused.

Whether this fanciful ironwork was simply
a notion of the blacksmith who wrought it, it is
very difficult to say, but it may be said that the
effort was both original and spontaneous, with
a beauty and eloquence of form which has never
been surpassed or equalled.

Another English development of smithing of
an early type is seen in tomb railings, formed
of plain and massive vertical bars, of which the
spear-headed boundary railing is a descendant.

The date of their introduction is uncertain,
but none now exist of a date older than those in
the line drawings. :

The oldest monument in which they are used
is the tomb of the Black Prince, at Canterbury,
in which the rail is supported with a heavy
battlemented cornice, the vertical railing finish-
ed at the top rail.

At the corners the posts are forged with
buttress projections, which are common to the
early style of church architecture, and is car-
ried above the top rail with a heavy forged
moulded and spiked head. '

In all the vertical bars the angles are placed
to the front.

Soon after this tomb railing was designed
the vertical members were carried upward and
sharpened at the point in the form of spears,
or barbed like arrow heads. )

An example of this kind of guard is shown
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in Archbishop Langton’s tomb in Westminster
Abbey.

A marked departure fxom these two types is
to be seen at the tomb of Sir Thomas Hunger-
ford, in the chapel of Farley Castle, which has
at the corners vertical bars with massive
foliaged ends, a detail of which is shown.

The vertical rails are arranged alternately
with small foliage and spear ends, which are
fixed into plain rectangular bars, which are hid-
den by richly decorated straps, cut with a vari-
gated edge, and stamped on the face.

A very little study of those early grilles show
that they were not selected because they were
admired beyond others, but solely because they
offered the best kind of protection at that time.

From this time forth doorways, or openings
in masonary, came to have the principal mem-
bers of their grille formed of upright bars, and
a careful examination of this kind of work goes
to show that practical consideration, and not
taste, very often dictated the railing form.

This is very much so in the beautiful Gothic
double door at Ely, which has been fashioned
with all the decorative features of the architeec-
tural time of the building.

The door itself is hinged to an iron frame set
into a checked jamb, which has been recessed
with a square opening.

Still the outline of the four-centre Gothic
arch has been retained, and the same character-
istic feature carried out on the door.

The outer frame of the door is seven-eighths
of an inch square, while the intermediate verti-
cal rails are five-eighths of an inch square,
placed with their corners to the front.

At the top there is four pointed arches on
each side, with their welded-in trefoil ornament.

The bottom rail, which is made of an upper
and lower member, is filled in to represent
quatre-foil ornament, while the middle horizon-
tal rail is hidden by a moulded and stamped
strip of iron on each side.

Everv little detail of this grille has been
forged in keeping with the style of ornament
to Which the church belongs.

We have also many fine examples of entrance
gates at the various colleges in Oxford and
Jambridge.

No other cities have such a variety of de-
sign, all of which show the utmost variety of
treatment, and are often beautifully finished
with the old traditions of mediseval smithing
peeping out in every detail.

In the entrance gate at Clare College the
grille is composed mostly of vertical members,
with rows of decorative features at each
horizontal rail.

The elegant precision of the lines lend them-
selves aptly to the smith.

In the scroll work over the top the coat-of-
arms of the college are inset.

This is bulged and stamped and riveted
through from the back.

One of the finest productions of Oxford is
the garden gate of Oxford’s new college.

The main block of buildings occupying the
garden court of this college was finished in 1684,

GARDEN CATE, OXFORD- COLLECE, ENGLAND.

and it is said that the design was in imitation
of the Palace of Versailles, but it is more likely
to have been suggested by Wren’s work at the
King’s College, Winchester.

The courtyard is separated from the garden
by an elaborate iron screen, over one hundred
and twenty feet in length, which we are told
was set up in the year 1711 by that ingenious
artist, Mr. Thomas Robinson, Hyde Park, Lon-
don.

An unusual amount of work has been put on
the gate, which is richly decorated with seroll
work.

The gate is in single leaf, with a plain part
of the grille on each side, which is balanced
with scroll panels running up past the ends of

‘the frieze panel.

This beautiful ironwork is the result of well-
balanced contrast of light open work, and by
sheathing the scroll ends in thin grass-like
leaves.

In the door we have a ribbon-like treatment
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GOTHIC IRON DOOR, ELY CATHEDRAL, ENGLAND,

in each of the panels, producing the most effect
with the smallest amount of labor.

It is scrolled up, bent into flowing and other
outlines, and embellished with spirals or twists
welded on and tied together at the functions.

The results are beautiful, and are not by any
means as confusing as might be supposed.

The portion above the frieze is somewhat
crowded, but the introduction of the arms
and motto of the founder, William of
Wykeham, Bishop of Winchester, has re-
lieved it considerably.

The railing, which extends from each
side of square wrought iron pillars, con-
tinues for a considerable

length. o

The smith of the mid- 4 3
dle ages had often to & -
turn his skill to domestie o

constructional purposes,
and to give expression to
the thoughts of the de- i
signers of his age, with
the result that his ham-
mer and anvil were often
employed to embody and Iyl la iy
gratify all sorts of el
fancies and ideas. ———
Sometimes it was the
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for the Lord of the Manor, from whom the re-
quest issued, with the result that in many dis-
tricts isolated mediwval examples of the craft
are to be seen.

Wrought iron porches are by no-means com-
mon in England—still as an example show-
ing to what extent the country smith had to
pursue his operations it is an excellent one.

The design is light and graceful, and from
what I have seen of it, it must have been forged
as two corner posts, two wall posts, two inter-
mediate posts, and then each of the frieze panels
between.

Probably after being each completed in the
smithy they would be riveted together in posi-
tion, but on the whole the character of the work
finds expression in thoughtful lines and superb
finish.

FRENCH WAR RECONSTRUCTION
CONTRACTS

Many Canadian and United States companies
are planning to undertake after-the-war con-
tracts in France and other European countries,
and the system of financing this work adopted
by the Chamber of Deputies is, therefore, of in-
terest. T'he general plan under which this
aiter-the-war work will be done is as follows:

Each French city will ascertain through vari-
ous committees the damage done to the property
of the municipality, as well as to private parties.
The Government will offer bonds for sale, the
proceeds of which are to be used to furnish the
money both to the municipality and to private
parties. Contractors who are able to take con-
tracts for the restoration of a city and take
their pay in French bonds, to be disposed of by
their own bankers, will receive the first con-
. sideration. In order to get a ten-

tative contract of this sort the
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contractor must show through bank reference
that he has behind him parties capable of plac-
ing a sufficient amount of bonds to do the work
that he offers to do.

For instance, one of the largest
cities which is now very much
damaged and still is within reach
of the long-range cannon of the
enemy, will have about $3,000,000
of municipal work. This will con-
sist of rebuilding the municipal
buildings, streets and sidewalks,
and other work of like character,
while the private work will
amount to between $30,000,000
and $40,000,000.

Another city, well within the
German lines, expects to spend
about $100,000,000 in its re-plan-
ning and rebuilding ; the most of
this they expect to pay for in
bonds, and the remaining part in

land well located at about fifty per cent. of the .

rental value. This is a very common method

of doing large improvement work in European
cities. As an illustration of this, Italy expects
to practically rebuild five of its well known
cities in this way. The city condemns the pri-
vate property in the area to be improved, and
fixes an appraised value on the land based on
its present value.
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The proposition is to rebuild completely
within the area mentioned, as all of it is in the
heart of the oldest part of the city, the real busi-
ness section. This whole area is then to be built
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up within a given number of years, and the city
is to buy it and turn it over to one contractor
at the price at which the city acquires it. The
contractor can then sell it, or, if he prefers,
rebuild it himself. In all cases, local banks will
lend about two-thirds of the value of the real
estate in its improved form. This is always
sufficient, not only to pay for the land and the
entire improvements on it, but it will allow for
a fair margin of profit over and above the en-
tire expense of the cost with the improvements.
In addition to this, the city pays for the work on
the streets, waterworks, telegraph and tele-
phone lines, and all other municipal property.
With this usually go most excellent concessions
in streets, railways, ports, or other valuable
income-bearing public property. For instance,
a city in Italy has made an agreement for the
execution of certain public works, including
drainage, water supply, road improvements,
etc., to the amount of about $5,000,000. The
city guarantees four and one-half per cent. of
the sum expended, of which one and one-half
per cent. is to be refunded to the city out of
future profits. The capital and interest will be
secured by a mortgage on certain building sites
of a value appraised at approximately $7,000,-
000, and by taxes on municipal income, drain-
age, and water, amounting in all to about $1,-
100,000 yearly.

The contractor in all cases is to furnish all
the money, amounting to between $5,000,000
and $6,000,000. This contract, as in the case of
all other municipal and governmental contracts,
must be executed in the city or country where
the work is to be done. The time for the execu-
tion of the work is given as six years, although
the éarlier it is completed the more profitable it
will be, and the better it will please the ecity.



Clay Products in Engineering Construction

E. H. Darling, in an Address Before the Canadian Clay Products Association,
Shows How Inferior Mortar, Poorly Drawn Building Laws, and Inefficient
Labor Place Unnecessary Handicaps on Clay Products as Constructional Malerials

IFPTY or sixty years ago there were very

few of what could be called standard forms
of building materials for engineering works.
The engineer had not only to design his struc-
ture, but every detail of it, and then have the
various forms manufactured specially for that
structure. Gradually manufacturers grasped
this engineering attitude, and got his viewpoint,
and as occasion warranted, they employed their
own engineers and technical men. They got to-
gether in one way and another and agreed on
standards of forms, shapes, chemical and phy-
sical properties, and so forth, so that to-day the
engineer has at hand a vast variety of standard
material which he can specify with the same
confidence as though it had been made specially
. for his particular work. This standardization
of manufactured products was one of the great
contributions which America made to the
world’s industry during the last century, and it
has been a very important factor in the develop-
ment of this continent.

WHERE A BROADER VIEW IS NEEDED. _

However, it secmetimes happens that the
manufacturer of newer or smaller lines of pro-
duets, intent on his own particular work, needs
something to give him perspective—a broader
grasp of what he is doing, and of the purposes
to which his products are to be put. There is
no doubt about it that there are many splendid
ideas and valuable materials which now have
no market simply because they have never been
scientifically investigated, and their praectical
value demonstrated to such a point that engi-
neers and other builders can specify them with
confidence. It is in this field that the recently
organized committee of scientific and industrial
research will give valuable assistance. This is
the basis of all engineering endeavor—the
uniting of the theoretical with the practical—
‘“‘applying the results of what has been learned
everywhere to the matter in hand.”” And so it
may yet be found that even in the manufacture
of clay products, although of ancient origin and
having seemingly simple process of manufac-
ture, there are possibilities of development that

are at present undreamed of. There is this re- -

servation, however, if the produect is for archi-
tectural uses, the manufacturer and engineer
may do their best and fail, unless the results
satisfy the requirements of the rules of architec-
ture. These statements regarding the co-opera-
tion of the manufacturer and engineer have
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reference to the products themselves and to the
uses to which they are put, but they are equally
true when applied to the routine processes of
manufacture. That is an entirely different
branch of engineering, and while the writer is
not in a position to make a sweeping statement,
yet in one or two plants he knows of, they have
hardly yet begun to apply the principles of effi-
ciency which are doing so much for other lines,
toward the cutting down of costs of manufac-
ture and to the increasing of capacity.

Clay products perform many important ser-
vices in all the various fields of constructive
engineering. Their uses may not be as spectacu-
lar as that of some materials, but they are none
the less most valuable. Clay, when properly

treated, is a very poor conductor of heat and -

electricity, and very inert to chemical action,
and most of its value in construction is due to
these properties. The fact that it is a common
material, widely distributed and found in a
natural state, is because it is a stable chemieal
combination under all natural conditions of at-
mosphere and climate. When baked, burned or
fused, it undergoes certain changes which tend
to make it even more stable or inert to deterior-
ating chemical forces. All such other materials,
as the metals, which are obtained by tearing
them from the rocks by intense heat, or such as
timber, which is built up by organic life, while
stronger, hard and more elastic than clay pro-
ducts, they are not as stable, and they always
have a strong tendency to return to their
original state—to rust, decay, soften and dis-
integrate.

The writer has observed that in the carrying
out of any important engineering work, the
problems which call for the most careful atten-
tion and sound judgment are not so much those
which have to do with the design of the body or
main members of a structure, as those which
relate to the stability of foundations and the
protecting of the work against the destructive
agencies of moisture and temperature of water
and fire, corrosion and decay. For example, it
is not a difficult matter to design a retaining
wall, assuming certain conditions of foundation
and backing, yet probably with the exception of
dams, there is no class of engineering structure
that has a larger percentage of failures than
retaining walls. It requires better judgment—
the outcome of experience~to so drain away the
water which is likely to collect and alter the
assumed conditions, than it does to design the
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wall. The same thmg applies to road building
and to foundations in general.

The electrical engineer would have no dlfﬁ
culty in high voltage transmission were it not
for the problem of insulation. It would not be
difficult to heat a building were the exterior
walls perfect non-conductors of heat. All large
sewers might be easily built of concrete, were it
not for the fact that certain kinds of sewerage
disintegrates Portland cement. All the study
and thought put into the steel frame work of a
sky scraper is rendered worthless in a few min-
utes if there has been carelessness in protecting
it fromfire. All these problems and many more
like them, wuichh in a sense may be called the
finer problems of engineering, depend on clay
products in the form of drain tile, insulators,
brick, glazed tile, hollow tile, and so forth, for
their solution. We use clay produets for per-
manent construction, and where strength is
essential we build a framework or skeleton of
wood and steel, and protect them by a covering
of the more durable material. It must be ve-
membered, however, that what is true of clay
- applies more or less to certain other products of
the earth, such as Portland cement, asbestos,
mica, slate, and so forth, which also have their
place in construction.

GREAT FUTURE FOR CLAY PRODUCTS.

But while clay products thus perform many
services in construction, the end has by no
means been reached. There is room for im-
provement in the way they are utilized, there
are doubtless new uses to which they could be
put, and besides, the demand for their use could
be greatly increased. The following brief dis-
cussion will offer, from an engineering stand-
point, a few suggestions along these lines.

The clay brick is one of the oldest forms of
building material, and one would think that it
must have long since reached its highest pos-
sible efficiency. It was used over 6,000 years
ago in Mesopotamia, in the then fertile valleys
of the Tigris and Euphrates, where an architec-
ture of brlckwork developed, based on the use of
these small pieces of material. Thus, while in
Egypt, and centuries later in Greece, roofs were
supported by huge stone beams or lintels, the
Ninevites were acquamted with the uses of the
arch. These ancient builders, however, did not
get very far, from an engineering point of view,
for they apparently knew little of how to pro-
portion a building for strength. Examples have
been found of walls of oreat thickness for com-
paratively small buildings—one hall thirty-two
feet wide, having walls twenty-six feet thick. It
was the Romans who did more in the develop-
ment of brickwork than any other people. They
not only built their palaces, theatres and
temples of it, but also their wonderful aqueducts
and v1aducts

But common brickwork, as used to-day, when
required to carry great loads, must be classed as
a very inefficient material. Good, well-burned
brick, has an average ultimate compressive
strength of about one hundred and thirty tons
per square foot, but when it is laid in lime mor-
tar in the usual way, the average strength of the
combination is not more than half of this. (70
tons). Here is a waste of fifty per cent. of the
strength of the brick. It is only by the use of
cement mortar that the value of the brick can be

- developed, for the strength of a wall depends on

the strength of the mortar. Now, for any homo-
geneous material, such as steel, it is usually con-
sidered quite safe to allow a working stress up
to one-fifth or one-fourth of its ultimate
strength, but for brickwork conservative engi-
neering practice does not permit more than one-
tenth or one-twelfth, (745 tons). Thus to carry
a given load we have to use two or three times
as much brickwork as we would if we could have
the same confidence in it that we have in steel.
This is a further waste of the strength of the
brick.

But there are still other handicaps put upon
the use of brickwork which are not necessary.
In some cities, the building by-laws will not
allow even the conservative unit stresses given
above, but fix the limit as low as four tons per
square foot—about what is considered safe for
solid earth. This means that in these cities, to
carry a given load, the amount of brickwork
must again be doubled

SYSTEMATIC LAYING OF BRICK.

Now, approximately half the cost of brick-
work is for the labor required to lay it. In this
country we expect to pay masons at a somewhat
higher rate, in proportion to that received by
some other trades, because of the fact that there
are four months in the year during which there
is not much bricklaying done. In other words,
we only use seventy-five per cent. of the avail-
able skilled labor of this trade. We are safe in
saying, therefore, without casting any reflection
on brick masons, that from an economic point of
view bricklaying is not more than eighty per
cent. efficient in Canada.

Something that requires more serious con-
sideration is the claim made by Frank B. Gil-
breth of New York, that by the elimination of
waste motions and the adoption of systematic
methods, the average mason can double his rate
of Iaymo brick.

Thus for every dollar we spend for brickwork,
fifty cents is for materials and fifty cents for
labor. For this latter half-dollar we obtain
labor of which we only use forty cents worth
and which it is possible to reducz to a cost of
twenty cents. We are, therefore, getting
seventy cents worth of brickwork for one dollar.
But, as in some cities, we are required to use
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twice as much brick work as we need for
strength, in such cities we only get thirty-five
cents worth of strength for onc dollar. The
same by-laws will allow us to put about four
times the load on plain concrete that is per-
mitted on brickwork and the cost of concrete in
piers and walls is approximately the same as
brickwork. So for one dollar invested in con-
crete we will get about twelve times as much
strength as we would from the same spent for
brickwork; assuming that we get one hundred
per cent. efficiency in the placing of the concrete.

These figures must not be taken too seriously,
for they in no way ecxpress the trune relative
value of brick and concrete. They are given to
emphasize the fact that there is room for im-
provement in the use of even the oldest of clay
products, and that in ordex to successfully com-
pete with other matevials, the highest standard
of product and efficiency in workmanship are
essential. They also illustrate the evil effects
of unreasonable building laws, but this will be
referred to later.

WATER ABSORPTION QUALITIES.

One of the properties of burned (unglazed)
clay is its ability to absorb moisture. This is a
very useful property under some circumstances,
but a very undesirable one for brick, the com-
mon variety of which will absorb as much as
seventeen per cent. of its weight of water. Cer-
tain impurities in brick when acted on by water
cause them to crumble. Water expands eight
and a half per cent. with a force of about two
hundred pounds per square inch, at the tem-
perature of thirty-two degrees F., a temperature
which we have on an average of sixty days a
year in lower Ontario. It takes a pretty good
brick to resist the action of water and frost for
any length of time. Then too, lime mortar, un-
like Portland cement, will not harden if kept
moist, but loses its ‘‘life’’ and crumbles. IFor
this reason many precautions have to be taken
to protect brickwork from moisture or from
contact with anything else which absorbs moist-
ure, such as stone and conerete. It is well known
that in this action which shows itself in the
white effervescence, stain and disintegration
that disfigure and injure so many buildings in
which care has not been taken to interpose a
layer of waterproofing between the brick and
foundation, window sills, coping, and so forth.
Partly on this account, and partly for architec-
tural reasons, there has of late years been a
growing demand for impervious brick. High
class brick of this nature is being brought long
distances, and fancy prices are being paid for
it. There is also a noticeable extension in the
use of glazed or vitrified material, all of which
indicates a rising standard of construction.

In fireproof construction the principles of
engineering are so greatly used that it is not

more than necessary to mention the subject
here. The desirability of this type of construe-
tion for large buldings, is admitted by all. But
we have reached a point where fireproof con-
struction can be used with splendid results for
moderate size residences running from eight or
ten thousand dollars in cost and up. In a well
built house the extra cost is practically all in the
floors and it is a comparatively small percent-
age of the total cost. While protection against
fire is the point usually emphasized, there are
many other reasons, sanitary and economie, in
favor of this type of construction that in them-
selves are worth the extra cost. .In fact, resi-
dences of this size built in the old way must now
be considered second class, out of date, no mat-
ter how elaborate. How much more can this be
said of schools and other large buildings.

In working toward this higher standard of
building in which the construction features are
entirely engineering, the cngineer is closer to
the manufacturer of clay products than the
architect is. Those architects to whom the bulk
of this class of residence work goes, make no
claim of being engineers and it means a radical
and expensive departure from their accustomed
practice to undertake it. The owner on the
other hand, knows even less about it, and, even
if inclined to consider it, is easily discouraged
by a hint at a great increase in cost. This is a
field for fireproofing materials that has hardly
been touched as yet.

FIRE LOSS PROBABLY DUE T0 BAD CONSTRUCTION,

A great deal of effort has been put forth to
awaken our people to the fact that our tremen-
dous annual fire loss is for the most part un-
necessary. Not only are there direct losses
when a fire takes place, but the very fact that a
fire trap exists depreciates all the property near
it and adds a burden of insurance. But as yet,
apart from the various and in many cases in-
adequate city by-laws, little if anything has been
done toward a systematic campaign against this
destructive element.

Great as our fire losses are, the writer would
not be surprised if on investigation it should be
found that the loss from poor building construe-
tion, not including that due to lack of fireproof-
ing, is even greater. Take the losses due to the
action of water alone, not considering that from
freshets and failure of dams. Water being an
almost universal solvent constitutes the best of
mediums for chemical action. Its presence is
also required for all the kinds of bacterial
growth which attack organic substances. It is
a fairly good conductor of electricity and is
necessary for the phenomena of electrolysis.
Buildings erected in the dry deserts stand un-
changed after four thousand years, while in our
climate they would practically disappear in one-
tenth of the time. So°in addition to the waste
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from the mechanical action of water, such as the
back flooding of poorly designed sewers, the
undermining of foundations, the heaving cffects
of frost, the damage to property from leaking
roofs, and so forth, we have the disintegration
of brickwork, as mentioned above, the rusting
of metals wherever exposed or subjected to elee-
trolytic action, and probably the most important
of all, the decay of untreated and unprotected
timber.

In the form of snow and ice, water does an
immense amount of damage, but as a great deal
of this is unavoidable, it cannot all be charged
to poor construction.

WASTE DUE TO CITY BY-LAWS.

Another cause of waste is that referred to
above—the unscientific and sometimes absurd
requirements of the building by-laws of many
cities. Conditions imposed in some cases are
made so arduous as to be prohibitive and ac-
tually put a premium on the poorer type of con-
struction. It was estimated (by C. R. Young,
Can. Eng. Feb. 26, 1914) that the 1913 building
by-laws of Toronto, entailed an average annual
waste of a quarter of a million dollars by un-
reasonable structural requirements. Any legis-
lation that requires an extravagant use of any
article or material so adds to the cost of a build-
ing—often in a greater proportion than the cost
of material itself —that instead of increasing
the demand for it, it actually has a tendency to
restrict its use and favor its competitor.

But the waste of wealth throughout the coun-
try due to faulty construction must be enor-
mous. Every high wind or heavy snowstorm
‘levies its toll of damages. How much of this is
unnecessary, it is impossible to say. Dvery
thunderstorm leaves a path of destruction be-
hind it, and yet it has been demonstrated of late
years that danger from lightning can all but be
eliminated by the intelligent use of lightning
rods.

There are smaller and indirect items of waste,
such as is due to the poorly constructed small
house where a few extra dollars spent in making
it weather tight would be paid for many times
over in the saving of fuel to heat it. Thus the
subject gradually shades off into other eco-
nomical problems which have to do with the
sanitary, commercial and industrial welfare of
the nation.

In the light of present day knowledge a large
part of all this loss from fire, water, and waste,
is unnecessary, if not criminal. It remains f(?r
ways and means to be devised that will restrain
the careless, protect the ignorant and to supple-
ment, and encourage the efforts of individl}als
to reach a higher standard of construction.
What the Municipal and Railway Board is do-
ing for our municipalities, what the Provincial
Board of Health is doing for sanitation and

public health, what the Hydro-Electric Commis-
sion is doing for good electrical installation,
what we expect the Town Planning Act will do
for our cities, that we need for building con-
struction.

And the honest and efficient manufacturer of
clay products may rest assured that the broader
application of the principles of engineering to
construction will mean an ever increasing ap-
preciation of all his lines that enter into con-
struction work.

CANADA’S SELLING PROBLEM
AFTER THE WAR

(Concluded from Page 272.)

and while we may not rise to the height of this
ideal, we can, by following it, at least go part of
the way, and this part, no matter how small, will
take the place of some discordant element, -
which would retard our success. Therefore, I
recommend that you try to open your mind and
heart to the wonderful influences of Nature—
the beautiful and true. Realize your oneness
with her and partake of the inspiration and
power she imparts. Implant firmly in your
mind the successful man you wish to be, and so
will you become, for it is the vision we hold in
our mind—the ideal that is enthroned in our
hearts—that we build our lives by. This we will
become. It is the beauty of our thought, the
quality of our minds and ideals that make the
man.

M. Pierre Paris has;announced to the French
Academy of Inseriptions the discovery of what
may prove to be a second Pompeii, buried under
the sands of Morocco. In carrying out excava-
tions in the region of Bolonia, on the sea coast, -
M. Paris first came across an ancient factory,
believed to have been established for the salting
of fish, and more particularly perhaps of the
tunny fish which abounds in those waters. This
factory was indisputably of Roman origin, as
proved by the style of the columns and marks
upon them, careful photographs of which have
been taken. Further search revealed on a vast
terrace dominating the sea a big house ob-
viously contemporaneous with the factory. The
atrinm of the dwelling has been completely
cleared, and is surrounded by vestibules and
chambers, a sketch of the plan of which had been
executed. M. Paris says that this is merely a
beginning, and that he is convinced a whole
town in an exceptional state of preservation can
be unearthed.

—————

Visitor —¢¢So this is the deaf and dumb ward!
How do you eall people to dinner? I suppose
you don’t ring a bell.”’

Superintendent—‘‘No. We have a man who

walks through the ward wringing his hands.”’
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A HERBACEOUS BORDER IN GARDEN OF MR. GORDON OSLER’S LAKE SIMCOE RESIDENCE.

HEADQUARTERS OF THE R, F, C. AT CAMP HOQARE, BORDEN.
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Garden Cities For France

That it is.an ill wind that blows no good is
again proved in the possibilities set forth by
the action of the French Chamber which has
adopted the principle of indemnities in full to
property owners for the amount of their losses
by the war.

The benefits that will acerue through such a
policy will not, as might at first appear, be to
_the individual property owner, but more largely
to the general public. Nationalization, or State
ownership of land, decentralization of the popu-
lation and the replacing of ruined towns by well
planned garden cities, are among the principal
topics now under discussion for the rebuilding
of Northern France. Those who strongly urge
the adoption of a measure of indemnity are as
strongly in favor of the State’s availing itself
of an opportunity to take over certain lands,
and thus to carry forward on the largest scale,
experiments in the formation of garden cities.

These experiments, as is further pointed out,
are at the outset assured of success, and as 'an
instance of what can and probably would be
accomplished, Dravoll, an experimental garden
city, in the department of Seine and Oise, is re-
ferred to.

The success of this venture in co-operative
housing has been so great as to cause many men
who have tried to discredit such attempts to

become the most enthusiastic supporters of the
scheme for garden cities, now proposed by the
French Government.

Dravoll started in 1909 with a capital of
$4,000, and it now has a capital of $160,000 in
which about three hundred families are inter-
ested.

The project as outlined for the rebuilding of
the devastated area in the North of France, and
which could be placed in practical operation if
the proposed legislation is passed, comprehends
that when the State has taken over the land by
purchase, it may be leased to the different Com-
munes which in turn would let it to societies
formed on a strictly co-operative basis, or
directly to individuals.

The improvement of the land in every case
would need to comply with certain restrictions
preventing too great concenfration of popula-
tion, and the setting apart in every settlement
of such spaces as would provide public parks
and playgrounds, the whole development to
have the most improved hygienic installaiions.

A scheme of this sort would result, if prop-
erly conducted, in restoring a devastatel sec-
tion to habitable conditions, and affording an
opportunity to carry forward on a large scale,
ideas of co-operative town planning that have
never before been attermpted.

The result of this effort toward rehabilitation
of that section laid waste by war will, as pointed
out by the ‘‘ American Architect,”” be watched
with considerable interest. ‘

Military Hospitals a Live Topic

The September number of ConsTrUCTION Will
be devoted almost exclusively to a description
of the work of the Military Hospitals Commis-
sion in Canada in providing hospital accommo-
dation for the thousands of wounded and dis-
abled soldiers returned to Canada after having
served their country on European battlefields.

With very limited accommodation available
at the beginning of the year, mostly in old col-
leges and other reconstructed buildings, Canada
now has military convalescent hospitals already
completed, or in course of erection, accommoda-
tion for about fourteen thousand patients, while
Capt. Symons, and the architectural and engi-
neering staff of the Hospitals Commission, are
working almost night and day to still further
increase the accommodation.

In this number several articles are devoted to
hospital construction in France and the United
States, and this information, coupled with the
data to be given in ConsTrUCTION for Septem-
ber, will be read with interest by all who have
at heart the proper caring for of the disabled
men who have fought their country’s fight and
have been returned to Canada for recuperation
and reconstruection.



Efficient Heating For Institutional Groups

A. L. Baum Outlines the Advanlages of
Central Heating Plants for Hospitals.

el Lowaras the village raean, re., a number ol separaie

aweinng houses, interconneceed by peasant waiks and

passaguways, and a few central butldings tor service and
auminsiauon purposes, the whoie so arranged tnat it usuaily
sprecuy over a consuderable area. Generally speaking, sufficient
1UNnas are not at hrst avapabie ior tne compleuon or the entire
group ol buudings as plannea, but provision is usually mave m
Such cases lor future exitensions and auwtions, .

In servinyg sucn a group ol builungs with heat, light, water
and power, tne generm ain 1s wowara the centralization ot sec-
vice. ‘I'he auvaniages ol such a cenwral plant are so welt known,
ana have been presented so frequently, that 1 need not review
them again. 1 shail take them tor granted, and shall use the
centrai piant as a starting point lor wnis discussion of the type
of heaung system best aaapred to such a group of buildings. It
1s obvisusty nmportant that such a heating system be sunple,
reliable anu effective. Goou and heatthful nving conditions are
vitany connected with proper heaung. An error in \he deter-
mination of so Important a feature 1Is most serious, and likely to
result in tremendous expense it a rectitication of that errow is
to be made at a later date. .

‘he central plant having been detenmined on, the two pos-
sibilines as meuwiums tor heating are steam and hot water. In
order to more clearty understana the nature of the problem, let
us consider a layout such as shown in the diagram, which re-
presents a large institution of the hospital type, with isolatad
buildings. T'he distance from the power house 1o the end ot the
group 15 seen to he about 2,500 feet, almost one-half mile, and
mstitutions have been designed, such as Letchworth Village i1or
the keeble-Minded, at Thiells, N. Y., where this distance ex-
ceeds a mile. .

Whether steam or rorced hot water is circulated as a means
of heating the builaings, some exhaust steam 'will be availlable
trom Lhe engines or turbimes of the central generatung plant;
usuaby, nowever, not newrly enough for :the rwl heating load.
with a back-pressure on the generaling uwits of not more thin
3 or 4 lbs., 1t 1S evident that the exhaust steam, even if enough
were availlable, cannot be used tor heating the far buildings.
These, 1If steam heated, will have to be served with lgh-pressure
stéam, reauced in pressure at the buildings, which will at least
permit the use ol smaiter wstributing mains.

Economy demands that the condensed steam he returned to
the boilers in the central plant. The facility with avhich this
may he done with steam heat depends largely on the relative
levels of the buildings. A gravity return system is by far the
cheapest. 1f this 18 not possible, a vacuum recurn line system
may sometimes be utilized. ut there, again, not only are proper
graues essential, but the distance from the last building to the
central plant must also be considered. A last resort for getting
back the ‘heating returns (where relative levels torbid the use
of either of the foregoing methods) is the system of pumping,
and this means a number of return pumps scattered over the
property, which must be provided with power, either steam orv
eiectric, and <which also uemand frequent attention both as to
operation and maintenance. Such an arrangement .materially
decreases the advantages of the central heating plant.

Hot water as a heating medium, however, is not subject 10
such great restrictions. The water can be pumped regardless of
grade, so long as proper provisions are made for relieving the
entrained air from all high points where it imay otherwise
accumulate and cause air-binding of the mains, The water
is heated in the central plant, easily utilizing (with a medium
back-pressure) exhaust steam, wilvich, as steam, could not be
made to reach the farthest huildings. In plants of this kind
the heating load is usually much larger than the power load.
Under such conditions all the exhaust steam available during
most of the heating season can be used directly for the hot
water heating cquipment; furthermore, the water of condensa-
tion is immediately regained without the slightest inconvenience.
By no other distributing system can the heat be distributed with
such little difficulty.

It is at once evident what a great advantage is effected Ly
the central control of the hot water heating svstem. The
operating engineer can at all times watch the temperature of
the outgoing water, and vary it to suit varying weather con-
ditions. During very severe weather the water may readily be
heated as high as 200 degrees V. (or even a little higher),
thus giving out a large quantity of heat from the radiators and
stacks in the buildings. As the weather becomes milder, the
water temperature is reduced accordingly, thus cutting down the
amount of heat supplied to each room in proportion to the de-
creased demands of the outside weather conditions.

With steam heat, overheating of the rooms is almost unavoid-
able, since the steam temperature in the radiators is nearly
constant, regardless of weather conditions. The method usually
followeqd in practice to avoid overheating in mild weather when
a little heat is still required is to open the windows; this means,
in effect. dumping out of the windows the equivalent of a large
part of the coal consumed. One method of saving muech sf this
waste is to use thermostausic control in all the scattered buildings;
but thermostats are delicate instruments, and are also expensive,
both to install and to operate. Tampering with them does them
no good, and, where it is desired to make simplicity the kevnote
of design and operation, delicate instruments, scattered all over
the building should he avoided. Another method of effecting
coal economy is the use of a vacuum-return or open-return line
system, with fractional steam control, and automatic return
valves on the radiators. But the necessary appliances are ex-
pensive to install. involve care and maintenance, and require the
freanent manipulation of hand valves all over the institution.

The hot water heating system, on the other hand, by its varia-
tion of water temperature avoids the need of thermostatic or
other scattered means for controlling the temperature of the
rooms. It therefore eliminates from ‘the buildings all mechanical
devices, with the exception of one ar two auvtomatic air trans in
each bnilding and a hand valve (which need rarely be touched)
on_ each radjator. By means of this central control, and its
ability at all times to avoid overheating the buildings. the forced
hot water heating system se~vres the maximum of fuel economy
with the minimum of mechanjcal elaboration and of attendance.

T.-IE present tendency in the design of our large institutions
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Besides avoiding the loss due to overheating of the rooms,
as just explained, the hot water system has cons.derably smaller
radiation losses from the distr.buting mains than any of the
s.eam systems. With the forced hot water system the maximum
losses from this causc occur in the coldest weather, when the
maximum water temperature is carr.cd. As the wenther becomes
milder, the water temperature is lowered, and this in turn
decreases the radiation losses from the mains. Steam, however,
dces rot recoynize changes in the weather, Whether the romus
ave controlled by thermostats or by hand, or by open windows,
the heating mains carry the steam continuousiy at a high tem-
perature, since the temperature and pressure of steam ave related
by physical laws beyond the control of man. Hence the radia-
tion losses, instead of hecoming materially less in mild weather,
as is the case with hot water, remain fairly constant throughout
the heating season. The e>cess of these loszes in the steam plant
over those in the hot water plant for the same particuiar group
of buildings may easily amount to several hundred tons of cdal
per year, depend:ing cn the size of the institution an3j the distance

apart of the huildires,
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BLOCK PLAN OF INSTITUTION OF HOSPITAL TYPE,
WITH [SOLATED PAVILILNS.

A—Central boiler house and power housc.
B—Administration and scrvice buildings.
C—Interconnecting passageways for pavilions.

The foregoing considerations have, been presented from the
point of view of operating costs. Coincident with operation are
the costs of maintenance. The greatest part by far of the heat-
ing equipment of a large group of buildings on a widely ex-
tended area is the piping connecting a]l the heating surfaces
with the source of heat in the central plant. In the steam
heating systemn this entire network of piping carries during the
heating season a mixture of steam, air and moisture, while
during the summer it remains dry and empty. With the forced
hot water heating system the piping can remain at all times
filled with wuater, from which practically all dissolved air has
been expelled. 1t has long been known that piping does not
st out nearly as rapidly while it remains filled with such
water as when in contact alternately with ajr and moisture.
This gives the hot water system the advantage of much longer
life, and longer life means a cheaper maintenance and de-
preciation charge, as well as less trouble from repairs.

There is still another phase of this question which, from
a4 physician's point of view, should be important—namely, the
health aspect of healing systems. Investigations have shown
that particles of dust (largely organic matter) carried in the air
begin to ‘“‘burn” or decompose at about 165 degrees F., and,
since the temperature of the steam-heated radiator is alwayvs
much higher than 165 degrees F., it is at once evident what is
taking place in a hospital ward heated by such radiators. The
consistently lower temperature of the hot water radiators avoids
in almost all cases this irritating annoyance from decomposing
dust. Tt therefore secures a heating effect which is at once
the more healthful of the two possibilities. and also affords a
‘much more even temperature in the rooms due to the much
lower intensity of radiation from the lower temperature
radiators.

The only statement that can be made against a forced hot
water system in favor of a steam heating plant for a group
of buildings as herein shown is a possible slightly increased first
cost of the hot water svstem. As opposed to this, however, are
(1) the advantages of central control of the heat, (2) the
simplicity of installation and operation, (3) the economy effected
by avoiding overheating of buildings. (4) the economy effected
by decreased radiation from the heating mains, (5) the longer
life of the heating equipment, and (6) the more healthful char-
acter and more even distribution of the heat in the rooms. all
nf which o very far torvard making forced hot water tha ideal
heating medium in a plant which proposes to be an effective
ard economic investment for the community as owner.

<



Will Build Concrete Ships to Defy Submarines

the merchant marine, and it requires the consideration

of every possible method or material of construction.

Several prominent engineers havie suggested reinforced
conerete.

A San Francisco firm of engineers is designing a ship with a
length of 330 feet, a heam of 44 feet and a depth of 31 feet, with
capacity of 4,500 tons—to be built of reinforced concrete. A con-
crete schooner was.employed for some vears in the North At-
lantic coasting trade, having been constructed in about 1898.
The London “Times” mentions a small boat of reinforced con-
crete built by a Frenchman in 1849, and still in service after a
test of G8 years.

The concrete ship is only a further development of the con-
crete barge, and such craft have been in successiul use for
years. Conerete lighters have been used for the past six vears
on Chesapeake Bay, supplying coal and water to dredges, carry-
ing loads of sand and gravel, etc., and the accompanying illus-
tration of a 500-ton lighter on the ways just before launching
is typical of their appearance. With such a craft there is no
necessity for caulking or painting, the upkeep is small, and

O UR country is confronted with the problem of increasing

FIVE HUNDRED TON CONCRETE BARCE BEING LAUNCHED,

there is no danger of decay. Barnacles will not collect on a con-
crete hull,

A concrete barge has been in service on the Welland Canal
since 1910, and has seen very hard usage. It has a length of
80 feet, a beam of 24 feet, and is 7 feet deep. It is interesting
that the walls, which were constructed between forms, are 2
inches thick, reinforced with steel rods, yet the barge is used for
carrying loads of stone, etc., with conspicuous success,

Since 1910 reinforced concrete barges have been built for use
on the various sections of the Panama Canal, and their experi-
ence has enabled the engineers to develop a very efficient type
of vessel, Recently concrete pontoons were constructed for ser-
vice as landing stages for Loats up to 65 feet in length, These
pontoons havie a length of 140 feet, a beam of 28 feet, and are §
feet deep. They are very thoroughly reinforced.

Vessels which are more like ships than barges have been built
of reinforced concrete in Norway. A report from the American
Consul-General at Christiania describes a plant at Moss, Nor-
way, where vessels of 3,000 tons displacement are being con-
structed. . o

A Boston writer suggests a plan which makes little if any
change in the outward appearance of our modern steel ship,
except that the structural pant of the ship is of a specially pre-
pared emulsified concrete reinforced with a fabricated network
of steel rods that bonds the ship together in every part, giving
great strength, and making the structure one continudus
monolith, AH decks, bulkheads, partitions, ete., are interwoven
together in one continuous mass of steel and concrete. The
ship has two hulls.and 2 double bottoin; the dauble. hull runrs
to above the water line all around the ship. There is a space
of 3 feet between the outer and inner hull, which is divided
every 12 feet, making a continuous number of watertight com-
partments 3 feet by 12 feet girding every part of the ship to
above the water line. In the centre of this 3 feet space is a sys-
tem of fabricated steel rods lookirg somewhat like a heavy
wire fence; the purpose of which wil be explained later. This
space between the double hulls and double bottoin is not wast-
ed, but being watertight, is used as storage tanks for carrying
oil cargoes and for storing fuel for the ship’s engines, the ves-
sel being ariven by oil engines, requiring a much smaller crew
than a steam driven viessel, and giving more space fcn: freight.

The designs and methods of fabricating the steel reinforcing
rods is such as to make a ship strong enough to resist the
heaviest sort of a gale without straining herself, vet no attempt
is made in this plan to build the outer hull heavy enough to
resist the explosion of a torpedo: so let us suppose such a ship
is struck by a tonpedo fired from an enemy submarine; the
force of the explosion is so great that a hole two or three feet
in diameter may be shattered in the outer hull, and now ap-
pears the use for the fabricated rods (or strong wire fence)
inside ithe space between the two hulls. .

These rods work on the same principle as Mr. Maxim’s gun
silencer, they dissipate, or in other words, break up the force of
the explosion; at the same time they protect the walls of the
inner hull from being. damaged by flying pieces of the concrete;
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thus a section 3 x 12 feet is damaged, and its cargo of oil is
thrown against the force of the explosion, but this of itself helps
to cool the hot gases caused by the explosion: each 3 x 12 foot
section is vented at the upper deck with a hatch that opens
outwinrd Lo let the explosive gases escape. The torpedo has
now done its worst, and the ship has lost 2 few hundred gal-
lons, maybe, of ruel oil, but the damage can readily be repaired
in a few hours on arrival at her destination ,or even while at
sen if necessary, as concrete will set in water without decreas-
ing its strength.

It will also be seen that if a vessel of this kind should be
damaged by collision or by striking a rock or an iceberg, only
her outer hull could he damaged, while her freight and pas-
sengers are carried to their destination in safety. A few of
the items to recommen@ such a vessel are:

First. A stronger and more durable sea-going vessel at less
cost.

Second. Can be built in one-half the time required for a wood
or steel vessel.

Third. An absolutely fireproof structure.

Fourth. A vessel praclically free from vibration, greatly add-
ing to life of machinery and comfort of pas-
sengers.

Fifth. A saving in up-keep; the huil. all
outside and exposed surfaces can be of white
cement, effecting a large saving in paint-
ing, etc.

Sixth. The attainment of graceful lines
and good design at no added cost, owing
to the flexibility of the material while in its
‘plastic state.

Sewventh. A powerfully, strong hull with
an outer surface as even and smooth as
glass and proof against harnacles and cor-
rosion.

Wighth. The arrangement of a series of
watertight compartments that will make the
vessel practically unsinkable.

In view of such examples proving the use-
fulness of concrete vessels of this character,
it would seem wise L2 consider concrete in
the construction of ships which are to in-
crease our merchant marine to the propor-
tions demanded by the present requirements.
If seagoing barges were to be coanstructed,
or smaller craft suitable for lake traffic, this
would release for other purposes many ships
row in use in this capacity. The presence
of the necessary materials for a concrete ves-
cel at so many convenient locations would
make it possible to provide a large tonnage,
and progress in construction would be faster
than with ships of steel, or even wocd.

—_———

TRADE NEWS,

The American Steel Export Company has appointed Wood-
burn’s, Limited, Montreal, as their exclusive agents for the
Provinces of Ontario and Quebec.

—————————

FIRE LOSSES.

Glencoe, Ont.—The flour mil of the Woodburn Milling Com-
pany was destroyed by firve; loss $40,000.

Ingersoll, Ont.—The factory of the Ingersoll Machine Com-
pany was destroyed by fire.

Kelvin, Ont.—The Methodist Church of the town of Kelvin
was Qestroyed by fire.

Kitchener, Ont.-—The Romo Theatre was destroyed by fire:
loss $5,000.

Osnabruck Centre, Ont.—The town hall of the Township ol
Osnabruck was destroyed by fire.

Rodney, Ont.—The planing mill, storehouse and office of
John A. Mcintyre were destroyed by fire: loss $6,000.

Strathroy., Ont.—The factory of George Rivers was desiroy-
ed by tire: loss §40,000.

CEMENT SCOW IN OPERATION ON WELLAND CANAL.



Canadian Building and Construction News

New Structures to be Erected—Contracts Awarded for Large
Works—-Trade Literature Issued—Other ltems of Interest

BUSINESS BUILDINGS.

London, Ont.—Architect H. C. McBride, Richmond street, is
preparing plans for an office building for Hobbs Manufacturing
Company, to cost $10,000.

Toronto, Ont.—The Dominion Bank, King and Yonge streets,
are erecting a bank building at the corner of Yonge and St.
Clair, to cost $25.000, and their architects, Darling & Pearson,
2 Leader lane, have awarded the following contracts: Mason,
Witchall & Son,-156 St. Helen avenue; carpenter, F. Markham,
51 Orchard View Bowlevard: roofing, G. Duthie & Son, 30 Wid-
mer street: plastering, R. C. Dancy, 153 Spadina road: painting,
J. McCausland & Son, 11 Nelson street; plumbing and heating,
Purdy, Mansell, Limited, 63 Albert street; marble and tile, Can-
ada Glass, Mantels and Tile, Limited, 328 Carlaw avenue. The
Canadian Hanson Van Winkle Company, Morrow avenue, are
erecting an office building, garage and dwelling at the corner
of Morrow and Silver avenues, to cost $10,000, and their archi-
tect, F. S. Mallory, 65 Adelaide street east, has awarded the
roofing and galvanized iron contracts to H. S. Smith, Craw-
ford street. The Royal Bank, King and Yonge streets, are
erecting a bank building on Yonge street, to cost $25.000, and
their architect, F. S. Baker, Bank of Hamilton Building, has
awarded the following contracts: Mason, brick and concrete, R.
Chalkley & Sons, 34 Victoria street; ornamental iron and steel
sash, McGregor & McIntyre, 1139 Shaw street: carpenter, A,
Weller & Co., 564 Tecumseh street; plastering, Hanna & Nelson,
273 Rusholme road; roofing, Douglas Bros., 124 Adelaide street
west; heating and plumbing, W. J. McGuire, Limited, 91 Jarvis
street; painting, J. McCausland & Sons, 11 Nelson street; wiring,
A. R. Rice & Co., 152 Bay street; composite floor and tile,
1talian Mosaic and Tile Company, 429 Spadina avenue; dumb
waiter, Turnbull Elevator Manufacturing Company, 126 John
street.

—

CIVIL ENGINEERING,

Kincardine Township, Ont.—The Kincardine Township Coun-
cil will erect four concrete bridges, to cost $1,000, and have
awarded the general contract to Bert Duke and John Godwin,
Kincardine.

—_———————

CLUBS, HOSPITALS, THEATRES AND HOTELS.
Orillia, Ont.—The town of Orillia contemplates the erection
of a memorial hospital, to cost $50,000. This building will be
erected at the close of the war,

——————
MISCELLANEOUS.

Fort William, Ont.—Davidson & Smith, Port Arthur, are
erecting a flour and feed mill on the McKellar property, to cost
$100,000, and have awarded the general contract to Barnet &
MeQueen, Fort William.

Hamilton, Ont.—F. A, Ward, 108 Campbell street, is erecting
a garage on Roxborough and Dundas street, to cost $10,000,
and have awarded the genenal contract to W. C. Coulter, Lon-
don street., The Semet Solvay Company, Syracuse, N.Y., con-
templates the erection of coke ovens at the Stipes Inlet, to cost
$2,000,000.

London, Ont.—The London Engine Supplies Company, 85
Dundas street, are remodeling their garage on Dundas street,
to cost $5,000, and have awarded the general contract to Tam-
bling & Jones, 282 Horton street.

Niagara Falls, Ont.—The city of Niagara Falls are erecting a
firehall at the corner of Walnut and Kitchener streets, to cost
$20,750, and their architect, C. M. Borter, 103 Main street, has
awarded the following contracts: General, Ireland & Dinham,
Glenholme avenue; painting and glazing, W. J. Mullen, 222 Vic-
toria avenue; clectric wiring, Niagara Electric Company, Vie-
toria avenue; plumbing, Reid Bros. Company, Fourth avenue.

Ottawa, Ont.—The St. Patrick’'s Orphan Asylum, Laurier
avenue, are erecting a boiler house and stack, to cost $13,500,
and their architect, H. H. Tucker, Ottawa, has awarded the
general contract to I&. Monette, 60 Sterling avenue, Thomas A.
Stott, Wellington street, is erecting a garage on Wellington
street, to cost $5,000, and has awarded the concrete work con-
tract to H. Haley, Chapel street.

Sarnia, Ont.—Architects James, Louden & Hertzberg, Ex-
celsior Life Building, Toronto, are preparing plans for a brass
foundry for the Mueller Manufacturing Company.

Sarnia, Ont,.—The town of Sarnia contemplates the erection
of an incinerator plant, to cost $25,000.

Toronto, Ont.—The T. Eaton Company, 190 Yonge street, are
erecting a garage on Alice street, to cost $6,000, and have award-
ed the general contract to Thomson Bros., Ryrie Building. The
British Forgings, Limited, Royal Bank Building, are preparing
plans for temporary buildings to be erected on Atlantic avenue,
to cost $15.000. The Imperial Oil Company, 56 Church street, are
preparing plans for a fuel oil tank, to cost $70,000. The Willys-
Overland, Limited, Weston road, are erecting a machine shop on
‘Weston road, to cost $15,000. The Danforth Day Nursery, 859
Carlaw avenue, contemplates the erection of a mursery build-
ing, to cost $6,000. H. L. Bowles, 7-9 King street east, has
purchased a site at the corner of King and Bay. streets for the
erection of a lunch room or a restaurant building. Gunns, Limit-
gdz. Ogamns road, bave prepared plans for a workshop, to cost

12, .
———t————

PLANTS, FACTORIES AND WAREHOUSES,

Hamilton, Ont.—The National Abrasive Company, Biggar
avenue, are erecting a factory on Biggar avenue, to cost $15,-
000, and@ have awarded the steel work contract to the Hamilton
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‘streets, have not yet been prepared.

Bridge Works Company, Limited. Architect G. J. Hutton, Bank
of Hamilton Building, is preparing plans for an addition to the
factory of the Steel Company of Canada, Harvey lane, to cost
$100,000.

Mitohell, Ont.—A. Burritt Company, Mitchell, Ont., are erect-
ing a factory, to cost $25,000, and have awarded the following
contracts: Mason, John Avery, Fullarton road; carpenter, Wm.
Eisermann, Toronto street; steel, A. Hill & Co., Main street.

Niagara Falls, Ont.—The Herbert Morris Crane and Hoist
Company, Toronto, are erecting a factory on Stanley street, to
cost $80,000, and their architects, Harkness & Oxley, Confedera-
tion Life Building, Toronto, have awarded the following con-
tracts: Steel work, the Dominion Bridge Company, Montreal;
general contract, Toms Construction Company, Kent Building,
Toronto; sash operators, King Construction Company, 40 Dover-
court road; plumbing and heating, Keiths, Limited, Campbell
avenue, Toronto; roofing, Reggin & Spence, 530 Front street,
Toronto.

Petrolia, Ont.—The Colonial Knitting Company, Eimira, On-
tario, will erect a factory at Petrolia, to cost $10,000. Mr. R,
Kirkpatrick is their architect and general contractor.

Toronto, Ont.—The Newell Building Company, Limited, ave
erecting a warehouse on Duchess street, to cost $55,000, and
have awarded the following contracts; General, John G. Kent
and T. Essery, Confederation Life Building; plumbing and heat-
ing, A. Welch & Son, 304 Queen street west. The Cluff Am-
munition Company, Limited, 111 Sterling road, are making
repairs to their factory, at a cost of $10,000, and their architect,
J. W. Siddall, Confederation Life Building, has awarded the
general contract to M. Manley, 1058 College street.

Toronto, Ont.—The Williard Chocolate Company, Limited,
Spadina avenue, are erecting a factory on Wellington street,
to cost $80,000, and their architects and general contractors,
S. L. Yolles and H. Rotenberg, 67 Baldwin street, have awarded
the following contracts: Plumbing and heating, A. Welch &
Sons, 304 Queen street west; elevators, Otis-Fensom Elevator
Company, 50 Bay street; electric wiring, J. E. Myers, 4 Gould
street. Davis & Mehr, Union Bank Building, are erecting a
warehouse on Spadina and Grange avenues, to cost $100,000,
and have awarded the general contract to J. G. Kent and Thcs.
Essery, Confederation Life Building.

Windsor, Ont.—The Maxwell Motor Company, Detroit, are
erecting a factory on Tecumseh road and McDougal avenue, to
cost $130,000, and have awarded the general contract to R.
Westcott & Co., Chamber of Commerce Building.

———————

PUBLIC BUILDINGS AND STATIONS.

London, Ont.—The Canadian Pacific Railway are rebuilding
their station at London, Ont.,, at the cost of $15,000, and have
awarded the general contract to G. Hayman & Sons, 432 Wel-
lington street. Mr. M. Williams is the local superintendent.

Sudbury, Ont.—Plans for the new library building for the
town of Sudbury, to be erected at the corner of Elm and Lorne
The building will not be
erected until next year.

. Sarnia,‘Ont.—The Pere Marquette Railway have purchased a
site on Clifford street for the erection of a station.

——l————
RESIDENCES, ETC.

Ford City, Ont.—C. J. Montreuil, Ford, Ont., is erecting a
bungalow on Sandwich street, to cost $10,850, and his architects,
G. Jacques & Co., Hydro Building, Windsor, have awarded the
following contracts: General, E, Jacques, Assumption street,
Windsor, Ont.; mason, George Sewell, 219 Ouellette avenue;
carpenter, BE. Jacques, $7 Assumption street; stone work, Maul
& Rigg, McDougal street; plastering, John Reid, 158 Goyeau
street; painting and glazing, J. Lauckner, ¢§ Sandwich street
\vgst; wiring, G. Campeaux, 121 Tuscarora street; heating, J.
L'Heureux, 12 Wyandotte street east; plumbing and sheet
metal, Windsor Hardware Company, Sandwich street.

Guelph, Ont.—Mrs. Jessie F. Auld, 123 Glasgow street, is
erecting a residence on Glasgow street, to cost $7,500, and her
architects, chkson_ & Gregg, Kent Building, Toronto, have
awarded the following contracts: Carpenter, George Scroggie,
Woolwich street: electric wiring, W. W, Stuart, Quebec street:
plumbing, F. Smith, Quebec street.

Hamilton, Ont.—Crafton & Co., James street north, are
erecting a departmental store on James street north, to cost
$100,000, and their architect, G. J. Hutton, Bank of Hamilton
Building, has awarded the plumbing and heating contract to
Adam Clark, 7 Main street. The Pattison Estate are erecting
an apartment at the. corner of King and Park streets, to
cost $15,000, and their_ architects, Seott & Wardell, Sun Life
Building, have awarded the following contracts: Mason, Han-
cock Bros., 36 Locomotive street; carpenter, Murray & Connor,
158 Victoria avenue south; sheet metal, Thomas Irwin & Son,
22 McNab street south; plastering, Hill Bros., 307 Emerald street
north; painting and glazing, ‘George Metcalfe, 16 Park street
south; electric wiring, Culley & Breay, 35 King street west;
plumbing and heating, Stanton & Mitchell, 159 York street.

London, Ont.—J. Cottam, care of Cottam Bird Seed Coun-
pany, 87 Bathurststreet, contemplates remodelling his store
and apartments on Dundas street, at the cost of $3,000. R. H.
ggwevgfr,ayth%ggtas tstsrleoe(t),ools reéngdelling his store on Dundas

. e CC [ ,000, an as awared the general -
tract to S. Willis, 765 Talbot street. general con

_ Ottawa, Ont.—Leon Petergorsky, 351 Chapel street, is erect-

ing an apartment house on Elgin street, to cost $25,000, and has

awarded ‘the fire escape and stair contracts to M. Baylin, 96
<
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NORTHERN ELECTRIC COMPANY, CALGARY, ALBERTA.

The Roof for All

First-class Structures—

HE roof is apt to be one of the very last

things to be considered in the eonstruction of
a building. It really ought to be among the first.
Owners wake up to this fact when they begin to
pay bills for repairs and damage caused by leaks.
Permanent buildings desevve permanent roofs.
The most economieal and altogether satisfactory
permanent roof is a Barrett Specification Roof,
with a unit cost (the cost per square foot per year
of service) lower than that of any other perma-
nent roofing.

It is for this reason that most of the great manufac-
turing plants and textile mills of the Dominion, the
great railroad terminals and skyserapers, and hun-
dreds of less pretentious buildings carry roofs of this

type. Some of these are from twenty to thirty years.

old and are still in serviceable condition.

A Barrett Specification Roof is not a ready-made
roofing. It is built layer upon layer on the building,
following time-tested methods which are recognized
as standard by technical men generally.

A copy of The Barrett 20-Ycar Specification, with roofing diagrams,
mailed free on request to any one interested.

THE PATERSON MANUFACTURING COMPANY, LIMITED

f MONTREAL TORONTO WINNIPEG

THE CARRITTE-PATERSON MANUFACTURING CO., LIMITED

ST. JOHN, N.B. HALIFAX, N.S.

Our 20-Year
Guaranty Bond

We are now prepared
to give a 20-Year
Surety Bond Guaranty
on every Barrett Speci-
fication Roof of fifty
squares and over in all
towns of 25,000 popula-
tion and more, and in
smaller places wwhere
our Inspection Service
is available.

This Surety Bond will
be issued by the United
States Fidelity and
Guaranty Company and
will be furnished by us
without charge.

Our only requirements
are that the roofing con-
tractor shall be approv-
ed by us, and that The
Barrett Specification,
dated May 1, 1916, shall
be strictly followed.

If you wish any further
information regarding
this Guaranty, write to
our nearest office and
the matter will be given
prompt attention.

I 0RO A 0B L

VANCOUVER

SYDNEY, N.S.
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Nelson street. Lt.-Col. D. 8. Street, 227 Somersel street, is
erecting a residence on Range road, to cost $10,000, and his
architect, W. I*. Noftke, 45 Rideau street, has awarded the fol-
lowing contracts: Mason, Lindle & Co., Ottawa; carpenter, F..
A. Grieck & Co., Ottawa: plastering, Murphy & Morrow, Billing
avenue; painting and glazing, Duford, Limited, 70 Rideau street:
wiring, D. Ackroyd, 416 Bank street: marble and tile, A, K, Mills
& Son, 191 Sparks street; plumbing and heating, J. T. Blyth,
Frank street. Dr. J. F. Argus, 189 O'Connor street, is making an
addition and alterations to his apartment house, at the cost
of $6,200, and his architects, Taylor & Horwood, Castle Building,
have awarded the following contracts: Painting and glazing,
G. Higman & Son, 176 Rideau street; electric wiring, P. Ack-
royd, 416 Bank street: heating and plumbing, J. T. Blyth, Frank
street.

Renfrew, ‘Ont.~—Thomas A. Low, Renfrew, is erecting an
addition to his residence at the corner of Stewart and Brush
streets, at the cost of $10,000, and his architect, W. E. Noftke,
Central Chambers, Qttawa, has awarded the tile roofing contract
to McFarlane-Douglas Company, 250 Slater street, Ottawa.

St. Catharines, Ont.—A. E. Jenckes, 139 Ontario street, is
erecting a residence on Ontario street, to cost $5,000, and his
architect, T. H. Wiley, 128 St. Paul street, has awarded the
following contracts: Mason, Newman Bros., 76 St. Paul street;
carpenter, Nunnemacher & Parke, 5 Dufferin street; heating,
John Peart, St. Catharines.

Toronto, Ont.—M. Healy, 153 St. George street, is erecting
a residence on Rose Park Drive, to cost $5,000. Jas. Thompson,
31 Farnham avenue, is his architect. Plans have been pre-
pared for a residence for M. Reid, 2341 Queen street east, to be
erected on Crown Park road, to cost $4,200. Grimshaw Bros.,
24 Brookmount road, contemplate the erection of ten pairs of
residences to Dbe erected at the corner of Lockwood and Dixon
avenues, to cost $60,000.

Toronto, Ont—A, D. Langmuir, 2 North street, is erecting
a residence on North street, to cost $5,000, and his architects,
Denison & Stephenson, 18 King streetl west, have awarded the
following contracts: Mason, G. T, Cayton, 56 Lyall avenue;
carpenter, J. C, Scott Company, 106 River street; painting, A. E.
Phillips, 49 Richmond street east; plastering, A. Petrie, 457
Roxton road; tile, Canada Glass, Mantel and Tile, Limited, 328
Carlaw avenue; sheet metal and roofing, A. Mathews, Limiteq,
256 Adelaide street west; plumbing and heating, A. Wright, 3
Gerrard street east. W. I2, Levack, 159 Roxton road, is excavat-
ing for his residence on High Park avenue, to cost $5,000, and
has awarded the plumbing contract to Wm. Howard, 74 Borden
street. Plans have been prepared for a residence for Wm.
Scott, 125 Mutual street, to be built on Victor avenue, at the
cost of $5,000. The excavation has been commenced on stores
and apartments for E. D. Morris, 2167 Queen street east, on

. Queen and Wineva avenue, to cost $£5,000. Architect W. G.
Hunt, Confederation Life Building, has prepared plans for a
residence. for Mr. Crawford, Toronto, to cost $6,000. C. F.
Wagner, Toronto, is erecting a pair of residences on Bellefair
avenue, to cost $5,000, and has awarded the following contracts:
General, J. I'. Moore, 34 Brookmount road; plumbing, Fiddes &
Hogarth, 122 King street east. G. H. McLaughlin, 4§ Hogarth
avenue, has excavated for a 'pair of residences on Millbrook
crescent, to cost $8,000. Wm. Vokes, 228 Rusholme road, is
excavating for a duplex residence on Rusholme road, to cost
$6,000. I.. Gelber, 133 Lowther avenue, is erecting a residence
on Lowther avenue, and his architect, J. A. Thatcher, 37 Cowan
avenue, has awarded the following contracts: Mason, J. McMur-
ren, 19 Roxborough road; carpenter, C. Gallichan, 62 Dover-
court road; painting, Bavington Bros., 48 Glenlake avenue;
heating, W. Schulkins, 932 College street. W. H. Cawthra, G0
Forest Hill road, is making an addition and alteration to his
residence, at the cost of $11,000, and his architects, Eden Smith
& Sons, 33 Scott street, has awarded the following contracts:
Mason, T. & A. G. Ham, 83 Salem avenue; carpenter, Robinson
& Wilson, 34 Alcina avenue; plastering, W. H. Little, 62 Tranby
avenue; rosfing, G. M. Byron, 503 Yonge street; painting, F. G.

Roberts & Co., 106 Wells street; wiring, R. A, L. Gray & Co.,
$5 York street: plumbing, Fiddes & Hogarth, 122 King street
east; heating, Jos. Morrison, § St. Mary street: hardware,
Canada Hardware Company, Limited, 39 Richmond street east.
Windsor, Ont.—Charles Jessop, 75 l.ondon street west, is
erecting a residence on Caron street, to cost $5,000.
——

SCHOOLS, ETC.

Apple Hill, Ont.—Architects Millson & Burgess, Union Bank
Building, Ottawa, Ont., are preparing plans for a church to
cost $20,000, and have awarded the general contract to Alex.
Cameron, Alexandria, Ont.

Brantford, Ont.—The Polish Roman Catholic Church con-
tempilates the erection of a church on Terrace Hill,

Bast Toronto.—The trustees of Separate School Board No, 7
are erecting an addition to a school at the cost of $22,000, and
their architects, S. 13. Coon & &on, Excelsior Life Building,
have awarded the following contracts: Mason, steel work, con-
crete and comiposite floors, R. Chalkley & Son, 34 Victoria street;
canpenter work, plastering, painting, wiring and roofing, Hud-
son & Mosley, 5 Jerone street; heating, Sheppard & Abbot, 78
Harbord street.

Hamilton, Ont.—8t. Luke’s Church are erecting a parish hall
at the corner of John and MacAuley streets, to cost $12,000, and
their architect, W. G. Brown, Clyde Block, has awarded the fol-
lowing contracts: Sheet metal, H. Trewolla, 729 Cannon street
east; painting and glazing, E. Scoffin, 520 St. John street north;
heating, Burrow, Stewart & Milne Company, Cannhon street
east. The Township of Barton are making an addition to a
school at the cost of $25,000, and their architect, J. A. Armes,
183 Bold street, has awarded the general contract to Isbister
Bros., 811 King street east.

Kingston, Ont,—The Regiopolis College contemplates the
erecting of a boarding school, to cost $50,000.

London, Ont.—The Provincial Secretary's Department, Par-
liament Buildings, Toronto, are making repairs to the Asylum
for the Insane at London, and have awarded the general con-
tract to Jones Bros., Hamilton road, and the slate roof contract
to Oharles Riddle, 119 Wellington street, St. Thomas, Ont.
Architect W. G. Murray, Dominion Savings Building, is pre-
paring plans for a school for the school trustees of Westminster
Township, to cost $10,000. '

London, Ont.—Architects Watt & Blackwell, Bank of To-
ronto Building, are preparing plans for a women’s pavilion at
the Byron Sanitorium, to cost $10,000, for the London Health
Association, London, Ontario, and have awarded the general
contract to R. G. Wilson & Son, 193 College street, and the
canpenter contract to J. Moran, 921 Maitland street. The Mili-
tary Hospital Commission, Ottawa, are preparing plans for a
school to be erected at the Byron Sanitorium, to cost $10,000.

New Toronto.—The Public Schooi Board of New Toronto
contemplates the erection of new schools.

Perth, Ont.—The Public School Board of Perth, Ont., are
making improvements to a school at the cost of $30,000, and
their architects, Ellis & Ellis, Manning Chambhers, Toronto, On-
tario, have awarded the plumbing and heating contracts to W.
G. Butler, Gore street. Perth, instead of to J. T. Blyth, Frank
street, Ottawa, as previously reported.

Simcoe, Ont.—The Western Suburban School Section contem-
plates the erection of a new school on Glazebroske proverty,

St. IFerdinand, Que.—The Les Soeurs de la Charite, St. Fer-
dinand, Que., will erect a convent, to cost $80,000, and their
architect, J. S. Bergeron, 103 St. Jean street, Quebeec, has
awarded the following contracts: Mason, Charles N. Paradis,
Quebec; carpenter, Poudrier & Boulet, Black Lake; heating and
plumbing, O. Picard & Fils, Quebec; sheet metal, Eugene
Falardeau, Quebec.

Thornhill, Ont.—The Public School Board of Thornhill con-

GLIMPSE OF OARDEN AT GOVERNMENT HOUSE, TO?IONTO.

I
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templates the erection of a school, to cost $20,000, and have
commissioned James, ILouden & Hertzberg, archilects, Ex-
celsior Life Building, ‘Toronto, to prepare plans.

Toronto, Ont.—The Women's College and Dispensary, 125
Rusholme road, are erecting an addition to their hospital, and
their architects, Gordon & Helliwell, Confederation Life Build-

Every employer who is anxious Lo conduct his plant, store or
institution on lines of war-time economy would be well advised
to write The Dennis Wire and Iron Works Co., Limited, Lon-

don, for their illustraled catalogue.

————
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ing, ‘have awarded the following contracts: Mason, Thompson
Bros.,
street; heating and plumbing, Sheppard & Abbot, 78 Harbord
street;

escapes,
terrazzo, 1talian Mosaic and Tile Co., 429 Spadina avenue. Archi-
tects Burke, Horwood & White, Ryrie Building, are preparing
plans for a church and Sunday school for the Weston Road
Baptist Church,
Silverthorne and Rowantree avenues,

Ryrie Building; carpenter, D. McMurren, 66% Hayden

plastering, Hanna & Nelson,
Canada Ornamental

273 Rusholme

road; fire
Iron Works,

88 River street;

to cost $20,000, to be built on the corner of

CATALOGUES and BOOKLETS

comes more prominently to the fore.
positive and noticeable economy wherever installed. They save
in ultimate cost, because they are unbreakable, consequently
do not have to be either repaired or renewed.
floor space—a valuable consideration.
wise lost by employees looking for a safe and suitable place to
bestow clothing, tools, ete.

Booklet on Tin Plate.—The American Steel Export Company

has recently published a sixteen-page illustrated booklet thor-
oughly describing in a most concise way the practice of Am-
erican makers of tin plate.
the elimigation of the confusion existing in the export trade,
because of the difference in the methods employed in the vari-
ous countries where this commodity is manufactured.
first with a brief history, then the process of manufacturing.
Numerous pages are devoted to the proper placing of orders,
the exact:method of figuring prices and the usuai method of.
packing fdr export.
time that any infornmation of this character has been
and the booklet should meet with considerable approval.

The chief object of the booklet is

It deals

So far as ¢an be learned this is the first
issued,

War-time Ecornomy in Steel Equlpment.—~Steel lockers and

factory equipment is usually considered for purchase chiefly on
the grounds of its being modern, fireproof, indestructible, sani-
tary and of good appearance.

In these days of war saving, however, the economical side
Steel lockers effect a

They save in
They save in time other-

They stop petty thefts and prevent

THE PROBLEM OF CONSERVATION IN OFFICE PRACTICE.

While efficiency, which ‘may be termed conservation gone
mad, has become .epidemic, and has led to ‘‘following copy out
of the window,” as printers would term it, in a considerable
part of the business world, the golden mean, conservation, still
stands for prudence, order and consequent success in the con-
duct of business affairs. Nowhere is this element of system so
t.ecessary, and s2 little observed, as in the oflices of the average
architect. Those offices in which volume of business has in a
measure supplanted artistry and study of design and effect, have
of necessity adopted systems of procedure, but by many even
the need of definite office hours and the employment of a steno-
grapher is not realized. Not alone temperament, but many
other circumstances are responsible for this lack of order in the
conduct of the business end of the profession. The pure gamb-
ling nature of his work is largely the starting point from which
other irregularities grow. December and January has found the
office bare of work and little prospect in sight. A consequent
dropping of the hardly acquired and organized otlice force foi-
lows. March brings many ‘“‘prospects’ and a search for drafts-
men. May too often finds these prospects “put over till next
year,"” and others hanging, until the guestion of reduction agamn
becomes a serious problemi. This leads to a general disorgan-
ization that affects every department of the office procedure.
JThere are, however, a few conserving rules and methods by
which the meeting of both ends through the elimination of
waste may be effected in most offices. First, a card index for
recording johs and their office cost and other definite details is
4 business requirement that too few architects realize. Second
may be placed the absolute rule that no sketches, no advice, be
given a prospective client until a contraot has been signed by
nim and a fee charged for such prelimiinary work, Third may
be placed the absolute rule to avoid competitions except when
paid for without regard to the success in their adoption. The
following of these rules will eliminate the accumulation of an
unnecessary and largely unremunerative office force, and also
give time to look up work that will keep the regular organiza-
tivn employved in the slack periods of the vear. This procedure
makes for steadiness in the office work, and, while it reduces
the volume of its output, it conserves its executive strength. It
climinates as far as possible the element of fluctuation, which is
fundamentally the losing factor in achitectural practice.—The

trouble with and among the help.
The chief aim in the ever-growing ‘‘welfare movement” in
this country is to so provide for the health, comfort and con-

Western Architect.
——t— s

venience of work people that they will be more attached to the
firm employing them, more contented in their positions; there-
fore easier to ‘handle and less liable to change.

The firm or individual providing Lhe best accommodation

for help will mast assuredly obtain the choicest class of em-
ployees—a further decided benefit, and a factor wel worth con-
sidering, in view of the general scarcity of help.

John Watson & Son, Limited, Montreal, have been awarded
the following contracts for metal and architectural iron works:
New_ Toronto Terminal Station, Toronto, Ont.; Canadian North-
ern Railway Station, Montreal, Que.; American Canadian Fac-
tory, Montreal, Que.; IPower House, Lennoxville, Que.; Ajrd’'s
Bakery. Montreal, Que.: Consumers’ Cordage Co., Montreal,
Que.; ten-storey building, Greater Montreal Land and Invest-
ment Company.

Disc and Propeller

Fans

for

| Ventilating and Cooling

WE MAKE FANS DIRECT CONNECTED TO

MOTORS OR FOR BELT DRIVE

SHELDONS LIMITED -

Write for Catalogue

- GALT, ONTARIO

Toronto Office: Kent Building

AGENTS:—ROSS & GREIG, 412 St. James St.,, Montreal, Que.

WALKERS, LTD. 259-261 Stanley St,, Winnipeg, Man,

ROBERT HAMILTON & CO. LTD., Bank of Ottawa Building, Vancouver, 8.C.
GORMAN, CLANCEY & GRINDLEY, LTD., Calgary and Edmonton, Alta.
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Fifty-cight years experience
in making good

ENAMEL

AAAANAAS AN

GLITROX

A new departure in white enamel.
Specially designed for decorating large
surfaces, it flows evenly without streaks
and dries hard to a surface like fine
porcelain.

GLITROX is an ideal finish for
Hospitals, Public Buildings, or any
place where a sanitary and lasting

finish 1s desired.

VELVEX

The perfect flat enamel, has all the
properties of GLITROX, but dries
with an eggshell gloss.

VELVEX is unequalled where a soft,
restful but sanitary finish 1s required.
Both of the above finishes are easy
working, durable and cover perfectly.

If GLITROX or VELVEX are

used on your buildings lasting satis-
faction 1s assured.

R.C. Jamieson & Co.

Montreal |

Calgary Vancouver
Owning and Operating

P. D. Dods & Co., Limited
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&
Samers”

This Sign Stands
For Pure, Fresh
Air
Carrier Air Conditioning Apparatus
is the standard by which all apparatus
of this kind is judged by consulting

engineers and architects in all parts of
the world.

It is installed in factories—where
humidity control is imperative—in
hospitals and schools, where pure air-
and temperature control are desirable—
in office buildings, to make life com-

fortable to the workers within.

Cool in Summer
Warm in Winter

Carrier Air Washers, humidifiers

and dehumidifiers, have become a ne-

cessity 1n industrial buildings for nearly

every conceivable kind of manufacture.

May we send you literature? Our
Catalog 13-75 gives complete detailed
information—architects and engineers
should acquaint themselves with it.

Canadian Blower and
Forge Co.

Kitchener - Ontario
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