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- Classification and Salaries of Engineers

Toronto Engineers Adopt Schedule of Titles, Qualifications and Minimum Salaries '
for Technically-Trained Men Employed by Railways, Municipalities, Industries, Public
Works and Large Public Utilities—Salaries Range from $1,200 to $12,000 Per Annum

a meeting held last Thursday evening, the members

T
‘ A of the Toronto branch of the Engineering Institute of

Canada approved of the schedule prepared by the Sa‘larles
Committee of that branch. This schedule classifies engineers
employed by railways, municipalities, industrial firms, large
Public utilities and the Public Works Department of Canada.
t groups the engineers employed in these five lines of work
in clear-cut classes, with non-conflicting titles, and states the
Qualifications deemed requisite for each class, and also
States the minimum salary which, in the opinion of the
Members of the branch, should be paid to each class.

In some of the classifications, the minimum salary stated
In the schedule does not exceed that which preval.ls at pre-
Sent on the most important works in Canada, but in general
e classification, if adopted by employers, will mean a m0§t
Substantial increase for many engineers, especially when it
IS borne in mind that the salary mentioned in the schedule
IS meant to be the minimum salary to be paid in any case.
The schedule, having now been adopted by the Toronto
bl'anch, will be sent to every one of the other branches of the
.Ihstitute throughout Canada for comment and to aid them
-0 the preparation of similar schedules. Many of the other
branches of the Institute have committees at work upon
Similar schedules, although no other branch, so far aIEI' =
0Wn, has as yet definitely completed a schedule. The la;
8ara Falls, Ont., branch is said to have made very grea

. Progress in the preparation of a schedule. The branches in

€ maritime provinces and also many of those in the west-

™ povinces have discussed the desirability of uniform classi- .

: ﬁcation.

The Toronto schedule will also be forwarded t((i)t%l:
founcil of the Institute at Montreal, with a recomme}? la i
at it be formally adopted by the Institute as a whole.

Personnel of Salaries Committee

The personnel of the Salaries Committee of the Toronto
ch is ag follows:— : .
Geo. Clark (chairman), designing engineer, Tqr(:;l(t)
H&rbo,. Commission; H. A. Goldman (secretary), assistan
engi“eel‘, Toronto Harbor Commission; L. M. .Arkl_ey, ass'x;t-
- Professor of mechanical engineering, University of To-
onto; N. L. Crosby, contracting engineer, Toronto Struc-
Ura] Steel Co.; F. B. Geodike, assistant engineer, rallw'a)f
Eepartment, H);dx'o-Electric Power Commission of OntCarIO,
@, Hewson, railway engineer, Hydro-Electric Power Com-
I“Ellix!ion of Ontario; Thomas Hogg, assistant hydr?.ullc er'}-
ilneer, Hydro-Elect;-ic Power Commission of Ontario; H. f
pamb: Superintending engineer for Ontario, D.epartment1 o_
;-lb“cvWOrks of Canada; James Milne, meﬁhz&‘mcaltﬁndce eé
al engine , rks department, city of Toronto; G. G.
Po“fe“' dipute; C:Z; engingel‘, Toronto; A. F. Stewart, Cl;nef
&ineey, Canadian National Railways; and Thomas Tay'I(‘);'_,
r::ltg"inﬂ and construction enginéer, Bloor St. Viaduct,
0.,

Andrew Harkness, consulting structural engineer, To-

bran

' % Who is chairman of the Toronto branch, and .W' o

Harvey, engineer of sewers, Toronto Harbor Commission,
who is secretary of the Toronto branch, are ex-officio mem-
bers of the committee.

Approximately, 60 members of the branch were present
at the meeting last Thursday evening, Mr. Harkness presid-
ing. - After the routine business had been quickly finished,
Mr. Clark was asked to present the report of the Salaries
Committee, which had been considering the proposed classi-
fication and schedule of salaries for the past six months.

After Mr. Clark had read the schedule in regard to
railway work, Mr. Harkness enquired regarding the present
rate of pay received by railway brakemen, and was informed
by Mr. Clark that it amounts to between $300 and $330 per
month,

J. R. W. Ambrose, chief engineer of the Toronto Term-
inal Railway Co., enquired as to how the schedule of sal-
aries recommended by the committee compares with the
sehedule used by the American Association of Engineers,
and was informed that the proposed Toronto schedule is
about $200 per annum higher than that of the American
Association.

Railway Salaries are Discussed

The only change made in the railway classification was
to substitute the title “Designing Engineer in Structural
Department,” for “Leading Draftsman in Structural De-
partment.”

Mr. Ambrose contended that rodmen should receive
more than chainmen, as they are considered on the railways
to be superior to chainmen. Mr. Clark, however, expressed
the opinion that men employed for this class of work are
largely from high schools or else are junior students at the
universities, and may all be considered as equal in ability,
but the members decided to support the increase for rodmen
as proposed by Mr. Ambrose.

The railway salaries reported by the committee were
unanimously adopted excepting for the following changes:
Assistant Bridge Engineer $4,800 instead of $4,200; Design-
ing Engineer in Structural Department, $3,600 instead of
$3,000; Rodman, $1,500 instead of $1,200.

Frank Barber, consulting engineer, Toronto, enquired as
to how officials such’ as county engineers and road commis-
sioners should be scheduled in view of the fact that some of
them are only employed part time and that others are not
qualified engineers, and that the conditions of employment
differ so greatly in the various cases. Mr. Clark stated that
these matters are covered by the municipal schedule,

J. C. Krumm, railway bridge designer, Hydro-Electric
Power Commission of Ontario, said that in respect to
bridge engineers the railway schedule does not conform to
what he considers to be the usual distinction between the
various classes of technically-trained men, and he proposed
that the schedule be referred back to the committee for re-
vision. This was not carried, however, as G. A. MeCarthy,
engineer of railways and bridges, city of Toronto, and many
other expressed the view that the classification regarding
bridge engineers is satisfactory and should not be changed.
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Mr. McCarthy objected, however, to the qualification re-
quiring bridge engineers to be college graduates; he thought
that it would be somewhat severe to confine future appoint-
ments in bridge work solely to men who are graduates of
universities. He stated that he knows some very able bridge
engineers who are not college graduates. He moved, with
Mr. Ambrose as seconder, that the wording “should be a col-
lege graduate” be changed to “should preferably be a col-
lege graduate,” and it was decided to make this change
throughout all of the classifications excepting that relating to
public works. The public works classification is that which
had been adopted by the Civil Service Commission of Canada,
and it had been accepted in its entirety by the Salaries Com-
mittee of the Toronto branch, therefore no changes were
made in the classification relating to that field of work.

Discussion on Municipal Salaries

After Mr. Clark had read the schedule relating to muni-
cipal work, R. E. W. Hagarty, consulting engineering Tor-
onto, expressed the opinion that the salaries should be in-
creased by 25%, especially the lower salaries. George
Hogarth, chief engineer, Ontario Highways Department and
and R. O. Wynne-Roberts, consulting engineer, Toronto, be-
lieved that the salaries of deputy city engineers, first as-
sistants and second assistants should be inereased.

Mr. Clark stated that the present depreciation in value
of the dollar should not be taken too much into account in
determining a permanent schedule of minimum salaries, and
that due regard should be paid to the circumstances of indi-
vidual employment and to the value of services rendered in
other fields of engineering work of similar nature. After
debate, the members decided to add $600 per annum to the
salary of chief engineers of municipalities of less than 100,-
000 population, $400 per annum to the salary of first assist-
ants in cities between 100,000 and 300,000 population, and
$600 per annum to the salary of designers.

F. A. Dallyn, sanitary engineer, Ontario Board of
Health, expressed the opinion that the experience required

is just as great for cities of 7,000 population as for those
of 10,000 population, and he thought the dividing point
should be at 7,000 instead of 10,000. No motion to this effect
‘was made, however.

Public Works Schedule Altered

The industrial, public utilities and public works schedules
were adopted without much discussion, no changes being
made in the industrial or public utilities schedules: It was
emphasized, however, that the classification and salaries
mentioned for public utilities can be considered effective
only for the larger type of public utilities, and that it is not
practical at present to recommend their strict observance
by small public utilities. }

In the public works schedule, the following changes in
salaries were made: Senior Assistant Engineer, $3,200 in-
stead of $2,700; Resident Engineer, $3,140 instead of $2,640:
Chief Draughtsman, $2,500 instead of $2,280; Inspector, $1,800
instead of $1,500; Draughtsman, $1,500 instead of $1,200;
Junior, Instrumentman, $1,500 instead of $1,200.

Following is the schedule as finally adopted by the To-
ronto branch, the salary figures mentioned in each case being
the minimum salary, which in the industrial schegiule is sup-
posed to be graded according to the size of the industry:—

Railway Schedule

1. Chief Engineer, $10,000.

2.  Assistant Chief Engineer, $7,200.

3a. Engineer of Maintenance, $6,600. Should preferably be
a graduate from an engineering school recognized
by the Institute, and should have 8 to 10 years’
practical experience in engineering work, or, if
not a graduate, should have from 12 to 15 years’
practical experience, and should be thoroughly
familiar with the mathematics of engineering.

8b. Engineer of Construction, $6,600. Same qualification
as for Engineer of Maintenance.
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3c. Bridge Engineer, $6,000. Same qualification as for
Engineer of Maintenance.
3d.' Principal Assistant Engineer, $6,000. Same qualifica-
tion as for Engineer of Maintenance.
4a. District Engineer, $4,800. Should preferably be a gradu-
ate from an engineering school recognized by the
Institute, and should have 6 to 8 years’ practical
experience in engineering work, or, if not a
graduate, should have from 10 to 12 years’ prac-
+ tical experience, and should be familiar with the
mathematics of engineering.
4b. Signal Engineer, $4,800. Should preferably be thor-
oughly familiar with the theory and practice of
signalling, and of train operation, and should
have had, in addition, at least five -years’ prac-
tical experience in mechanical and electrical
signal work on railways.
4c.  Architect or Engineer of Buildings, $4,000. Should
have sufficient architectural training to design
railway stations, shops, round-houses, dwellings, '
ete., of normal types, and should have 6 or 8
years’ practical experience in responsible design
of railway buildings. )
4d. First Assistant Engineer, $4,200. Same qualification
as for District Engineer.,
de. Assistant Bridge Engineer, $4,800. Should preferably
be a graduate engineer with from 5 to 6 years’
practical experience in the office and in the field. =
5a. Division Engineer, $3,600. Should preferably be a gradu- |
ate engineer with 3 or 4 years’ experience of prac-
tical engineering, or, if not a graduate, should have =
8 to 10 years’ practical experience and should
be well grounded in the mathematics of ' engi-
neering. F
5b. Second Assistant Engineer, $3,000. Same qualifica-
tion as for Division Engineer. g
5¢.  Chief Draughtsman, $2,500. Should have a thorough
knowledge of general draughting, 'but not neces-
sarily knowledge of design, and should be able to
control a number of subordinates and supervise
their work. J
5d. Designing Engineer in structural department, $3,600.
Should’ be thoroughly grounded in the theory of \ =
design and detail in his particular department, y
and should be able to control a number of sub-
ordinates and supervise their work. “
5e. Leading Draughtsman in architectural department, $2,- A
400. Same qualification as given for Designing '
Engineer in structural department., bl
5f.  Signal Supervisor, $2,400.  Should be thoroughly i
familiar with the mechanical and electrical de-
tails of signalling, should have sound elementary ' j
knowledge of the principles of signalling, and b
should be qualified to carry out and supervise con- =
struction and maintenance of all types of ‘signal g
plants. i
6a. Resident Engineer (construction only), $2,700 and ex~
penses. Should preferably be graduate engineer
or have 3 or 4 years’ practical experience in the
junior branches of engineering work. P
6b. Third Assistant Engineer, $2,400. Same qualification =
as for Resident Engineer., o

6c. Draughtsman, $1,800. Should be able to plot accur- -

ately from field notes or notes and sketches sup- +5
plied to him by a senior officer. €
6d. Inspector (class A), $2,400 and expenses. Should have
a thorough knowledge of the class of work thab
he is employed to inspect, and in the case of steel ,
or reinforced concrete structures, should be #
man of sufficient intelligence to understand the ,.
elementary principles of design and realize
necessity for close adherence to plans, and mus®
be able to read and interpret plans correctly.
7a. Junior Assistant or Instrument Man, $1,800 and €**
penses. Should have sufficient training in the
of level or transit, or both, to do accurate work 18
at a reasonable rate of speed, and should b’;‘ s
thoroughly grounded in the mathematics require®
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for the proper reduction and application of his
instrumental work. )

Inspector (class B), $1,800. Should have some practical
experience in the class of work that he is em-
ployed to inspect, and have sufficient intelligenc_e
and firmness to enforce the carrying out of speci-
fications.

Junior Draughtsman, $1,500.  Should have passed
through his training as a tracer, and should have
working knowledge of the use of draughting in-
struments. ;

Chainman, $1,200. No previous experience req}nred.

Rodman, $1,500. No previous experience re(;ulred.

Tracer, $1,200. No previous experience required.

Municipal Schedule

Chief Engineer of municipality greater than 800,000
population, $12,000. Should preferably bt_a a
graduate from an engineering school recogmzec%
by the Institute, and should have had 15 years
practical experience, covering two branches in
municipal engineering, and should have serv'ed
for about 5 years in the capacity of Dept}ty ‘Czty
Engineer, or of First Assistant in municlpaht.le:s
of over 300,000, or as Chief Engineer in munici-
palities of over 100,000, and should possess
proven executive ability. :

Chief Engineer, 100,000 to 300,000, $8,000. Shoul'd
preferably be a graduate with 10 years’ experl-
ence, covering two branches in municipal engi-
neering. Three years of his experience should
be in the capacity of either one of the follow-
ing:—Chief Engineer in municipali?y of over
50,000, First Assistant in municipah_ty of. over
100,000, or Second Assistant in mun1c1pahty.of
over 300,000. He should possess proven executive
ability.

. Chief Engineer, 50,000 to 100,000, $6,600. Should

preferably be a graduate with 8 years’ experlence
in municipal engineering, 2 years of which .should
be in the capacity of any one of the followmg_:—-;
Chief Engineer in city of over 10,000, Flrsd
Assistant  in city less than 100,000, or Secor;d
Assistant in city under 300,000. ‘He shou
possess proven executive ability. J
Chief Engineer, 25,000 to 50,000, $5,400. Should prefer-
ably be college graduate or licensed land surveyor
with 5 years’ experience in n_1u'n1c1pal. engineer-
ing, and possess proven organizing ability. ;
Chief Engineer, 10,000 to 25,000, $4,200. ShOlﬂt(‘li Pr:_
ferably be college graduate or licensed _lanl su 4
veyor with 3 years’ experience in municipa’ enf-l
neering, or should have completed apprentxcestip
to municipal engineer, and have been sub:v,equen ky
placed in responsible charge of engineering Workx.
He must have ability to handle men. i
Chief Engineer, less than 10,000, $3,000. Same qugz000
cations as for cities between, 10,000 and 2‘,.
unless work is confined to routine construction
and maintenance, in which case he sho_uld haYe
had 5 years’ experience as First Assistant in

similar ‘work, and should have ability to handle »

Munici : t time), Daily
Other Municipal Engineers (employed part time), et
Rate. Land Surveyors,—requirements prescribe
by law. For routine construction and .mamter}-
ance, qualification to be same as for Chief Engll;
neer of city less than 1;),000. Oyher casual wor
robably done by consulting engineers.
Deputfr City sl:lngineez or Principal Asglstaqt in cﬁ;es
over 300,000, $8,000. Same qualification as O%r
Chief Engineer in city of from 100,000 to 300,0 1.
First Asgsistant having charge of (any one of the f;t-
lowing) roadways, sewers, wgter wox:ks, lig. ;
transportation, structures, testing and mspectlgn
in cities over 800,000, $5,000. Should preferably be

3b.

3c.

4a,

4b.

4e.

4d.

4e..

4f.
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a graduate with 8 years’ experience in municipal
engineering, 4 years of which should have been in
the capacity of First Assistant in municipality of
100,000 to 300,000, or, as Second ' Assistant in
municipality of over 800,000. Should be able to
handle office, construction and maintenance forces.

First Assistant in charge of one or more departments
in cities 100,000 to 300,000, $4,000. Should pre-
ferably be a graduate with 6 years’ experience in
engineering, 2 years of which should have been in
the capacity of First Assistant in city of less
than 100,000, or, as Second Assistant in city of
over 100,000. Should be able to handle office,
construction and maintenance forces.

First Assistant in cities less than 100,000, $3,000.

" Should preferably be a graduate with 4 years’ ex-
perience in engineering, 2 years of which should
have been in the capacity of Second Assistant,
and should be able to handle office, construction
and maintenance forces.

Second Assistant reporting to the First Assistants in
larger municipalities and to the Chief Engineer in
smaller municipalities, in responsible charge of
design, drafting and engineering records, cities
over 300,000, $3,600. Should preferably be a
graduate with 6 years’ experience in engineering,
4 years of which should have been as Second
Assistant in city under 300,000, or as Resident
Engineer on construction with designing experi-
ence, or as Designer. Should be able to handle
office staff for designing, drafting and keeping
records. ;

Second Assistant in responsible charge of design,
drafting and engineering records, cities less than
300,000, $3,000. Should preferably be a gradu-
ate with 4 years’ experience in engineering, 2
years of which should have been either as De-
signer or as Resident Engineer on construction
with designing experience. Should be able to
handle office staff for designing, drafting and
keeping of records.

Second Assistant in responsible charge of surveys,
cities over 300,000, $3,000. Should preferably be
a graduate engineer or licensed land surveyor
with 4 years’ experience as Instrument man in
municipal work, preferably on construction, and
should be able to handle several parties and to
keep them employed to advantage.

" Second Assistant in responsible charge of surveys,

cities less than 300,000, $2,400. Should prefer-
ably be a graduate engineer or licensed land sur-
veyor with 2 years’ experience as Instrument man
in municipal work, preferably on construction,
and should be able to handle several parties and
keep them employed to advantage.
Second Assistant in responsible charge of construc-
tion, operation or maintenance (one or more),
cities more than 300,000, $3,600. Should prefer-
ably be a graduate with 6 years’ experience in
engineering, 4 of which should have been as In-
spector or as Resident Engineer on construetion,
and should be able to handle construction and
maintenance forces.

?

Second Assistant in responsible charge of construe-

tion, operation or maintenance (one or more),
cities less than 800,000, $3,000. Should prefer-
ably be a graduate with 4 years’ experience in
engineering, 2 of which should have been as In-
spector or as Resident Engineer on construction,
and should be able to handle construction and
maintenance forces.

Resident Engineer on construction, $2,400. Should pre-
ferably be graduate with 8 years’ experience in
municipal work, or should have completed ap-
prenticeship in municipal work. Should have
ability to use survey instruments, make calcula-
tions arising therefrom, and keep track of quanti-
ties and labor.
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Designer, $3,000. Should preferably be a graduate with
4 years’ experience, and should be familiar with
the mathematics and practice of the branch of
work in question.

Draughtsman, $1,800. Should be high school or prefer-
ably a college graduate, and should be able to plot
accurately from field notes and produce correct
working drawings from designer’s sketches and
computations.

Inspector, $2,100. Should have a thorough knowledge
of the class of work that he is employed to in-
spect, and in the case of steel or reinforced con-
crete structures, should be a man of sufficient in-
telligence to understand the elementary prin-
ciples of design and realize the necessity for close
adherence to plans, and must be able to read and
interpret plans correctly.

Instrument Man, $1,800. Should be high school or pre-
ferably a college graduate and should have suf-
ficient training in the use of level or transit, or
both, to do aceurate work at a reasonable rate of
speed, and should be thoroughly grounded in the
mathematics required for the proper reduction
and application of the instrumental work. In
case of construction he should understand the
special requirement for the class of work in
question.

Chainman or Rodman, $1,200.
required.

Tracer, $1,200. No previous experience required.

Industrial Schedule

Chief Engineer, $10,000 down to $3,600.

Research Engineer, $10,000 down to $3,600. Should
preferably be.a graduate from an engineering
school recognized by the Institute, with from
10 to 15 years’ experience in his special line.

No previous experience

Mechanical Engineer, $10,000 down to $3,600. Same
qualification as for Research Engineer.

Electrical Engineer, $10,000 down to $3,600. Same
qualification as for Research Engineer.

Chemical Engineer, $10,000 down to $3,600. Same

qualification as for Research Engineer.

Metallurgical Engineer, $10,000 down to $3,600. Same
qualification as for Research Engineer.

Agsistant Chief Engineer (in large industries only),
75% of salary of Chief Engineer, with a minimum
of $3,000. Preferably technical graduate with
from 5 to 10 years’ experience.

Engineer in general charge of all outside construction,
75% of salary of Chief Engineer, with a minimum
of $3,000. Preferably technical graduate with
from 5 to 10 years’ experience.

Efficiency Engineer (usually a consulting engineer, but
occasionally on the permanent staff), 75% of
salary of Chief Engineer, with a minimum of
$3,000.

Designing Engineer, having responsible charge of all
design in mechanical engineering, 50% of salary
of Chief Engineer, with a minimum of $2,700.
Should preferably be a technical graduate with
5 years’ practical experience in his special line,
or, should be a high school graduate with 10
years’ practical experience, and should have a
good general knowledge of mathematics and the
fundamental physical laws used in engineering.

Designing Engineer, having responsible charge of all
design in electrical engineering, 50% of salary
of Chief Engineer, with a minimum of $2,700.
Same qualification as for mechanical engineering.

Designing Engineer having responsible charge of all
design in structural engineering, 50% of salary
of Chief Engineer, with a minimum of $2,700.
S.ame qualification as for mechanical engineering.

Designing Engineer having responsible charge of all
design in heating and ventilating engineering,

4a.

4b.

4c.

4d.

4e.

5a.

5b.

6a.

6b.

Ta.

7b.

Te.
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50% of salary of Chief Engineer, with a minimum
of $2,700. Same qualification as for mechanical
engineering.

Engineer in charge of estimating, figuring costs, ete.,
35% of salary of Chief Engineer, with a mini-
mum of $2,400. Should preferably be a technical
graduate with 3 years’ practical experience in
his special line, or, should be a high school grad-
uate with 8 years’ practical experience, and
should have a good general knowledge of mathe-
matics and the fundamental physical laws used
in engineering.

Testing Engineer in charge of tests, 85% of salary of
Chief Engineer, with a minimum of $2,400. Same
qualification as for Engineer in charge of esti-
mating.

Resident Engineer on construction, 35% of salary of
Chief Engineer, with a minimum of $2,400.
Same qualification as for Engineer in charge of
estimating.

Chief Draughtsman responsible for all working draw-
ings, 35% of salary of Chief Engineer, with a

minimum of $2,400. To be qualified by training

and experience for the special work required
of him. :
Designer, assistant to Designing Engineer, 35% of
salary of Chief Engineer, with a minimum of
$2,400. Should preferably be a technical grad-
uate with 2 years’ practical experience, or should
be a high school graduate with 4 years’ practical
experience, and should have a good general
knowledge of mathematics and the fundamental
physiecal laws used in engineering. '
Estimator, assistant to Engineer in charge of esti-
mating, $2,400. Should preferably be a technical
graduate with 2 years’ practical experience, or
should be a high school graduate with 3 years’
practical experience, and should have a good gen-
eral knowledge of mathematics and the funda-
mental physical laws used in engineering.

Squad Boss in charge of small squad of Draughts- ¥

men, $2,400. Should be a high school graduate

with 8 years’ practical experience, 1 year as

checker, and should have a good general know-

: ledge of mathematics and the fundamental phy-
sical laws used in engineering.

Chief Shop Inspector in charge of shop inspection, $2s

100. Should preferably be a technical graduate

with 1 year’s experience, or should be a high

school graduate with 3 years’ experience as in- i/

spector, and should have a good general know-
ledge of mathematics and the fundamen
physical laws used in engineering.

Checker, responsible for the correctness of working
drawings, $2,100. Similar qualification as for
Chief Shop Inspector.

Draughtsman, making detailed working drawings, $1
800. Should preferably be a technical graduates
or 3 years’ experience in drawing, tracing, efc.

Shop Inspector, $1,800. Should have some practical
experierice in the class of work that he is en
ployed to inspect, and have sufficient intelli
gence and firmness to enforce carrying out ©
specifications. 5

Field Inspector, $1,800. Same qualification as for ShoP
Inspector.

Tracer, $1,200. No previous experience required.

Public Utility Schedule

Chief Engineer, $12,000.
Assistant Chief Engineer, $9,000.
Departmental Engineer having charge of survey®

specifications for and design of hydraulic stru¢” v

tures, drafting and engineering records, and b
drometric records, $7,500. Should preferably bd
a graduate from an engineering school recogniz®

>
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by the Institute, with from 10 to 15 years’ ex-
perience in his particular work.

Departmental Engineer having charge of specifica-
tions for, and design of, electrical work, sub-
stations, powerhouses and switching stations,
$7,500. Same qualifications as for 3a.

Departmental Engineer having charge of surveys and
design of transmission lines, high tension and
low tension, $5,000. Same qualifications as
for 3a.

Departmental Engineer having charge of construc-
tion, $7,500. Should preferably be a graduate
from an engineering school recognized by the
Institute, with from 10 to 15 years’ experience
on construction, with requisite executive ability
to organize and handle large forces of men on
the various works indicated by 8a, 3b and 3c.

Departmental Engineer having charge of research
and tests, $5,000. Same qualifications as for 3a.

Departmental Engineer having charge of operation
and maintenance, $7,500. Same qualifications
as for 3a. \

Departmental Engineer having charge of power con-
tracts, $5,000. Same qualifications as for 3a.

Deputy Departmental Engineer having charge of sur-
veys, specifications for and design of hydraulic
structures, drafting and engineering records and
hydrometric records, $4,800. Should preferably
be a graduate from an engineering school re-
cognized by the Institute, with 8 years’ experi-
ence in his particular work.

Deputy Departmental Engineer having charge of
specifications for and design of electrical work,
substations, powerhouses and switching stations,
$4,800. Same qualifications as for 4a.

Deputy Departmental Engineer having -charge of sur-
veys for and -design of transmission lines, hl_gh
tension and low tension, $8,000. Same qualifi-
cations as for 4a.

Deputy Departmental Engineer having charge of con-
struction, $4,800. Same qualifications as for 4a.

Deputy Departmental Engineer having charge‘of re-
search and tests, $3,000. Same qualifications as
for 4a.

Deputy Departmental Engineer having charge of op-
eration and maintenance, $4,800. Same qualifi-
cations as for 4a.

Deputy Departmental En
power contracts, $3,00
for 4a. ) £

Assistant Departmental Engineer having charge o
design of hydraulic structures and records, $3,-
600. Should preferably be a graduate from an
engineering school recognized by the InStltUt;’
with 4 years’ experience in his particular wor :

Assistant Departmental Engineer having Chﬂl‘g:« 0
power surveys and field engineering om, construc-
tion, $3,000. Same qualifications as for ba. y

Assistant Departmental Engineer having charge o
hydrometric investigatic;n a;
Same qualifications as for oa.

Assistant Dgpartmental Engineer having 9harge ‘;{f
specifications for and design of electrical work,
$3,600. Same qualifications as fox.' ba. 4

Assistant Departmental Engineer having Charg3e00(())
specifications for and design of buildings, $3,000.
Same qualifications as for ba.

Assistant Departmental Engineer h
field engineering on gonstructlon,
ualifications as for bHa. t

Assistgnt‘ Departmental Engineer having charge ﬁf
design of high tension lines, $3,000. Same qua
fications as for ba. i

Assistant Departmental Engineer
design of low tension lines, $
fications as for ba. .

Assistant Departmental Engineer

gineer having charge of

aving charge of
$2,400. Same

having charge of
2,700. Same quali-

having charge of

0. Same qualifications as

d repords, $2,400.

5.

5k.
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surveys for and field engineering on transmis-
sion lines, $2,400. Same qualifications as for 5a.

Assistant Departmental Engineer having charge of
construction of hydraulic structures, $3,000.
Same qualifications as for b5a.

Assistant Departmental Engineer having charge of
construction of electrical work, $3,000. Same
qualifications as for 5a. s

Assistant Departmental Engineer having charge of
construction of building, $2,400. Should be a
high school graduate with 5 years’ experience
in building trades. )

5m. Assistant Departmental Engineer having charge of

on.
50.
5p.
5q.\
5r.

5s.

5t.

6.

e

8.

v &

2.

3.

electrical testing, $2,400.
as for 5a.

Assistant Departmental Engineer having charge of
structural testing, $2,400. Same qualifications
as for 5a.

Assistant Departmental Engineer having charge of
chemical testing, $2,400. Same qualifications
as for ba.

Assistant Departmental Engineer having charge of
field and shop inspection, $2,400. Same quali-
fications as for ba.

Assistant Departmental Engineer having charge of
operations of district or system, $3,000. Same
qualifications as for ba.

Assistant Departmental Engineer having charge of
power contracts of district or system, $2,400.
Same qualifications as for b5a.

Assistant Departmental Engineer having charge of
right-of-way surveys, $2,700. Same qualifica-
tions as for 5a, and should hold his provincial
land surveyor’s certificate. i

Assistant Departmental Engineer having charge of
cost estimates and power estimates, $2,400.
Same qualifications as for 5a.

Designer or layout man, $2,400. Should preferably
be a graduate from an engineering school recog-
nized by the Institute with 2 years’ experience.

Draughtsman, Instrument Man and Inspector, $1,800.
Should preferably be a technical graduate, or 3
years’ experience.

Tracer and Chainer, $1,200.
required.

Public Works Schedule

Chief Engineer, $12,000. Graduation in engineering
from a school of applied science of recognized
standing; at least 12 years of experience in engi-
neering survey, design, estimate and construction
work, 7 years of which shall have been in re-
sponsible charge of such work; thorough know-
ledge of Canadian engineering problems; the
highest degree of administrative ability.

Assistant Chief Engineer, $8,000. Graduation in engi-
neering from a school of applied science of
‘recognized standing; at least 10 years of experi-
ence in engineering design, estimate, construction
and maintenance work, 5 years of which shall
have been in responsible charge of such work;
thorough knowledge of dredging work and the
general engineering problems of Canada; ability
to organize, supervise, and manage large engi-
neering works.

Supervising District Engineer, $6,000. Education
equivalent to graduation in engineering from a
school of applied science of recognized standing;
at least 7 years of experience in engineering
survey, design, estimate, construction and
maintenance work, 4 years of which shall have
been in responsible charge of such work; con-
siderable knowledge of marine engineering work;
ability to make constructive criticisms and re-
ports on proposed works and supervise the con-
struction of large works.

Same qualifications

No previous experience



4. Senior Engineer, $5,000.  Education equivalent to
graduation in engineering from a school of ap-

+ plied science of recognized standing; at least 7

years of experience in engineering design, esti-

mate, and construction work, 4 years of which

shall have been in responsible charge of such

work; wide knowledge of public works construc-

tion and maintenance work and ability to manage

and supervise engineering works of considerable
importance.

5. District Engineer (grade 2), $4,000. Education e&ﬁival-
ent to graduation in engineering from a school of
applied science of recognized standing; 5 years of
experience in. engineering estimate, survey and
construction work, '2 years of which shall have
been in responsible charge of such work; pre-
ferably thorough knowledge of local conditions
and works; firmness, tact, good judgment and
‘ability to manage men.

6.  District Engineer (grade 1), $3,500. Same qualifica-
tions as for District Engineer (grade 2).

7. Dredging Engineer, $3,500. Education equivalent to
graduation in engineering from a school of ap-
plied science of recognized standing; at least 5
years of experience in engineering survey, con-
srtuction, dreédging, and maintenance of a dredg-
ing fleet, 3 years of which shall have been in re-
sponsible charge of such work; thorough know-
ledge of dredging operations; firmness, tact and
ability to manage men, :

. 8. Engineer Ottawa River Storage, $3,300. Education
equivalent to graduation in engineering from a
school of applied science of recognized standing;
at least 5 years of experience in engineering

_ survey, construction, and .maintenance, 3 years
of which shallrhave. been in responsible charge
) of such work; thorough knowledge of river regu-
lation works; firmness, tact, good judgment and
ability to manage men.
9. Senior Assistant Engineer, $3,200. Education equiva-
!ent to high school graduation; either graduation
In engineering from a school of applied science
9f recognized standing, with 3 years of experience
In engineering design, estimate, and construction
work, 2 years of which shall have been in a posi-
tion of professional responsibility; or 5 years of
practical experience in engineering design, esti-
mate, and construction work, 2 years of which
shall have been in a position of professional re-
sponsibility; firmness, tact, good Jjudgment, and
ability to manage men,

10.  Resident Engineer, $3,140. Education equivalent; to
high school graduation; either graduation in engi-
neering from a school of applied science of
recognized standing with 3 years of experience in
engineering design, estimate, and construction
work, 2 years of which shall have been in a posi-
tion of professional responsibility; or 5 years of
practical experience in engineering design, esti-
mate, and construction work, 2 years of *which
shall have been in a position of professional re-
sponsibility; thorough knowledge of railway and
harbor works; tact, good judgment, and ability

. to manage men. ]

11  Chief Draughtsman, $2,500, Education equivalent to high
i _school graduation; either graduation in engineer-
ing from a school of applied science of recognized
stanc.iing- with 4 years of experience in an engi-
heering draughting office, 3 years of which shall

have been in responsible charge of such work, or

_6 years of experience in an engineering draught-

ing Oiﬁce, 3 years of which shall have been in re-
sponsible charge of such work; ability to visualize
proposed engineering works; familiarity with
various types of structures which will best serve

local needs; firmness, tact and ability to manage
men.
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12.  Assistant Engineer, $2,100. Education equivalent to
high school graduation ; either graduation in engi- G
neering from a' school of applied science of -
recognized standing with 3 years of engineering
.experience, 1 year of which shall have been in a i3
position of professional responsibility; or 5 years
of engineering experience, 1 year of which shall
have been in a position of professional responsi-
bility; firmness, tact and ability to manage men.

13.  Chief Inspector, $2,100. Education equivalent to
graduation in engineering from a university of
recognized standing; at least 4 years of super-
visory experience in general construction -work;
supervisory ability, integrity, tact and- good
judgment, good physical condition.

14.  Junior Engineer, $1,800. Education equivalent to high "
school graduation; either graduation in engineer- 3
ing from a school of applied science of recognized . lf
standing with 2 years of engineering experience, &
or 4 years of engineering experience in design, oy
estimate, construction, and maintenance work.

15.  Inspector, $1,800. Education equivalent to high school =~ =
graduation; at least 2 years of experience in
building construction work; ability to read and

- interpret blue prints and to judge concrete mix- g
tures; supervisory ability, integrity. '

16. Instrument Man, $1,800. Education equivalent to high ' &8
school graduation, attendance for 2 years .at a8
school of applied science of recognized standing, J
or passing of the preliminary Dominion Land B
Surveyors’ examination with 1 year of experience 1;
as Rodman or Junior Instrument Man, or 3 years .
of experience in a survey party as Rodman or
Junior Instrument Man; thorough knowledge of =
the transit and level and ability to make all ad-
justments to either instrument.

17." Draughtsman, $1,500. Education equivalent to high
school graduation; either attendance for 2 years at
a school of applied science of recognized standing

with 1 year of subsequént experience in a draught-
ing office, or 3 years of experience in a draughting
office; ability to make neat, accurate, and com-
plete plans and drawings from notes or sketches.
18.  Junior Instrument Man, $1,500. Education equivalent
\ to high school graduation; either a course of 1 b
year in engineering in a school of applied science = =
of/ recognized standing with the passing of the
preliminary provineial or Dominion Land Sur-
veyors’ éxamination, and 1 year of training with
. @ survey party, or 2 years of training with a
i survey party. :
- 19. Engineering Helper, $1,200. Preferably primary school
education; willingness and energy; in some cases
a good sense of direction and locations and ability
to handle a boat or canoe; good physical con-,
dition.

[Note.—For typographical convenience, minor changes
in the form of the schedules have been made in their presen-
tation above, particularly in the numbering and lettering )
ahead of the titles and in the repetition or omission of por-’
tions of titles, but we believe that these ‘changes are not
material, and that they do not in any way alter the exact
meanings expressed and implied in the original form of the
schedules.—EDITOR. ] '

It is rumoﬁred in Kingston, Ont., that Prof. Clark will
be appointed dean of the School of Science, Queen’s Univer-
‘sity, succeeding Dean Goodwin, who has retired,

With the nationalization of the Grand Trunk lines al-
most an accomplished fact, an agitation has begun for the
purchase by the Dominion government of the Edmonton, =~
Dunvegan & Peace River Railway. This line was constructed
by J. D. McArthur, and its bonds were guaranteed by the
province of Alberta. The owners of the road are said t0
be unable to carry it on and the settlers in the Peace river
valley are complaining of poor service. The provincial gov=
ernment is unwilling to take over or operate the road.
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BoC; WITH the co-operation of the Commission of Conserva-

e tion of Canada, a joint conference of the Town Plan-
Ding Institute of Canada and the American City Planning
Institute was held last Friday and Saturday at the Chateau
Laurier, Ottawa, Ont.

. The conference opened at 2 p.m. Friday. The sessions
riday afternoon, Friday evening and Saturday morning
£ Were arranged by the American City Planning Institute.
The Saturday evening session was arranged by the Town
lanning Institute of Canada. Saturday afternoon was
reserved for drives and a visit to the Parliament Building.

After addresses of welcome by Hon. N. W. Rowell, presi-

dent of the Privy Council, and Mayor Fisher, of Ottawa,
f Teports were submitted by F. L. Olmsted (see next column)
3 and B. A. Haldeman (see page 409 of this issue).
; E..H. Bassett’s report (see page 410 of this issue)
i 6 Was the chief topic for discussion on Friday evening.

~ . The Saturday morning. session was devoted to discus-
(0 Slon of A, C.'Comey’s report, which will appear in the next
ISsue of The Canddian Engineer, and Morris Knowles’ report
(see bage 404 of this issue).

' . ; “Address by Ottawa Planners

€ At noon Saturday the members were the guests at
\Uncheon of the Canadian Club of Ottawa, and in the even-
! <Dg they were the guests at dinner of the Commission of
Ohservation and the city council of Ottawa.
Addresses by Thos. Adams and Noulan Cauchon, both
ttawa, were the features of the final session, Satur-
HaY evening.
S th There was a very representative attendance of some of
) - e leading town planners of Canada and the United Statg}s
: :.n all were enthusiastic regarding the benefits that will
33“9 as ‘a result of this international conference.
M In the addresses of welcome by Hon. Mr. Rowell and
| "8YVor Fisher, both speakers laid stress on the advantages
291 ot international conferences of this nature, especially in the
:“fer ?entres where development is rapid and the. oppor-
sed ld:;};y is great for 'housing more nearly approaching the
.'Kl’r_l‘ ) 5
B < ol The committee reports relating to fundamental town
pafh 't Anning principles, which comprised the greater portion of
pas eae Drogram, were concise statements of about 1,000 words
it ich’ but the chairman of each committee elaborated upon
o S Yeport when reading it.
il ¢o While meeting in the main with the approval of the
ey Anfe{’ence, these reports were not definitely adopted by the
cme.ncan City Planning Institute and are to be further
45 onS]dered. )
i . Interesting discussion followed each report, especially
i hregard to the exact definition of terms used. To decide
at the term “city planning” includes, and whether some
e1'.term might be preferable, was one of the matters left
& Joint committee of the two institutes. :

‘3

By Zoning in Canadian Acts

b’%-l

E‘ &0, Ca. In regarding to zoning it was pointed out that in
L actnada most of the provinces haye in force town planning
k' eas Which incidentally provide for zoning amongst other
Hures dealing with the amenities of the areas affected.

"’P Mg At the Canadian Club luncheon there were not only the
b bu-:n bers of the American and Canadian planning institutes,
AR 2180 many other engineers. Dean Mitchell, of the Faculty
4 whApp“ed Science and Engineering, University of Toronto,

L .ae;:h Was the speaker and guest of honor, discussed the
" fyg, UiCs of the war and the lessons to be drawn there-
gy, o1& @nnounced that civies and town planning are to be
& tded in the science courses at the University of Toronto.
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Joint Town-Planning Conference at Ottawa

American City Planning Institute and Town-Planning Institute of Canada Discuss
Zoning, Cost of Public Utilities and Street Improve.ments, Proper Widths for
Streets and Other Fundamental Considerations of City and Town Planning

: One of the features of the conference that aroused very
favorable comment was the exhibit of housing and town plan-
ning schemes and data. The exhibit was entirely of
Canadian material and was supplied by the office of the
Dominion Housing and Town 'Planning Adviser and other
federal .and provincial government offices, individual Can-
adian engineeers and architects also having made contribu-
tions to the exhibit. ;

The importance of housing was frequently referred to
throughout the conference. In his address of welcome,
Hon. Mr. Rowell described housing conditions and the en-
vironment in which thousands are compelled to live in the
larger cities of the American continent, as the great crime
of the past. He urged the members to strive during the
present reconstruction period to bring about a new and bet-
ter social order.

The members of the institutes visited the sites of two:
housing projects of the Ottawa Housing Commission, and at
“Lindenlea,” Thomas Adams explained briefly the salient fea-
tures of that project.

The progress of housing in the United States and in
some of the provinces of Canada was commented upon by
various authorities conversant with the subject, and last
Saturday evening Thos. Adams showed moving pictures of
housing projects carried out in England and Canada.

“The Planning of Ottawa” was treated by Noulan
Cauchon, chairman of the Ottawa Branch of the Town Plan-
ning Institute of Canada, in a broad and entertaining man-
ner. - Mr. Cauchon’s address ended what was unanimously
declared to, have been a very successful conference,

Following are the committee reports presented by
Messrs. 'Olmsted, Knowles, Haldeman and Bassett:—

FUNDAMENTAL CONSIDERATIONS OF CITY
PLANNING

By F. L. OLMSTED
Chief Town Planner for the U. S. Department of Labor

THE purpose of this statement is to set forth certain fun-
damental considerations of city planning as an explan-
atory introduction to any specific conclusions which the
American City, Planning Institute may see fit to adopt in
relation to special and limited questions within its field;
largely to avoid the danger that such specific conclusions
standing alone rhight give a mistaken impression of the
scope of the subject and the attitude of the institute.

City planning, which in this statement is used broadly
to cover the entire subject-matter, designated also by such
terms as town planning and regional planning, is concerned
with the territory occupied or to be occupied by
any community and with prospective physical altera-
tions in that territory and the objects upon it, in so far as
such alterations can wisely be controlled or influenced by
concerted action in the interest of the community as a social
unit.

~ In theory no prospective physical alteration is so small,
so localized, or so specialized in technique as to be excluded
merely for that reason from the scope of city planning, pro-
vided it can wisely and effectively be controlled in the com-
mon interest. A problem of city planning may be wholly
within the field of one of the many well-established special-
ized technical professions having to do with the physical
surroundings of community life, or may concern several such
fields, or may lie in a sort of no man’s land, inadequately
covered by any one of these professions.

The field is so wide and so complex that on the one
hand effective progress in mastering it requires specializa-
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tion, and makes it inevitable that much of the progress in
technical knowledge and skill on which successful city plan-
ning depends will arise from the activities of innumerable
specialized organizations, most of which concern themselves
little with city planning as a whole, and that on the other
hand it is necessary for any organization which deliber-
ately addresses itself to city planning as a whole to con-
centrate as far as possible upon those aspects of the field
which cannot be, or are not, effectively dealt with upon any
narrower basis.

In theory there are no limitations to the extent of co-
ordination desirable among the diverse planning activities
which shape the physical growth of a community or to the

. extent to which it is desirable to estimate future contingen-

cies and take account of them in planning; but practically
there are very decided limitations upon the amount of time
and effort which can be withdrawn from the vital business
of getting things done for the sake of study and planning
what to do and how best to do it.

The Most Fundamental Consideration

The most fundamental consideration of all in city plan-
ning, therefore, is to apply sound, clear penetrating common
sense to the problem of how far it will pay to go, under any
conditions, in forecasting the future and adapting present
plans to future contingencies, and in suspending plans for
meeting definite limited objectives of a local or specialized
sort and modifying them for the sake of community pur-
poses with which they are not directly concerned.

The classes in specific city planning problems which are
most distinctively matters of city planning are:—

(a) Those in which the permanent interests of a com-
munity justify the modification of plans so as not merely
to secure the immediate objects of a contemplated improve-
ment, but also to fit the probable contingencies of a remoter

“future or to fit community needs which are only indirectly
- connected with the objects immediately in view.

(b) Those in which a close co-ordination of planning in
two or more fields of technical work ordinarily segregated
from each other in practice is likely, through avoidance of
conflict and fuller utilization of joint opportunities, to secure
advantages commensurate with the effort of obtaining the
necessary co-ordination. :

(¢) Those which lie so much outside of the fields which
are effectively covered by any specialized planning agencies
that the community is likely to suffer from their neglect.

Merely to recognize problems of the above classes as
they arise in the routine of community growth and to con-
sider them from the broad standpoint of the community’s
general interests is city planning in a conservative or de-
fensive sense. But constructive city planning requires also
that many such problems, long before they become acute,
shall be anticipated and considered under the impulse of
imagination applied toward the attainment of the larger
social objectives of the community.

Limited in Three Ways

Any one discussion of city planning must be limited in
one or more of these ways: (1) It may be general and super-
ficial; or (2) it may be confined to the problems of planning
a limited area in a more or less complete and co-ordinated
way, as for example, the planning of a residential sub-
division, or of an industrial terminal district; or (3) it may
deal with a limited class of problems in wider application
as considered from the city planning standpoint, as for ex-
ample, the planning of main thoroughfares or the distribu-
tion of schools and playgronds.

Almost any limited subject of discussion in city plan-
ning might be, so far as mere title is concerned, as appro-
priate for discussion in some other technical society as in
the City Planning Institute, but such subjects will be dis-
cussed here always in their bearing on all the rest of city
planning rather than in their bearing on the rest of highway
engineering or of the educational system or other special
technical field in which they happen to fall.

_planting, fences, hedges and house walks.

- Wide and 30 ft. deep. Lots are 42 ft. front by 80 ft. deef
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COST OF UTILITIES AND STREET IMPROVEMENTS AS i
AFFECTED BY THE SIZE OF RESIDENCE LOTS ,/‘5

By MoRRIS KNOWLES . g
Consulting Engineer, Pittsburgh, Pa., and Windsor, Ont.

T the outset it should be understood that there are other
factors affecting the size at which lots should be de-
signed, in addition to street improvements and utilities. It
will be advantageous therefore to present a brief statement
of these other various factors, in order that phases which are
considered in this paper may be co-ordinated with them. Such
factors are:—

1. Cost of land.

2. Size and arrangement of rooms in house. A

3. Certain improvements that lie within the boundaries
of the lot, such as grading (which is affected by topography),

4. Desirability of a front yard to properly set off house i
and to establish privacy from passers on street.

5. Desirability of a side yard to ensure sunshine, proper
ventilation, adequate fire protection and suitable approach to
rear.

6. Desirability of a rear yard to provide space for
clothes line, house garden, garage perhaps, and playground
for the children. }

Elements Not Related

There are elements, even of street improvements and o
utilities, that in no way are related to size of lot. For ex-
ample:— 3 :

(a) - Those divisions of utilities that lie outside tovgln’. ]
site boundaries, as water supply plant, both pumping station = =
and filtration units; sewage treatment and disposal plants;
power plant to generate electricity; steam plant, in event
houses are to be heated from a central heating station; and
in some cases a gas plant, though it may be doubtful whether
such a plant would be erected.

(b) Various trunk supply lines which lead from the re-
spective supply plants to townsite. These include water
supply trunk line; gas and steam trunk lines; electrical trans-
mission line; and sewer outfall line. ;

(¢) There are certain portions of street improveme{ltsl =
and utilities lying even within boundaries of townsite which o
are not directly and immediately affected by size of lot. For =
example, those street improvements and utilities that li€ -
directly in front of house and that parallel the depth of--»',_‘ ‘
house. These portions of utilities and street improvements
are more affected by size and arrangement of house than by
dimensions of lot. Likewise, there are certain elements ©
house connections which are not affected by size of lot; for o
example, conections to mains, curb-boxes, stop cocks, meters
and the portions of house services that lie within the street:

The foregoing elements bear an important relation t¢
the cost of utilities, in so far as they affect cost per cap}ta D
or cost per house, but they are not in any way related to sizé
of lot. b

A well defined statement regarding those portions Of'.-'
utilities and street improvements which directly relate to S
size of lots can now be made. o

(a) They include street improvements and utilities &
located directly in front of the space lying between houses-

(b) Street improvements and utilities located on minof
streets that lie parallel to space occupied by front yards an® -
by rear yards. 3

(¢) Lengths of house service connections which 3¢
located in front yards and in rear yards, :

Assumed Townsite

In order to estimate relative costs, it will be necessary Ll
assume a town layout. Following are the factors:— P
An industrial town with 1,000 houses. Houses are 22

e o, g o T

A o STy T B

Houses are located on center line of lots and are placed
ft. back from front property line. Main streets are
wide; minor streets 40 ft. wide. Main streets have 2

(Concluded on page 409)
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SOME OBSERVATIONS AND EXPERIENCES IN THE
OPERATION OF COAGULATING BASINS *
By JAMES WADSWORTH ARMSTRONG '
Filtration Engineer, Water Works Department,
Baltimore, Md.

R THE two coagulating basins of the Montebello filters of
. ~L . the Baltimore water works are each 317 feet long, 232
feet wide and have an average depth of water of about 15
feet. A central baffle wall extends about three-quarters of
the length of each basin. Water is admitted through ﬁve
sluice gates, spaced at equal intervals, and, after passing
around the baffle, is withdrawn through a similar number
of gates. The water passes over a baffle at the entrance and

. over a skimming weir at the exit. It was the hope of th.e
designer that the water would move with reasonable uni-
formity through the basins, but this has not been realized.
3 In the course of operation it was noticed that the move-
ment of water through each of the two coagulating basins
was different, although they were operated in parallel and
apparently under the same conditions. It 'was also noticed
that the water, while following characteristic lines in each
basin, seemed to vary from time to time. :

In order to learn something more definite regarding the
8Xact movement of the water and its effect on the efficiency

« 0f the basins, a series of sixteen different current measure-
ments was made. For making the observation, six identical
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Curreny MEASUREMENTS WITH SURFACE FLOATS, BASIN

adings of floats taken every five minutes ; Venturi rate of flow, 123 m.g.d. ;
August, 21st, 1915

Ot A uminum floats were used. Each float was -cross_-shape,d in
~ DPlan, 44 was composed of four sheets of aluminum, e‘act
h by 12 ins., inserted in a pine strip. The floats were i]lus
/ %8VY enough to half submerge a large cork, to whic 1:a
 pmber wag pinned. The portions of the floats exposed ,:
i Fhe wind were very small, and, as the observations were no

Ceive. Paper presented to the American Water Works A“o"
Clation,
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‘made on windy days, it is believed that their movements in-
~ dicate the currents through the basin with reasonable accu-

racy. Most of the observations were made with the floats
submerged just below the surface or 4 ft. below.

The floats were started at the entrance of the basin, and
readings were taken, locating their position, every six min-
utes. The floats in the main channel, both surface and at
the 4-ft. depth, generally moved forward at relatively high
velocities, while those along the outer edges of the basin
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CURRENT MEASUREMENTS WITH SURFACE FLoATs, BASIN 2

Readings &z'f floats taken every five miniites except first reading on each

float, which had six minutes interval; Venturi rate of flow,
28 m.g.d. ; August 14, 1917

moved in very erratic ways; sometimes getting caught in
eddies in the corners and staying there for hours. Basin 1
usually showed an eddy at the entrance in the north-west
corner, probably due¢ in part to a slight difference in the
alignment of the baffle. Basin 2 showed no eddies at the
entrance, but both basins showed eddies in the far corners
and usually along the outlet 'side of the baffle wall.

On August 14th, 1917, surface floats were used for
making current measurements in Basin 1, The velocity of '
the floats varied considerably. Some of them moved forward
at rates as high as 32 ft. per minute. On the outlet side of
the baffle, two of them were carried backward, adjacent to
the baffle, for three-quarters of its length. On August 18th,
1917, the basin was cleaned, and on August 21st other sur-
face float measurements were made. On this occasion the
flpats moved along entirely different lines. , One of them circled
around in the north-west corner, the other four moved slowly
along the baffle wall at velocities of from 2 to 12 ft. per
minute, and on the outlet side of the baffle showed no decided ‘
forward movement. ; LI

The greater velocity and more uniform movement of
floats on August 14th was due to the fact that mud had filled
the lower part of the basin, necessitating higher surface
velocities. Most of the float measurements showed that higher
velocities were obtained near the baffle wall on the incoming
side and the outer wall on the outgoing side. A survey of
the mud surface just before cleaning showed that the heaviest
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deposits followed approximately the lines of maximum
velocity of flow, and that the greatest depth of deposit was
at a point a little over 50 ft. from the entrance. The corners
where eddies occurred had the least depth of mud.

On August 16th, 1917, two days before cleaning the
basin, a turbidity survey of Basin 1 was made. Readings
were taken at intervals of 10 ft. with a United States Geo-
logical Survey turbidity rod. The heaviest turbidities were
observed at the entrance, and from there they decreased
along pretty well defined but irregular lines toward the rear
of the first half of the basin. In the second half of the basin
the maximum turbidities followed approximately the lines of
greatest velocity. This test seemed to indicate that the
velocity at the entrance was too high to secure the best sub-
siding value, and that uniform velocities are necessary for
uniform subsidence.

At one time, for a short period only, the bacterial counts
were slightly higher in the eflluent from the coagulating
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SURFACE TURBIDITY MEASUREMENTS, BASIN 1

Readi taken with U. S. G. S. turbidity rod ; Venturi rate of flow,
oy e 115 m.g.d. ; August 16th, 1917

basins than in the raw water. The increase of growth in the
basins led to the belief that bacteria were multiplying in
the places where the currents were sluggish and were being
gradually swept into the main current and carried to the
. filters.

In order to test the accuracy of this theory, several
careful bacterial surveys were made. Numerous samples
were taken at points showing the greatest difference of tur-
bidity and velocity. One set was taken near the surface and
another at a depth slightly above the mud line. The samples
taken near the entrance of the basin showed slightly higher
counts than those taken at other places, but none of the
results showed any evidence of increased growth in any part
of the basin.

In addition to the variations in velocity and the lack of
uniformity in mud deposits, other irregularities were noticed
in the functioning of the basins. As an illustration, it was
noted on one occasion that Basin 1 gave decidedly better
results than Basin 2, but upon making a slight change in

. the basin was cleaned.

Volume 37 -

the opening of one of the inlet gates, the condition was
shortly reversed and Basin 2 gave markedly better results
than Basin 1.

This phenomenon raised the question as to the possible
effect of undercurrents upon the subsiding value of the
basins. It was argued that if the elements of water in
moving through the basin could be kept in nearly parallel

AVERAGE WATER LEVEL

SEOIMENT ALONG BAFFLE waLL

SEDIMENT ALONG NORTH WALL
CONCRETE BOTTOM

+50 1+00 450 2400 2450
SEDIMENT IN BASIN 1 oN MaAy 25TH, 1916 L

200,

lines, and if the movement could be confined to the surface
of the water, leaving the lower stratum undisturbed, much
greater subsiding value could be obtained.

With the purposes of testing out this theory, some modi-
fications were made in the existing entrance baffle, and an
additional cross-baffle was built in Basin 1. In order to give |

a positive outward sweep to the water entering the basin,

increase the surface velocity and prevent returning under-
currents, a wooden apron about 2 ft. wide and sloping in
an upward direction, was attached to the top of the existing
entrance baffle. At the end of the existing concrete baffle,
about 240 ft. from the entrance, an additional wooden baffle
was built entirely across the basin. No changes were made
at the outlet skimming weir. The new baffle was 10 ft. high_
and was capped with a top 4 ft. wide, which projected 2 ft.
on each side. The top was curved downward at the ends in
the form of a parabola. Water usually flowed about 3 ft.
deep over the top of the baffle. ’

The following reasoning was responsible for the building i i

of the unusual type of cross-baffle:—

The reduction of the cross-sectional area would tend t0 i

establish a more uniform flow across the top of the basin

~ and create’ a quiet zone near the bottom that would permit

better sedimentation. It was well known that when flowing

water meets an obstruction, such as a baffle, there is a de-
cided tendency to pick up sediment and carry it over the
top, and it was argued from the known characteristic of &

parabola to reflect rays of light in parallel lines that the
sediment in the rising currents of »

water would, upon striking the — eopee——————
parabola, be thrown downward and :;—*——_;::»
deposited, instead of being carried 4
over into the next compartment. °’ ’
The curved top over the rear of H

the baffle is only useful in gradually = --
reducing the velocity of water flow- -
ing over the top.

After this baffle had been in
service for a number of months,
It was
found that the apron extending
across the top of the baffle at the
entrance of the basin had been built
a little too near the surface, and the
velocity of entering water was so
great that it carried most of the
sediment outward as far as the
cross-baffle.  The results at the
cross-baffle, however, were most
gratifying. The parabolic top had Across BasiN 1 :
evidently acted exactly as had been o
anticipated, for the mud was deposited adjacent to the bﬁmw‘ »
almost to its full height, and sloped gradually backwﬂfdh‘a
the entrance of the basin, The baffle on the return side the
not performed so well, probably owing to the fact that on
water in passing over it was not flowing in a d been
normal to its face. It is believed that if this baffle had PPy
placed about 70 ft. nearer the outlet it would have WOT' e
better. )

i
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j :
WOODEN BAFFLE
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As soon as the opportunity is afforded, the apron con-
trolling the incoming water will be lowered so as to decre?.se
the velocity at the entrance, and the baffle on the outgoing
side will be removed forward. It is hoped that then the sedi-
ment will be deposited more uniformly. :

This hopeful but imperfect experiment is made public
with the thought that it may stimulate others to make fl:‘ll'-
ther experiments or lead them to publish information which
‘they._already have.

A — "

S ————

COUNCIL OF THE ENGINEERING INSTITUTE SUP-
PORTS BILL CLASSIFYING CIVIL SERVICE

IT has been decided by the council of the Engineering In-
stitute of Canada that it is advisable to support the
bill, now before the Dominion parliament, relating to the re-
classification of the civil service of Canada, at least ‘to the
extent that this bill affects the engineering profession.

This decision was reached despite considerable dissatis-

faction with the proposed classifications and remun.eratlons-
It was feared that any concerted opposition to the bill would
_ mean that it would not be passed in any form at all this
session, and possibly not for many years. 28 ;
""" Recommendations have been made to the Civil Service
Commission by the deputy ministers of the various depart-
ments, and those recommendations have been taken 1qto con-
sideration, and many changes will be made in the bill as a
result. Although it is not'clear that the re_commendatlons
will be accepted in full, the necessary machinery has been
provided for dealing with individual cases. An advisory
board to the Civil Service Commission has been appointed,
and it is understood that a board of appeal_wxll be C?ns_tl'
tuted, so that any decision of the Civil Service Commission
(acting on the advice of the advisory board or upon reg')re-
sentation made by a deputy) regarding any classification,
may be appealed and reconsidered. :

The proposed bill elevates the engineers emplp!}/leih};y
the government, giving them a certain status whlcf case);
never previously had, and also in the majority © TS
grants increased remuneration, and fpr tl@ese reagonts lthat
now urged by the council of the Engineering InStl‘lt“ e ot
~ the proposed bill be supported by engineers throug

Canada. Bn
4 Lot Oy

LIGNITE BRIQUETTES NEXT AUGUST
FINAL decision as to the location of the plant tqthr?:ansl;_
facture briquettes from the lignite depoctis 2 .?{) l;) s
. ern Saskatchewan and south-western Manitoba Wi - f the
in the immediate future, states R. A. Ross, chairman owest-
lignite utilization board, which held its first session 1 FECZ
ern Canada two weeks ago in the Manitons

chamber Winnipeg. o ioni
Mr. Iz‘gss statgdgthat the board would visit :h 2 légntll'::
deposits and would discuss the matter of e locaf l'(c)lrx‘e board
$400,000 plant. He said that it is the tbelci s ment of
to let all contracts for the construction and etgwpto com-
the plant during the coming winter, conStmfc;}(:n board do
mence as soon as possible, and if the plans Ot e il Ty,
not miscarry, the plant will be Pr°ducm-g1 b gO 000 tons
August, 1920. The capacity of the plant wil e1 d’ealers 1
gV year and briquettes will -be Osoldt to the coa
innipeg at approximately $9.40 a ton. : he
"The ‘briquettes will be made from coal supBliel Y
mines now operating in the district and the f(i?' nite. If the
ably pay $1 a ton for this very poor grade 0 l% will under-
lignite is not available from the mines, the boar
‘ € minin erations. 1d
When §Skoe;:’ by Hon. T. H. Johnson how tl?e poa:fc:;‘s’uo
fill the demand for briquettes if the d?mand l{st' lgl question.
the supply, Mr. Ross replied that that is 8 POECE X
r. Johnson afterwards explained that the p::mrd gvill Balis
€ wag seeking information is whether the oah conditions,
& fair distribution of the product, under suc

etween Manitoba and Saskatchewan.
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PRESSURES IN PENSTOCKS CAUSED BY THE
GRADUAL CLOSING OF TURBINE GATES*

By Forp KURTZ
Muscle Shoals, Ala.

R. GIBSON has made a valuable addition to the too few
and scanty English  treatises on the mathematical
theory of water-hammer. His treatment of the subject, how-
ever, is chiefly of value in obtaining, without the use of dif-
ferential equations and from physical laws the import of
which is readily grasped, formulas which give the same
practical results as the much simpler and less cumbersome
equations of Lorenzo Alliévi, first published in Rome, in 1903.
These equations must not be confused with the confessedly
approximate and inadequate formula designated by Mr. Gib-
son as the “Alliévi formula,” and on which R. 'D. Johnson
has apparently founded a pressure-time equation. The equa-
tions referred to are mathematically rigid formulas which
take into account not only the effect of net head but also the
compressibility of the water and the extensibility of the pipe

| and which, so far as the writer knows, have never before been

published in English. In 1911, the writer prepared, for his

TABLE 1
Intersal It
Percent:
in terms H
K & (t) Ft) F ’° 2L) zi=1 Ry % hy e ot
2L Ho * ( 3 Alltévi ibson bl
a —-——Ho
0 1.00000 0.00000. | L.l 0.00000 0.00 POV 1. - earee
Y 0,95888 0.07838 | ... 0.07338 12.10 12.12 0.16
bt 0.91667 |  0.15476 . | ' ..ee.. 0.15476 25.53 25.58 0.00
Y 0.875 0.24508 |  ....... 0.24508 40.48 40:41 0.05
1 0.83888 | 0.34550 0.00000 0.34550 57.01 56.96 0.09
Y% 0.79167 | 0.49780 0.07883 0.42442 70.08 69,94 0.13
12 0.75 0.66286 0-15476 0.50810 83.84 £88.72. 0.14
LA 0.70888 |  0.84160 0.24508 0.59657 98.48 98.31 0.12
2 0.66667 | 1. 0.84550 0.68979 | 113.82 | 113.63 0.17
% 0.625 1.26152 0.49780 0.76372 | 126.01 | 125.78 0.18
1 058483 |  1.50126 0.66286 0.83%39 | 138.83 | 138.05 0,20
kA 0.54167 | 1.7 0.84160 0.91204 | 150,64 | 150.32 0.21
3 0.5 2.02153 1.08520 0.98628. | 162.78 | 162.42 0.19-
Y 0.45833 |  2.80502 1.26152 1.04440 | 172.38 | 171.97 0.21
1 0.41667 2.60055 1.50125 1.09030 181.38 181.10 0.15
LA 0.875 2.90456 1.75454 115002 | 18975 | 180.43 0,17
4 0.83338 | 3.21686 2.03152 119584 | 197.28 | 196.77 0.28
Y% 0.20167 |  8.536(9 2.80592 1.28017 | 202.88 | 202.49 0.24
Ya 0.25 8.86010 2.60055 1.25055 207.88 207.14 0.38
% 0.20838 4.18755 2.90456 1.28299 211.69 211.00 3.38
5 0.16667 |  4.51715 8.216K6 1.30029 | 214.55 | 218.79 £
Y 0.125 4.84719 8.53600 1.81110 | 216.38 | 215.75 6.9
0.08388 |  5.17707 8.86010 1.81697 | 217,80 | 216.71 0.26
4 0.,04167 5.50680 4. 1.81875 7.59 216.95. 0.28
6 0.60000 |  5.88208 4.51715 1.31578 | 21710 | 216.57 0.83
Average i1
percent-
BRB < aofensiriebos]onsesssnaiin | enmundnm xbabbdasly s hinrseplraserissss { ............ 0.20

own use, a translation of a German translation of Mr.
Alliévi’s work, and found the latter’s treatment so remark-
ably comprehensive and thorough that he has used it ever
since in all water-hammer problems. The German transla-
tiont can be found in the Engineering Societies Library.

In presenting the exact formulas of Alliévi, the follow-
ing nomenclature will be added to that of Mr. Gibson’s paper:

Ry — alVo/g = excess, or water-hammer, head due to in-
stantaneous complete closure of gate.

m = aV,/gH, = ratio of instantaneous water-hammer
head to net head.

F (t) and f (), or simply F and f= certain functions
of time, 7.

¢ = (Hy+he)/H, = ratio of total variable head to net
head.

¢ (t) = gate-opening at time, #, as a ratio of maximum
gate-opening.

The exact formulas of Alliévi contain a term which
makes it possible to determine the pressure at any point
of the pipe line at any moment, but the writer is presenting
only the simple form for determining pressure at the outlet,

*Discussion (presented to the American Society of Civil
Engineers) of Norman R. Gibson’s paper (see September
4th and 11th issues of The Canadian Engineer).

+“Allgemeine Theorie iiber die verinderliche Bewegung

des Wassers in Leitungen,” von Lorenzo Alliévi, 1909,
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or discharge section just up stream from the gate, as that
is the problem investigated by Mr. Gibson: It is also as-
sumed that the pipe line is of uniform thickness and diameter
throughout its length. Then, during the period,

0Lt = 2L/a,
z = 14F({)/H,
where |

F(t)/Hy = m~+Yeu*[g(t) 1*—mo (t) {1+m—+Yem*[6(t) Tiae
~ and, during the period, )
2L/a<t = T, et
2 = 14+F(t)/Ho—F(t—2L/a)/H, = 14+F(t)/Ho—f(t) /H,,
where '
F(t)/Hy = m—f(t)/Ho+Y%m*[g(t)]*—
m@(t) 4 1+m—2F(t)/HotYam?[g(t) ]* + 4.
For the linear law of gate movement, ¢(/) = 1—#/7T, as
already stated by Mr. Gibson. '
These formulas applied to Mr. Gibson’s first example
give the following equations:—

For 0<t = 0.35 sec.,

F(t)/H, = 10.835008-53.56185¢—
' 10.35008 (11.350084°+-26.78092¢*) *
and, for 0.35<t £ 6.0 see.,

- F(t)/H, = 10.35008 —f(t)/H,+53.56185¢"—

10.350084 [11.35008 —27 (¢) /H ] ¢*+-26.78092¢* } *.

As already noted by Mr. Gibson, the values of F(t)/H,
and f(t)/H, are so small compared with some of the in-
dividual terms of the equations, that it is necessary to use

‘ logarithms in solving the equations.

Using the exact Alliévi equations as given previously,
‘Table 1 has been prepared, showing the rise of pressure and
also the differences between the values of the rise obtained
by Alliévi equations and those obtained by Mr. Gibson’s equa-
tions. The maximum diyergence of less than one-half of 1%
shows the remarkable agreement of the two methods. It is

~ apparent, however, that the simplicity of the solution by the
Alliévi formulas, without giving heed to magnitude and direc- .
- tion of waves in the computations, makes it far superior to

_ that of Mr. Gibson as a working method.
The exact formulas of Alliévi also furnish equations

~ similar to those given previously for the case of the opening

of a valve at the lower end of a pipe line, either from fully
closed position, or from some initial partial opening. As
already stated, in their complete form they 'also give the
pressure at any time for any point along the pipe line, thus
covering the matter mentioned by Mr. Gibson as to be dis-
cussed by O. V. Kruse.* Of course, there are also exact
-equations for the velocity at any time for any point along the
pipe line. ¢ 4 '

The partja1 differential equations for the general motion
of water in pipes are based on the fundamental differential

. formulas for the motion of water in general, Unfortunately,
- these partial differential equations, four in number, cannot

be integrated (not even by approximate arithmetic integration
so, far as the writer knows) without making the following
simplifying approximations:— ;

1. - Velocity in'direction of axis of pipe considered uni-
form over any chosen section of the stream.

2. Skin friction and viscosity neglected.

3. Velocities at right angles to the axis of the pipe, due
to expansion or contraction of the pipe by changes in pres-

- 8ure, neglected.

4. Pressure considered uniform over any chosen section

. of the stream,
5.. Assumed that the pipe consists of individual circular

'~ elements independent of each other, which -are freely ex-

~ tensible. i
6, Assumed that the ratio of velocity of water in the
pipe to the velocity of propagation of pressure changes is

small enough, compared with unity, so that its addition 7

‘thereto or subtraction therefrom ¢an be neglected in every
case at every instant,

By making these approximations, we obtain the so-called
exact formulas of Alliévi,

-

*See The Canadian Engineer, October 9th, 1919, p. 370.
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Mr. Gibson’s method of taking account of skin friction
(which is only approximate, as has been pointed out by
William P. Creager), could easily be applied to the exact

Alliévi formulas by changing the factor m so as to have it Ve

correspond at all times to (H,-+ht) instead of to H,.

The exact Alliévi formulas can be applied so as
to take account of varying diameters and thicknesses of
pipe in the same line, but they soon lead to so much compli-
cation that they become impracticable. "In such cases, the

writer uses the formulas as already given for a pipe of . L

uniform diameter and thickness, but gives to m the value,
QuZ(L/A)/gH.2(L/a), where Q, equals the flow of water in
a pipe at full gate-opening, L equals the length of any sec-
tion of pipe, 4, its cross-sectional area, and a, its individual
value of the velocity of propagation of pressure changes.
Also the factor, 2L/a, must everywhere be changed to read
2Z(L/a). This is confessedly an approximation made with-
out mathematical proof, but it is probably exact enough for
practical purposes in the majority of problems. i

U. S. WATER POWER/ LEGISLATION

States to obtain some measure of improvement in the
water power legislation of that country. A circular letter has
been drafted by the Water Conservation Committee of the U.S.
Engineering Council and is being sent to every U.S. senator.
The letter, which was signed by Alfred D. Flinn,, secretary
of the U,S. Engineering Council, is as follows:—

“Engineering Council asks your consideration of H.R.

EFFOR’i‘S are being made by the engineers of the United

3184, 66th Congress, 1st Session, which provides for the de- .

velopment of water powers in the navigable streams and on
the public lands in the United States. This bill has passed
the House of Representatives and is now before the Senate.

“During the past ten years, water power development
in the United States on the public lands and in the navigable
streams has languished. A certain small amount of de-
velopment has taken place under conditions over which the
Federal Government has no authority, but the best and most
feasible development sites require Federal consent. Bills
suitably providing for such consent have been under debate
for a decade and the one above referred to (H.R. 3184) is
approved by the heads of the several Federal departments
concerned and also by the President. Advocates of legis-
lation who have been on opposite sidés of the water power
question are generally agreed as to®the merits of this bill |
and it is believed that it is the best measure that has yet
been before Congress with any chance of passage. Probably,

those who are now in disagreement after ten years of study .

and debate would be in the same position ten years hence. '
Therefore, it is bad public policy to wait longer; also, detri-
mental to the public interest and to industrial development.

“The importance of water power development in stimu-
lating all kinds of industry, especially manufacturing, and
the vital necessity of conserving and economizing our fuel
supply, which, in turn, would largely: relieve ‘our congested
transportation facilities, are so generally recognized that
they need not be here emphasized. : s

“We, as engineers, are aware that the penalties that
the country has already suffered by reason of the embargo
on water power development, and would suffer from the
consequences of further delay, are greater than those which
could possibly be produced by all of the defects claimed
against the bill by its few remaining opponents. :

“We therefore hope you will lend your influence in favor
of the speedy passage of the pending measure.”

/ Pl

One can obtain a, good conception of the remarkable
growth of the American Association of Engineers during
the last year when it is known that the number of paid em-

ployees at the national headquarters has grown in that time {

from four to sixty. '
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COST OF UTILITIES AND STREET IMPROVEMENTS

(Continued from page 404)

paved roadway, 5%-ft. planting strips, combined concrete
gutters and curbs, and 5-ft. sidewalks. Alleys are omitted.
There are 24 houses in each block, making length of block
504 ft. and width 160 ft. There are approximately 42 such
blocks in the townsite. Filtration plant and pumping station
is assumed, two miles from townsite; sewage disposal plant,
one mile away; and electric transmission line and gas trunk
line each three miles long. Assumed that it will not be
necessary to build electric plant or gas plant.

TABLE 1—ESTIMATE OF ASSUMED TOWNSITE
Cost Percent. of Including
Total Cost Overhead

Item Per House
S L R e O SR $3,000.00 54.85 64.0
5123 0 e e Rl g e 336.00 6.14 T2
Lot improvements ..... 232.64 425 4.9
Street improvements ... 463.29 8.48 9.9
Water system ........ 190.15 3.48 4.1
Electrical system ...... 26.33 0.48 .6
Gas system . ........... 1017187 V21580 2.1
Sewers—Storm and sani-
A o B 202.48" 3.70 4.3
House connections ..... 138.50 2.53 2.9
$4,690.57
Engineering and super-
vision at 10% 469.06 8.58
$5,159.63
Interest at 6% ........ 309.58 5.66

$5,469.21 100.00 100.0

It will be noted house is 64% of total cost, including
distribution of overhead; land with lot improvements, 12.1%;
street improvements, 9.9%; water, electrical, gas ar}d sewer
improvements, with house connections, 14%. Engineering,
supervision and interest charges, which are distributed in
these statements, are 14.24% of the whole.

Figures shown in Table 2 are cost per lineal front foot

d rear yards.

d depth would be greater,

Costs per lineal foot lot frontage an :
etc., would be in-

as cost of house meters, shut-off valves,
cluded in this cost.

TABLE 2—CoST OF UTILITIES AND SSTREET IMPROVEMENTS
0 YARD SPACE
FARALLES, § Cost for Cost per

Cost for i«
Cost Per Length Par- Lin. Foot

%ﬁ?ﬁg Lin. Front allel to 50-ft. Depth of
Foot of Front and Front and

Side Yard Side Yard Rear Yard Rear Yard
Street improvements . . $178.60 § 893 § 55.00 $1.;g
Water system ...... 36.40  1.82 13.00 -

Blectrical system  ..c. >0 420 ¢ a2l 00 .00
gas system ......... 17.40 87 6.50 13
ewers — Storm. and
SANILATY ivins et 5400 270 1700 .gg
House connections .. .00 ‘00 3250 .
$290.60 $1453 $124.00 $2.48

Results in Table 2 show that if space bepv:vgen houses 0:
main streets is increased one foot, cost of utilities and stree
improvements per house is increased $14.53. If front or rear
yard is increased one foot in depth, cost of street improve-
mnets and utilities per house is increased §2.48. These com;
Putations bring out the interest fact that in so far as stre;
improvements and utilities are concerned, 5.86 ft. can Dbe
added to depth of front or rear yard for same cost of adding

one foot to width of side yard.

Assuming for sake oty comparison a lot 42 ft. front by 80
£t. deep, the combined cost of land and lot improvements 1;
equal to $568.64, or $13.54 per front foot. (See Table 1). Id’
for this lot, costs of main and minor street 1mprovements an
utilities are combined and quoted as cost per lineal front foot
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of side yard parallel to yard space, they equal $20.73 per
lineal foot.

If the cost of land and lot improvements be combined
with cost of utilities and street improvements on main street
parallel to side yard, the cost per lineal front foot of side yard
is $28.07. Assuming rents based on 10% return, rent for
each front foot of side yard is 23 cents per month, of which
12 cents is for street improvements and utilities, and 11
cents is for land and lot improvements. This is the cost of
air and sunshine, or $4.60 per family per month.

While no sweeping conclusions can be made, because we
have discussed only one assumed townsite, it is interesting
to note that cost per lot for “street improvements and
utilities” is $1,121.93, compared with $568.64 for “land and lot
improvements,” the latter being 50% of former. If how-
ever, we compare cost per front foot of those elements of
street improvements and utilities directly related to size of
lot, with cost per front foot of lot improvements and land,
they are respectively $20.73 and $13.54, the latter being 65%
of the former.

Some Suggestions

Following are some suggestions on' economical design
and construction:—

Use contour streets.

Grade lots and streets at same time.

Design street widths and pavements to meet demands of
traffic.

Compare cost of reducing grades with cost of pave-
ments suitable for steeper grades.

Do not make sidewalks unnecessarily wide.

Use combined gutter and curb.

Study relative merits of alleys and easements.

Study carefully location of utilities.

Use combined trenches where suitable.

Substitute direct sewer connections for catch basins.

Use combination manholes.

Connect roof leaders to gutters.

Omit storm sewers near summits of streets.

Install house connections at one time.

Carry house wire services on brackets attached to rear
of house.

RULES OF PRACTICE FOR THE ESTABLISHMENT OF
STREET WIDTHS AND THEIR SUBDIVISIONS

By B. A. HALDEMAN
Adwisory Engineer, Zoning Commission, Philadelphia, Pa.

TREETS should be divided into the following four classes,
based upon their immediate and future purpose and
service: Main, secondary, minor and special service streets.

Main streets will form the principal routes for the im-,
mediate or future use of large volumes of mixed traffic
moving between important centres within a community or
from community to community. B

Secondary streets will be those of lesser traffic import-
ance, supplementing the main streets and serving to dis-
tribute ‘mixed traffic to and from the latter and between
centres of lesser importance.

Minor streets will be those laid out for purely local
traffic use or to facilitate the subdivision or development of
property.

Special service streets will be those designed and laid
out for special purposes and restricted to special uses. |

The General System

The location, width and subdivision, and also the grade,
of main and secondary streets should be based upon their
present and future value as traffic carriers. They will form
the primary net of the street system and should be planned

" in advance of urban improvements as the controlling ele-

ments in the general development of the transportation and
other circulatory facilities of the city and the adjacent
region, and consideration should be had in their layout for
the economic development of those facilities. At least a
primary scheme of zoning for use should precede or accom-
pany their layout.



’

BN

Oty

s,

|

gk

ey

4
¢
A1
AN3

'a_i 5
s

L
"

& A

it

:

»

Ea

7

| A !

410 e THE CAN

Certain types of special service streets, particularly
those designed to connect the units of a park system, should
be laid out coincident with the traffic net.

With the net of main and secondary streets/established,
the areas lying between them may be subdivided by such
system of minor or special service streets as may best serve

. the development of each particular area.

: Street Widths

{ The width of a street shall be understood in all cases to
mean the distance between the bounding property lines.

The width of main and secondary streets should be such

as will adequately accommodate such classes and such vol-

- umes of traffic as are likely to be put upon them after the
- territory or region they serve shall be fully developed.

' The width of minor streets should be such as will ade-

quately care for local travel and service of abutting property.

' 'As. special service streets will be designed to serve

.« special and particular uses, any attempt to standardize their
. widths would be futile:

Recommended widths ‘are as follows:—
Main streets 108, 128 or 148 ft.

................

Secondary streets. |.......... 60 or 80 ft.
Minor streets o 1 daby i g 12, 20, 40 or 50 ft.
Special service streets ....... Variable.

~In cities and regions where the laying out of any con-
siderable number of streets of a greater width than 80 ft.
would be unwise, it is recommended that streets exceeding
that width be placed in the .special service class, the
“secondary streets” classification eliminated, and the 60 and
- 80 ft. wide ones classed as “main streets.”

Cross-Section Subdivisions
The unit width for a line of vehicles shall be 8 ft.

The unit width for a line of pedestrians shall be 2 ft.
The, so-called “clastic” method should be employed in

V'e’stablishing and increasing the widths of subdivisions.

. The roadway width of a street shall be the distance be-
tween curb lines, or between the centres of the gutters where
there are no curbs.

No roadway for a single line of vehicles should be less
_than 8 ft. or more than 10 ft. wide. ;

 Roadways to accommodate two lines of vehicles should

be 20 ft. wide except that such roadways in minor and
special service streets may be 16 or 18 ft. wide. :

Roadways to accommodate three lines of vehicles should

" be 96 ft. wide. '

Roadways to accommodate four lines of vehicles should
be 36 ft. wide. :
© Any increase beyond a roadway width of 36 ft. should
' be . made by ‘adding an 8-ft. unit for each additional line of

w

. vehicles to be accommodated. Where the street 'is, or will

‘be, occupied by street railway tracks, the unit should be un-
divided, but where there will be no tracks, the unit may be
divided. Nk g

The minimum width of the space between the property

~ line and the curb line, including width of the curb, should

be as follows:—

Cni-Btvects 40 4, wide . i taNE T oL
On streets 50 or 60 ft. wide ............ ... 12 ft
Onstreets 80 ft:wide . ... v i. il 14 ft
On streets more than 80 ft. wide .......... 18 ft

Sidewalks and Planting Strips

_'The width of the paved footway 'on any street should
not be less than 4 ft. Increases beyond that width should
be by 2-ft. units or multiples thereof.

- The planting strip between the property line and the
nearest edge of the paved footway should not be less than
1 ft. wide on a 40-ft. wide street, or less than 2 ft. on a

 street of greater width,

The width of the planting strip between the curb line and
the nearest edge of the paved footway, including the width of
the curb, should in no event be less than 4 ft. in a street 60

ft. or less in width, or less than 6 ft., in a street of greater

width than 60 ft.
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Trees should be planted in such locations that they will
not be disturbed by, or obstruct, any subsequent change in
the curbs or paving.

Where dual roadways are laid, separated by a planting
strip, the latter may be of variable width and the curbs
adjacent to the sidewalk should be set in their permanent
locations.

Where a central reservation for street railway tracks
is established it should be at least 20 ft. wide.

The following are suggested typical widths and arrange-
ments of cross-section subdivisions. (Figures indicate
widths in feet):—

; -40-ft. Streets. 50-ft. Streets.
(@) (0) (c) (a) (b) (¢)
........ AL g 28R 2

....... 4.6 4 4 4 6
........ 6. 4 5 L At 3 fo) ¢
18 18 20 20 - 26' 26
........ 6.4 B B Gl

....... 4 6 4 4 4 6
....... S, P Sl A Y

Planting strip
Paved footway
Planting strip
Roadway
Planting strip
Paved footway
Planting strip

40 20 40 50 5050
60-ft. Streets. 80-ft. Streets.
(@) (&) () (a) (&) (c)-
Planting strip ........ 250 A B2

Paved footway ... .... - ik B S
Planting strip ........ 14 11 4 21 14 6
ROBAWAT v o o s wniak 20 26 36 26 36 52
Planting striph.,\p 14 11 . 4 21 14; "6
Paved footway ....... 4 4 6 B T o
Planiting \strip’ . 500 A R R AL T

60 60 60 80 80 80

108-ft. Streets. 128-ft. Streets. ' 148-ft. Streets.
(@) (8) (c) (a).(b) (c)  (a) (b) (c) (d)
Planting-strip . 6 4 2 OB ed IR Y A i B B D)

Paved footway . '4 6 8 T U B T R, el TR

Planting strip . 8 8 8 8138 48 8 AN B8
Roadway ..... 20 26 ‘26 20,26 36'. 20 26 36 44
Reservation 32 20 20 52 40 '20 72 60 40 24
Roadway ..... 20 26 26 20 26 36 20 2636 44
Planting strip . 8 8 8 BB L B R E BB
Paved footway . 4 6 8 4 6 8 4 6 8 8
Planting strip . 6 4 2 Y i SRR

—_—— — — —

1108 108 108 128 128 128 148 143 148 id8

ZONING
By EDWARD M. BASSETT : :
f Chairman, Zoning Committee, New York City

THE subject should be called building zoning, the boards

zoning boards or commissions. In laws and ordinances,
the word “zoning” should be used in the title and the word
“districts” in the body of the law to specify the areas affected.
The word “zoning” is sufficient when city planning is under

* discussion.

Zoning is the creation by law of districts in which regu-
lations differing in different districts prohibit injurious or
unsuitable buildings and uses.

Zoning should be done under
state and not by condemnation,

Before attempting zoning, a city should obtain the power:
to do so from the state legislature.” The essential statement
in such donation of power is that the city may impose dif-
ferent regulations for buildings and for the uses of land and
buildings in different districts,

Enhancement of value alone, or aesthetics alone, -is not a
proper basis for zoning when done under the police power.

Zoning is part of the city plan and should be applied to
land at least as early as the street layout is adopted. '

Zoning when applied originally to existing cities should )
be adapted largely to existing facts and normal tendencies.

the police power of the,




~Convenience of the community.

. Arrangement or area of lot covered by buildings.

* heayy industry.

~ Under conditions stated in the ordinance or un

: Placed under a constantly pressing i

- Building ghould in no case exceed one-h
 Shoulq e building be enlarged, unless 1

Sustry ' district,

),

- algo excluded from a light industry

October 23, 1919

In the same city, localities having substantially a like
character and situation should be zoned in the same manner.
This principle should prevent preliminary, emergency, piece-
meal or partial zoning.

Zoning should be sufficiently permanent to protect those
Who comply with the law, but at the same time should be sus-
ceptible of change by the municipal legislature under strict
checks, so that it can be altered to harmonize with the city’s
growth.

Provision should be made that property owners may
initiate changes or restrict the freedom of the munim‘pal
legislature to make specific changes, but the actual applica-
tion of the zoning regulations to the land, and any changes
therein . should rest with the municipal legislature and not
With the property owners.

Zoning regulations may properly be supplemented by
restrictions in deeds based upon purely aesthetic reasons or
for the purpose of creating a uniform residential develop-
ment. : ; i

Qutside of Zoning’s Scope

Regulations applicable to all buildings of a class, re-

. 8ardless of location, such as relate to plumbing, strength of

Mmaterial, safety devices, or protection of employees against

~ fire, should not be placed in a zoning law. They are properly

Part of a housing law, factory law or building law. Only
Fhos'e requirements which differ in différent districts enter
Into a zoning law.

Zoning by the exercise of the police power of the state
must relate to the health, safety, morals and general public
It follows, therefore, that
Police power zoning must be confined to police power reasons
Such as fire risk, lack of light and air, congested living quart-
ers and disease-promoting conditions. The preventive regula-
tions based on these reasons, which necessarily pmust be ap-
blied differently and in different measure in different dis-
tricts, naturally group themselves into zoning a‘ccordmg to
use, according to height of buildings; and according to bulk,

Zoning
could properly go further and embrace building material re-
Quirements, commonly called fire limits, fireproof =construc-
t§°n, uniform setbacks and doubtless other classes of regula-
lons,
Use districts are ‘residence, business, light industry and
Use districts should be few. ,The ‘more
be provided for in
special uses
der the ad-

Winistration of a board of building exceptions. « Districts

escribed as one-family, two-family, gttached house or a.par:;
Ment house, have no intimate relation to the police pow

and are apt to invite criticism by the courts.

Minute adaptation to local needs should be
€ area and height zoning, and by permitting

Pressure on Non-Conforming Structures

Where zoning regulatio

(3 is the safer practice), non-conforming uses should be

ncentive to become con-

OTming through time and changes.

. : o in
(a) The structural alterations made in a non conforming

half its value, nor
ts use is changed

© a conforming use.

(b) In a residence district, no - or
Voted to a uge permitted in a business district should be

Changed into a u luded f a business district.
se excluded from RN 33
(¢) In a residence or business district, no bu‘lgl‘“gdi:f
Premises devoted to a use permitted in a light md“i’,lﬂt B
et should be changed into a use excluded from a gl

building or premises de-

i i istrict,
business or light industry 'dls y
u luded from a light industry
ltered if its use shal! have
ssage of the ordinance

n (d) In a residence,
? building devoted to a use exc
e:t:lc; should be structurallyf ,:h 5

Changed since the time of the pas: ) nan
anothef us: la]so excluded from a light industry ggs:rgg:-

e) In a residence, business or light industry :isr: s

Uilding devoted to a use excluded from a light industry

v i hanged to another use ‘?vh.ich
W st e s district if the building

ns apply only to new buildings
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has been structurally altered since the time of the passage of
the ordinance. ;

In business and industry districts, towers without limit
as to height should be allowed to occupy not over one-quarter
of the lot area and they should be allowed on the street line
all the way up. They should, however, stand away from
side lines according to a suitable rule.

Height limitations should have a relation to street
widths. A city, which has no buildings over 150 ft. in height,
should allow none over that height.

Included in area limitations, there should be a limitation
of families per acre extending from 140 families in the most
thickly populated districts to 18 in parts of the suburbs.
This regulation should also refer to the arrangement of the
buildings and their adaptation for housekeeping units.

An administrative board should have power (a) to rec-
tify on appeals the mistake§ of building superintendents in
passing on applications for permits; (b) to decide border-
line and exceptional cases where specified in the ordinance;
(e) to vary the literal requirement of the law where unneces-
sary hardship is caused and the intention of the law may
be equally accomplished by an alternative method to be
prescribed. \

Not only should the powers of such a board be specified
in the ordinance, but the state legislature should authorize
the local legislature to create such a board and to delegate -
powers to it in the ordinance. It is prudent to have the
ordinance prescribe a rule of conduct for such a board, as
for instance that where unnecessary hardship is caused by
the strict adherence to the ordinance, the board may vary
the requirement in order to carry out the general purpose
of the law in an equally safe or sanitary manner.

CONCRETING IN COLD WEATHER OFFERS STRONG
ADVANTAGES TO OWNERS

By A. E. WELLS
President, Wells Bros. Construction Co. of Canada, Ltd.

ON the verge of winter; ‘construction blocked in hundreds

of cities; a shortage of many materials of construc-
tion and of labor; and yet withal, an acute shortage of homes,
offices, stores and—in many cities—of office buildings, fac-
tories and warehouses,—what is the answer?

The answer'lies in winter construction, in proceeding
with work during December; January and February, which
have been normally “closed” months. Winter work is not
new. It has been practised for years, its safety adequately
demonstrated, its economy proved. It should be more gen-

erally practised.

Any owner who, through prosecuting work during cold
weather, can get occupancy of factory or warehouse, or can
lease apartments, offices or store space on May 1st, stands to
gain far more than the added costs of winter work.

Not only the owner, but builder, engineer and architect,
gain. There is financial loss to the contractor who breaks
up his trained organization, only to build it again in the
spring. New men must take time to accustom themselves
to working together and owners pay the bill in increased
costs. Architects’ and engineers’ offices are frequently idle
through much of the winter. Building superintendents have
nothing to do and owners pay for unproductive overhead.

Perhaps the best way, then, to reduce the cost of build-
ing is to keep architects’, engineers’ and contractors’ forces
busy twelve months of the year.

Why Does Construction Stop?

Primarily the reason why building has been inactive in’
winter is that concrete does not harden so rapidly when its
temperature hovers near freezing. But we heat our homes,
offices and stores, and coal is a comparatively small operat-
ing cost. We are to-day able to enclose a structure, warm
it with simple coke stoves, heat aggregates prior to mixing
with Portland cement, and keep the concrete or mortar warm
until hardening has occurred. :
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Without these precautions, cold weather work is im-
possible but the precautions are simple and reasonably in-
expensive. Why not do the logical thing and consider the
winter as an open season for all but the most exposed class
of construction? :

Our organization has continued to lay brick and place
concrete under zero temperatures in Canada. A part of our
normal equipment is sufficient tarpaulins to enclose prac-
tically any structure and sufficient salamanders or coke stoves
to keep such enclosures warm. Boilers of any type, fre-
quently those used to furnish steam for hoisting, supply live
steam for heating aggregates and water, and for thawing
snow and ice from forms and reinforcing steel.

While a heavy snow may temporarily delay the delivery
of materials, yet deep snow is seldom encountered. It is
temperature alone that commonly hampers work, and tem-
perature need not be feared. ¥

Plant Layout for Winter

In laying out a plant for handling concrete in winter,
or where the work is likely to run on into winter before com-
pletion, there must be provision for the proper heating of
materials and water. - In case of sand and gravel in open
storage piles, it is only necessary to lay a grid of steam
pipes under the material piles and place a tarpaulin over
the /- pile. From one main through the centre, branches
should extend in both directions every 6 ft. These branches
should be drilled with %-in. holes spaced about 18 ins. apart.
Several hundred yards of material stored in one pile can be
heated in this way with the steam from an ordinary hoisting
boiler. Several days prior to concreting, steam should be
turned into the pile during working hours, which will be
sufficient, except at times of extreme cold, to maintain the
necessary temperature.

When material is stored in bins, a series of pipes should
be laid on the floor of the bins, feeding from a main pipe
at the top of the sloping floor. Steam radiates through the

“ entire contents of the bin and if a canvas cover is pulled

over the top when work is stopped at night, the material
will retain its heat except in very cold weather, when a small
amount of steam may be needed at night.

It is necessary also to heat mixing water, and a steam

line running directly into the water tank is the customary:

-way; a 1-in. line being sufficient to heat water for a 1-yd.
mixer.

But concrete poured into forms exposed to cold would
lose its heat before hardening had progressed sufficiently.
Forms must, therefore, be protected and the most satisfac-
tory means is a complete canvas enclosure, with salamanders
or coke stoves to maintain a temperature of 45 degs., or
over, within. Several hours before concrete is poured, sal-
amanders are started in the story below the forms, unless
that story is already heated. Immediately after pouring,
a sufficient number of salamanders are placed above the new
concrete to ensure its safe and thorough hardening. These
will furnish heat for the floor above.

This method of enclosure and heating necessitates that
the form work for the floor above that being poured shall
be in place, in order to serve as a roof under which concrete
may be kept warm; although in the case of steel frame

structure, it may be possible to support canvas upon the
_steel because of the floor above. ;

Posts Set Upon Blocks

Forms for the story above are supported as usual, upon
posts, but since the floor slab of the story supporting these
posts is not yet poured, it is customary to set the posts upon
concrete blocks of thé proper depth, so that upon pouring,
the block becomes a part of the finished floor. This requires
setting blocks to grade and finishing their upper surface.

It is, of course, necessary that the workmen be watched
somewhat more carefully on winter work. Snow or ice in
the forms is detrimental to good work. Careful inspection
is necessary at every stage of the work, but slipshod methods
are probably no more likely to affect quality in winter than
in summer.

Volume 87

Where the enclosure in canvas is comparatively com-
plete, workers operate at practically normal efficiency, but
there are some delays likely to occur through slow delivery
of materials during periods of snow. Yet the added costs
are more than compensated for by the certainty of quicker
occupancy and reduction of interest on money tied up in the
incompleted building. It would seem folly to cease work on
a structure where there is need of early use.

FEDERAL CEMENT CO., OWEN SOUND

UBLIC offering will soon be made of $1,000,000 six per
cent. first mortgage bonds of the Federal Cement Co.,
which will operate at Owen Sound, Ont., it is said, but which
is incorporated under the laws of the State of Delaware.
This issue, it is understood, will be offered to the public at
par and interest, with a bonus of 50% of common stock, by a
Chicago financial concern.

The officers of the Federal Cement Co. are: J. G. Lind,
vice-president of the St. Mary’s Cement Co., president; J.
E. Murphy, vice-president of the Vancouver Portland Cement
Co., vice-president; J. E. Campbell, secretary-treasurer of
the Hepworth Mfg. Co., Hepworth, treasurer; A. D. Creasor,
of Owen Sound, secretary; with whom L. N. Rosenbaum,
president of the Knickerbocker-Wyoming Oil Co., New York,
will constitute the board of directors.

The Federal Cement Co. has contracted to acquire the
plants formerly operated by the Union Cement Co. and the
Imperial Cement Co. at Owen Sound, it is stated, and plans
to remodel them to a capacity of 2,000 barrels daily.

$500,000 RESERVOIR FOR WINNIPEG

OW that the $15,000,000 water scheme for Greater Win-

nipeg has been brought to a successful conclusion, that

city must at once plan for a reserve supply in case of break-

down in any portion of the 100-mile aqueduct between Win-

nipeg and Shoal Lake, according to an official report which

W. G. Chace, chief engineer, has submitted to the Greater
Winnipeg Water Board.

This reserve has been figured on before and from time

to time discussion upon it has been allowed to drop. Now,
however, Mr. Chace says that the time has come for the
board to authorize preparation of the plans, with the idea of
completing the whole undertaking next summer. Along with

the under-drainage, which experts have agreed is necessary,

there will be considerable work to be carried out near
Deacon as soon as the frost is out of the ground next year.
This reserve plan is a part of the original scheme as

recommended in 1913 by the consulting engineers, Rudolph -

Hering, F. P. Stearns and J. H. Fuertes.

Deacon, about ten miles from Winnipeg, is where the
reservoir will be built. It will have a capacity of 250,000,000
gallons, or, on present needs, a reserve supply sufficient t0

last 20 days. f

The cost of the reservoir is estimated at approximately
$500,000. :

“Winnipeg and district have now the finest water supply
anywhere on the North American continent,” says Mr. Chace:
“But Winnipeg will need a large reserve to be at all safe.
anything should happen to the aqueduct, we would be uP
against it within two days.” , ,

Asked if the city could not go back to the well system
in case of emergency, Mr. Chace replied that the reservoir
at Deacon has to be constructed sooner or later and the
district might just as well do it next year as at any other
time. Its maintenance cost would be negligible after con-,
struction, he says. Moreover, the wells formerly used coull
not be placed in shape again without a heavy expenditure
leaving out of consideration the disadvantage of again hav-
ing to use hard water.

“This will be one of the best opportunities to provide S

work next summer that the city and district could wish fors
says Mr. Chace.
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QUEBEC MUNICIPALITIES'’ ENGINEERING BUREAU

ENGINEERS in private practice are viewing w1t§1' alalr':le
the growing tendency of governments. and. public co
missions to offer “free” or “at cost” engineering servxcesf.
The latest addition to the official or sen}1-oﬁic1al bureaursr,n i‘;-
engineering information—or, as sometimes h'appe?séuebec
information—is in connection with the new Union o e
Municipalities, which is .to be launched at a mee mgber
Montreal toward the end of next month or early in December.
At a meeting held last month, thirty.Quebec mayoz:st t::
their representatives attended and .appombed a c%t;:ml i
to draw up a constitution and operating program. b: Is)ub-
of the association has now been preparefi and is to rinic
Mmitted at next month’s meeting, to “‘fhlch twelve hurrxlt;'ng
Quebec municipal officials will be invited. In .comme
upon the new Union, the Montreal Gazette-say's.—— i
“One feature of the Union, the cgnstltqtlon of W}tl'lcn
is drafted after those of the sister provinces, 13 the f:rearil:
of a special bureau of consultation for all lgg_'al, F{lgmeefeag_
and accounting matters pertaining to mum(.:lp?.htleS, :incial
ture which is an improvement on all the existing pro
Unions,”
The advantages of an engineerir_lg bu.rgau of :;ihebiz:)ll;t
Proposed for the Union of Quebec Municipalities, are du v

Assuming that the appointments t% the staﬁleocftezhir};qfrzg
iti t the men se ;
are kept out of politics, and the great capacity for

capable engineers of high integrity and

Work, the ’zexperiment is still doubtful. Any er?ployitigtfa
such a bureau tends to get into certain grooves 0 gralong'
and to develop “hobbies.” ~All work is standardized a

certain lines of established practice and there is lilge‘lyag(i)til;:
extreme yeluctance to adopt new 1deas: The, ml\:y;;c;gat o
are deprived of the competition of brains and ski
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sults from the employment of individual engineers or those
in private practice. Unless the head of the bureau is also
practically the head of his profession, the municipalities are
debarred from obtaining the best advice that could be ob-
tained from independent consultations. The head of the
bureau may be somewhat in the same position as the “com-
pany doctor” in a mining community. Most of the miners
prefer to hire their own doctor.

POWER IN BRITISH COLUMBIA

IN British Columbia there is said to be a surplus of de-

veloped hydro-electric power. The Vancouver Island Power
Co., the Vancouver Power Co., the Western Canada Power
Co., and the West Kootenay Power and Light Co., all have
considerable power now available, the utilization of which
is highly desirable from the standpoint of the capital in-
vested in these companies. A recent suggestion by the
“Mining and Engineering Record,” of British Columbia, that
Commissioner Retallack, who now has charge of the Public
Utilities Department of the British Columbia government,
should assist these companies in disposing of this power, is
a reasonable suggestion and entirely in the interest of in-
dustry and employment in the Pacific province.

REPORT ON ST. LAWRENCE RIVER

IR ADAM BECK, chairman of the Hydro-Electric Power
Commission of Ontario, states that the report on the
location of the dams for the St. Lawrence river power de-
velopment, at present in course of preparation, will likely be
completed within two or three months. He made this state- °
ment when interviewed in reference to the possibility of
Toronto and all the large ports along the Great Lakes be-
coming “ocean ports” in consequence of the St. Lawrence
power development, as pictured by Franklin K. Lane, U.S.
Secretary of the Interior.

The building of the proposed dams at Morrisburg and
the Long Sault raises the water level to accommodate boats
of from 25 to 30 ft. draft. Sir Adam pointed out that On-
tario would have 1,684 miles bordering on the Great Lakes
and rivers, which would, as Mr. Lane says, take care of
ocean-going traffic. '

“The dam at Morrisburg,” he continued, “will regulate
the levels of Lake Ontario and create a storage system and
largely eliminate floods on the St. Lawrence.
create a storage sufficient to make available 20,000 sec. ft.
during the periods of the year when the water is low, and
will raise the level of the harbor of Montreal from two to
three feet.

“We have had engineers working on the St. Lawrence
for the past three years, and hope to have the final report
on the work in the course of three months, fixing the loca-
tion of the two dams. That will be most desirable from
the standpoint of navigation, and will create 2,000,000 h.p.
of electricity, 1,000,000 for the United States and 1,000,000
for Ontario.” ;

LARGE IMPORTS AND EXPORTS

ITH but one-fifteenth the population of the United States,
Canada does one-fifth the amount of trade. This
statement is based upon official figures just published show-
ing the total of U. S. trade for the year ending August 31st.
The comparison is made on the assumption that there are
about & million people in Canada and 120 million in the
United States. The report shows that the U. S. exports
for the year totalled $7,415,000,000. Canada’s $1,233,000,000,
a proportion of one-sixth. Their imports were $3,233,000,-
000, ours $870,000,000, a proportion of one-fourth. Their
total trade was $10,648,000,000, ours $2,103,000,000, a pro-
portion of one-fifth. ?

It will also -
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PERSONALS

NORMAN McLEOD RAMSAY WILSON, inspector and water
works engineer of the Canadian Fire Underwriters’ As-
sociation, Toronto, has resigned in order to become chief en-
gineer of the Brantford, Ont., water works. Mr. Wilson was
born December 3rd, 1869, in Bombay, India. He was educated
in England at the Paradise House School and the City and
Guilds Technical
College, London,
where he studied
mechanical  en-
gineering. Upon
leaving college in
1885, he was
articled to
Richard Johnson,
chief engineer of
the Great North-
ern Railway,
with whom he
spent five years
in general rail-
way engineering.
Upon - leaving
the Great North-
ern, Mr. Wilson
spent two years
in  construction
work with Lucas
& Aird, contrac-
tors, who were
then  construct-
ing the West
Highland Rail-
‘ : y way, Scotland.
For the following six years he was assistant engineer of
the Northeastern Railway, engaged in maintenance and con-
struction of railway and docks. In 1898, Mr. Wilson was
appointed assistant county surveyor for the North Riding
of Yorkshire, where he spent three years on the design and
construction of roads, bridges and public buildings, princi-
pally roads. In 1901 he was appointed resident engineer
in charge of construction of the Dearne Valley Railway, a
colliery line in South Yorkshire, now part of the Lancashire
& Yorkshire Railway. In this position Mr. Wilson had
further experience in both design and construction, and. re-
presented the railway throughout until the contractors
turned the road over to the owners, after which he came
to Canada in 1907, and secured’a position with the bridge
department of the Canadian Pacific Railway as resident en-
gineer on the construction of the superstructure of steel
bridges, chiefly in New Brunswick. In 1909, Mr. Wilson’s
services were secured by the Canadian Fire Underwriters’
Association, by whom he has been employed continuously for
the past ten years. His work with that association has con-
sisted of inspection of water works plants throughout On-
tario and the making of recommendations for the improve-
ment of plants from a fire protection standpoint. Mr. Wilson
reported upon and kept in touch with the water works and
fire protection systems of 212 municipalities in Ontario and
also a number in British Columbia. He compiled detailed re-
cords of the equipment possessed by every municipality, and
also prepared plans of every municipality, showing the loca-
tion of mains, hydrants, pumping stations, reservoirs, ete. At
Brantford Mr. Wilson will be in charge of the proposed ex- .
tensions to, and reconstruction of, the water works system,
and in this work he will have the co-operation of R. S. & W.
8. Lea, consulting engineers, Montreal, who have been en-
gaged by the city council to advise regarding methods of in-
creasing the present supply. Mr. Wilson has been a member
of the Institution of Civil Engineers of Great Britain for

more than 25 years,

SiR ALEXANDER BERTRAM has been appointed treasurer
of the Engineering Institute of Canada, to succeed the late
Ernest Marceau.

L. R. BRowN, formerly engineer and superintendent of
the Toronto Chemical Co:, Sault Ste. Marie, Ont., has ac-
cepted the position of road engineer with the Dominion Tar
& Chemical Co.
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DRr. F. D. Apams, Dean of the Faculty of Applied
Science, McGill University, is acting as head of that univer-
sity until the new principal, Sir Eric Geddes, is free to
resume the duties of his office.

Roy A. SPENCER, who served overseas as major of the
3rd Divisional Canadian Engineers, and who returned to
Canada two months ago, has been appointed professor of
engineering at Dalhousie University, Halifax, N.S.

R. 8. L. WILSON is now the official head of the Faculty
of Engineering at the University of Alberta, succeeding the
late Prof. Muir Edwards. Mr. Wilson’s appointment was
recently confirmed by the president of the university. Prof.
Wilson was formerly a designing engineer on the Welland
Canal staff, having previously been a general contractor in
Saskatchewan. Recently he has been associated with Me-
Gill University and has also acted as consulting engineer
for a contracting firm in Montreal.

OBITUARIES

JAMES Low, a prominent contractor of Ottawa, Ont.,
fell into the ‘Rideau Canal two weeks ago and was drowned.

BARRY SMITH, resident engineer for the Dominion Con-
struction Co., Toronto, on concrete construction in the Parry
Sound District for the C. N. R., was fatally burned in the
conductor’s van of a construction train when the train was
wrecked. 3

DuNCAN McD. CAMPBELL, of Halifax, engineer on the
staff of the Nova Scotia Highway Board, died last week at
his home. Mr. Campbell had been in ill-health for nearly a
year. He was a native of Truro, N.S. Previous to his ap-
pointment two years ago to the staff of the highway board,
he was assistant city engineer of Halifax.

R. A. ROSS TO BE E. I. C. PRESIDENT

FOR the year 1920, the president of the Engineering Insti-
tute of Canada will be R. A. Ross, city commissioner of
Montreal, and chairman of the Lignite Utilization Board of !
Canada. Prior to his acceptance last year of the city com-
missionership, Mr. Ross was a prominent consulting civil
and electrical engineer. ¢

The report ot the nominating committee has been re-
ceived by the council of the institute. As usual, the presi-
dent is chosen by acclamation. For all other offices, twice
as many men are nominated as are to be elected. The
nominations for vice-presidents are:—W. G. Chace, Winni-
peg; A. S. Dawson, Calgary; C. H. Mitchell, Toronto; John
Murphy, Ottawa.

Following are the nominations for councillors:—District
No. 1—F. B. Brown (Montreal), J. Duchastel (Montreal),
V. I. Smart (Montreal), and Julian C. Smith (Montreal) ;
Distriet No. 2—F. T. Cole (Quebec), and A. R. Decary (Que-
bec); District No. 3—F. A. Bowman (Halifax), and W. P-
Morrison (Halifax) ; District No. 4—J. B. Challies (Ottawa),
and Alex. Macphail (Ottawa); District No. 5—R. K. Palmer
(Hamilton), and E. R. Gray (Hamilton); District No. 6 for
one-year term—W. J. Dick (Winnipeg), and B. S. McKenzie
(Winnipeg); District No. 6 for a two-year term—Guy C
Dunn (Winnipeg), and J. M. Leamy (Winnipeg; District NO-
7—J. R. C. Macredie (Moose Jaw), and C. P. Richards (Re-
gina) ; District No. 8—G. W. Craig (Calgary), and F. H.
Peters (Calgary); Distriect No. 9—H. M. Burwell (Van-
couver), and C. Brakenridge (Vancouver).

G. D. Mackie, city engineer and commissioner of Moose
Jaw, Sask., has been upheld by the city council in his re-
fusal to permit one of his assistants to make a written re-
port directly to the mayor, although the members of the city
council intimate that they think it may be quite in order for
the mayor to seek verbal information from any members 0
Mr. Mackie’s department,




