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Engineering Societies

| partment is doing

o6 | lies in higher te

ENGINEERING DEPARTMENT, QUEEN’S.

P

. Thirteen may be an unlucky number, but the
thirteenth annual dinner at the School of Mines was no
unlucky function. Queen’s Engineering Department
know how to entertain and how to properly mix good-

| fellowship and education.

Queen’s University has a total enrolment of fifteen
h}lndred and seventeen, an increase of one hundred and
sixty-six over the registration of the previous year.

In the department of engineering the registration
for 1909-10 is three hundred and ten, an increase of
twenty over the 19o8-9 enrolment. The work this de-
: for the university and for the en-
gineering profession has for some time been recognized.
The world of affairs and business must respond to a
department which yearly sends out sixty or, seventy men
to take part in its activities.

Queen’s men are loyal to Queen’s, ‘to their chosen
life-work, but they are not so clannish but that they can
recognize the good work of others.

In that spirit Queen’s graduates have made good—

they are benefiting ; so will Queen’s.

——-—

INDUSTRIAL EDUCATION.

K. A. Mackenzie, B.A.Sc., in Applied Science.

Beyond all question the movement for the improve-
ment and extension of education along ‘technical and
industrial lines has come to stay. Each country must
choose for itself whether it is to keep up with the pro-
cession or drop out of it; no country has any other
choice left. On the proad lines of technical education
Canada is twenty years behind Europe and at least ten
years behind the United States. ,

The example of Germany is continually quoted in
furtherance of all appeals for advancement along these
educational lines. In Germany the education is three-
fold—the masses Or the ordinary laboring man; the
university or the engineer ; and, lastly, the manufacturer.
All will admit the extent to which Germany has - suc-
ceeded in every branch of industry to which scientific
method is applicable; and at the present day that in-
cludes all industries. It is just a question how much of
this suceess is due to secondary education. The fact is
that the German labor material is somewhat different
from the English. The German will apply himself and
work harder than the average Canadian, and this in
re is the secret of German . SUCCESS. The
igent, just as ingenious,.
tiative than the average

some measu
average Canadian is just as intell
and besides has infinitely more ini
German. - '

Many: claim that the real secret of German suk:cessi

chnical education; i.e., in the education
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of the German engineers, given at the great engineering
laboratories of the Fatherland and in the research labo-
ratories of the large industrial corporations, manned by
the graduates of these universities. Does not a great
measure of German success lie in the fact that they can
in a great number of cases produce better goods at less
cost, through improved processes, which are the
result of careful, continuous and painstaking scientific
research? In Canada in a great number of cases the
difference between failure and success to produce divi-
dends, does not lie in the cost of raw material, high
wages or in imperfect factory organization, but.in the
wastes, in the processes of manufacturing and in the
treatment of the bye-products. '

Supposing the Government aid secondary technical
education to produce intelligently trained workmen and
our universities continue to turn out men prepared to
become engineers, thoroughly trained to direct the pro-
duct of our technical schools, are our manufacturers
educated to the point of making use of them?

Up to the present it is a lamentable fact that our
industrial corporations refuse to give our young gradu-
ates a fair show, and consequently many of our brightest
graduates are still drifting across the line, where their
abilities are recognized and their services properly re-
munerated. In the United States the engineering
faculties of universities are turning out six or seven
thousand graduates every year, and they are all snapped
up immediately by manufacturers, railroad companies
and engineering corporations. In fact, most of the best
institutions cannot supply the demand for engineers and
chemists of all sorts and students who have been trained
along scientific lines. These men go into manufacturing
establishments, and if they are the right kind and have
been properly trained, the manufacturer is regarded as
short-sighted, indeed, who does not realize the man’s
ability and give him an opportunity to do the work he
is especially fitted for. Take the Steel Corporation—the
great Trust—about which so much is said. It is largely
manned by young men—men who have come out of
colleges within the last ten years. Some not over twenty-
five or twenty-six years of age are superintending some
of their finest plants and getting $6,000 to $8,000 a
year. These men never received any training at all
except the college training, and then went in at the
bottom of the Steel Corporation’s works. Their ability
was soon recognized, and they were pushed on. It would
probably be a revelation to some to see how young the
men are who are in charge of these works.

Canadian interests seem slow to follow in the foot-
steps of their fellows across the line, but conditions are
rapidly approaching which must make some change
expedient. We are rapidly approaching the condition
the United States reached ten years ago. ‘‘A wealth
of raw material was ready to hand. An excessive
tariff, a facility for business intrigue, which com-
pensated for waste in the factory by combinations
to eliminate competition, and the needs of an ex-
panding and not too particular population; all these
combined until a few years ago to cause waste in
manufacture. Then came over-production, in business
intrigue there was no more to learn, raw material had
accumulated in the hands of the few, and the tariff, high
as it was, could no longer exclude many goods made
under scientific supervision. American manufacture was
approaching a crisis, and began to realize that safety

lay only ‘in efficiency. To-day few men have any idea of
the ever-increasing anxiety of the American manufac-
turer to secure factory efficiency.’”’” Already the supply of
research chemists, etc., is inadequate, and during the
next few years the need must be increased.

It would be interesting to know the reason of the
lack of intercourse between our Canadian industrial cor-
porations and our universities. Does it lie in the con-
servatism of the manufacturer or in the inefficiency of
our graduates? Assuredly not the later, for our men go
across the line and hold their own with the best. Some
Canadian industries are using a large number of our
men, but these, like the Westinghouse Company, are
Canadian branches of American corporations.

A canvass of our leading business men has revealed
a remarkable ignorance of just what ouf universities are
doing along the line of technical and engineering educa-
tion. Their knowledge of student action is confined to
athletics and highly-colored accounts of street rowdyism.

—_———

EDITORIAL. NOTES.

The total tonnage of freight handled by Canadian
canals for the season just closed was 32,735,898, as com-
pared with 17,103,613 last year, or an increase of
15,632,285. The increase in the traffic of the ‘‘Soo’’
Canal alone was 14,533,611. The Welland Canal showed
an increase of 308,944 as compared with last year. The
only canal which shows a decrease in traffic is the Trent,
which dropped behind last year’s record by 21,738 tons.

ot W

On January 4th the Railway Commissioners for
Canada will consider the advisability of issuing an order
prohibiting brakemen from riding on the top of freight
cars. Such an order has long been required. In coun-
tries where the traffic is much heavier than in America
the movement of trains is accomplished without standing
or running over the top, and it can be successfully
worked out here. Such an order would make it pos-
sible to reduce the overhead bridge clearance to about
seventeen feet, thus making it possible to more easily
do away with many level crossings.

——

COMING MEETINGS.

Montana Society of Engineers.—January 6-8. Annual
meeting at Butte, Mont. Secretary, Clinton, H. Moore, Butte.

American Association for the Advancement of Science.—
December 27. Annual meeting at Boston, Mass. Secretary,
L. O. Howard, Smithsonian Institution, Washington, D.C.

American Society of Agricultural Engineers,—December
28-29. Annual meeting at Ames, Iowa. = Secretary, L. W.
Chase, University of Nebraska, Lincoln, Neb.

American Society of Engineering Contractors.—Feb. 24-
26, 1910. Annual convention at Chicago, Ill.  Secretary,
Daniel J. Hauer, Park Row Building, New York, N.Y. '

Indiana Engineering Society.—January 14-16. Ann;.lél
convention at Indianapolis, Ind. Secretary, Chas. Bross-
mann, Union Trust Building, Indianapolis, Ind.

Michigan Engineering Society.—January 12-14. ‘Annual

meeting at Lansing, Mich. Secretary, Alba L. Holmes, 574
Wealthy Ave., Grand Rapids, Mich.
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STRENGTH OF BRITISH COLUMBIA TIMBER.

Showing the weights, specific gravities, deflection, break-
ing and crushing loads of some of the British Columbia
woods. The pieces tested for transverse strength were one
inch square, with a span of one foot, supported at both ends
and loaded at the centre. The pieces tested for crushing
were rectangular, and twice as long as they were thick. All
pieces were fair average specimens of timber, partly season-
ed, but free from knots and flaws. The results obtained from
exceptionally good or bad specimens are not included in this

land. The report states in part :—(1) In good installations

there is practically no difference in cyclical variation be-
tween mechanical and electrical transmission when measured
at the end nearest the main drive. (2) Any initial cyclical
variation which may exist at the driving end is liable to be in-
creased if transmitted through long shafts. (3) So far as any
irregularity is concerned (excluding breakdowns) electrical
transmission will maintain its condition better than me-
chanical transmission. (4) In modern textile factories of
ordinary dimensions, and where the power is generated on
the site, power is conveyed with less loss by mechanical than
by electrical transmission, but where the plan of the build-

table."
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Arbutus (Arbutus Menziessii) Pursh ..53.20 8547 ..o o [ MnioEanh g son ilsls v e LOs! wee ess 5900 1600
Birch (Betula papyrifera) AlArah s s Na7i87 | =0085) (08 el 08T 1 s ¥ Ja17 142 .2 630 650 7000 1750
Cedar (Thuga gigantea) Nutt  eeeees 24195 '+400T. oI 133 158 .2 25 450 453 5500 1500
Crab Apple  (Pirus rivularis) Dougl ,.50.21 8052 aese deiileses ' e A sh piea s e i
Cypress (Chamezcyparis nutkaensis) Spach ...e: 3r2r 5005 05 4eBalETAT s 680:1693, 5000 , 3499
*Fir, Red (Pseudotsuga Dougléssi) Carriere 34 5453 eee 075 09 114 119 600 638 7000 1750
Hemlock (Tusga Martensina) Carriere  «.3%.41 3037 09 I ey A s
Maale (Acer Marcrophyllium) Pursh vees3Te4T 45099 063 seee 113 <15 'ha Vv 1s 550 580 7000 1500
Oak (Quercus Garryana) Dougl  +..-5%.73 8296 .06 .16 .228 312 344 354 458 soee snee evee 550 5§50 6500 Y000
Pine, White (Pinus Monticola) Dougl eve 3779 2 .25 S Pkl LA eI TS B A e 400 473 6500 1000
Spruce (Picea Sitchensis) Carriere  ..25.88 &5, 25 : A e
White Thorn (Crateegus Douglasii) Iﬁ"‘tf' prageBh gt g Riges <ot AN SR T daiae
3{I?I::w frequentl(f?s’;‘;swfr:smz%iags D i A (By the courtesy of Edward Mohun, C.E.)
—————

ATION FOR NOVEMBER.

ceptionally heavy rainfall occur-
red over the southern coast districts of British Columbia, 'the
total amount averaging nearly twice the normal quarlxtxty.
From Ontario to the Maritime Provinces, with few exceptions,
the fall exceeded the average, whereas it was almost generally

deficient over the Prairie Provinces. .
Snow fell occasionally in all the provinces, and on the

last day of the month from 1 to 8 inches were rep(?rted to be
on the ground in the West, and from I to 4 inches in Quebec.

The table shows for fifteen stations included in the 'ref-
port of the Meteorological Office, Toronto, the total precipl-

tation of these stations for November.
Ten inches of snow is’calculated as

of one inch of rain.

PRECIPIT

During November .an €X

being the equivalent

Departure

Depth from the average

Station in inches of twenty years
Calgary, Alta. .eece-coc? . 0.20 Lo e
Edmontén, ATA S s - tsiosis 1.20 + 0.36
Swift Current, Sask...ceone 0.40 2 o,zg
Winnipeg, Man. -..coccc00” 0.90 SR
Port Stanley, @ ite o siin 4.10 + 1.09
Toronto, Ont. -...-- it 3.37 + 0.70
Parry Sound, Ont. owgeeees 2.80 =B SR Z0
Ottama, ONks o3 <oinsmtintae 3.70 S+ 1.3
Kingston, 0t - 48 sasay 3.80 + Igé
Montreal, Que. . c-eEraaten 4.10 I g,()
Quebec, Que. .coorrtttttt 3.70 % O_Sg
Chatham, N.B. cececvecere” 4.20 * 0,64
Halifax, BaS; - rerges 1080 5.00 = 5_43
Victoria, B.C. «evrecooot™t" Ix.go _ Wi 0.32
Kamloophy. B b agsied o 4L 0.80 ]

i et A

FACTORY POWER.

poyie

The English Textile Committee were appointed to malfe
an investigation and report upon the adaptability of electric
power for driving purposes in the factories of north Eng-

awkward angles of drives or irregular arrange-

ings involves
the saving in power by electrical trans-

ment of machinery,

mission begins to appear.
The question of the adoption of electrical or mechanical

driving is largely one of cost. By adopting electric driving
the following advantages can be obtained: (1) Ease of check-
ing daily power required for running individual machines
and departments. (2) Ability to run only a portion of the
plant. With mechanical transmission the same object may
be attained by the judicious application of clutches and
similar devices. (3) Reduction in the number of belts, shafts,
(4) Ease of regulating the speed and of introduc-
peed variations if individual driving be adopt-
ilable space to the best ad-

gears, etc.
in~ periodical s
ed. (3) Ease of utilizing the ava
vantage. (6) Saving in the cost of the engine house and its
foundations ; or if an outside source of supply is available it
skould result in a reduction in the first cost of the installation
and buildings due to the absence of the power-generating

plant.
el

| SETTING PLANIMETER.

Alex. CG. Craig.

using this instrument seems to be
1 more or less accurately to zero
2 method not in the best inter-

The usual method of
to set the measuring whee
by turning it with the fingers,

ests of the instrument.
Others more conscientious, of moved by a desire for

greater accuracy, take readings at the beginning and end of

the operation.
The following method is

Hold the tracing point at t
there throughout the operation
measuring wheel over the paper

commended to their attention:—
he starting point and keep it
of setting. Then run the
towards the zero position by
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moving the needle point. Raising the wheel clear of the
paper, put the instrument in its former position and repeat
the operation as often as necessary to bring the wheel near
the zero position. Then swing the instrument round the
tracing point into a convenient position for measuring the
area, keeping the measuring wheel clear of the paper the
meanwhile. Make the final adjustment by slow careful
movements of the needle point, and when the wheel exactly
registers zero push the needle point into the paper.

The formidablity of the above description is equalled by
the simplicity of the operation, as a few trials will demon-
strate.

— eamo——
WILL DEFAULT INTEREST
(The Mon;:a_r-y Times).

On First Mortgage Bonds of Quebec and Lake St. John
Railway—Company to be Reorganized.

That the Quebec and Lake St. John Railway Company
will default on the payment of its first mortgage bonds on
January 1st, 1910, and that the company will then be re-or-
ganized is the information learned on the best authority by
‘the Monetary Times.

There is much speculation in London as to why the
bonds of this company have severely and persistently de-
clined. According to the latest mail advices from London,
the price of the first mortgage bonds has dropped to 64.
‘They have been as high as go% this year. The income
bonds which have touched 247% are quoted below 14. The
highest price for the prior lien bonds this year has been 05%8
and apparently in sympathy, these securities too have lost
more than 10 points.

Yearly and October Traffic Returns

The traffic returns for October show gross receipts of
$53,000, or a decrease of $11,000, making the aggregate
gross receipts for the ten months to date $497,700, or 2 de-
crease of $32,600. These decreases, taken in conjunction
with the position shown in the report, have given rise to
misgivings. Gross earnings for 1908 amounted to $606,300,
or a decrease of $56,000, and net earnings were only $78,000,
a decrease of $84,500, or 51.78 per cent., over those for 1907.
These net earnings, the report shows, did not cover the in-
terest on the Prior Lien bonds, whose annual charge is
$07,300, quite apart from the interest on the First Mortgage
bonds, which requires $106,100. Allowing for the payment
of the interest on the Prior Lien and First Mortgage bonds
and other charges, apart from the Income bonds, there was
a debit balance on the year of $148,700. The interest on the
Prior Lien and First Mortgage bonds was paid apparently
by means of loans, there being an item in the balance-sheet
of $3567,800 for advances on capital account re La Tuque
and Gosford branches, and advances to meet interest charges
and other pressing debts.

Expectations Were Not Realized

The directors state that a considerable portion of the
loss on working expenses Wwas incurred in connection with
the La Tuque branch, which was undertaken on the assump-
tion that its cost would be somewkat more than half of what
proved to be the case, and in the expectation that the near
approach of the completion of the Quebec Bridge would soon
secure to the Company a large freight business from the
paper and pulp mills that were to be constructed at La
Tuque. But the collapse of the bridge, which postponed for
several years the advantageous rates, in expectation of which
the construction of the branch was undertaken, together
with the depression in pulp and Jumber industries, retarded
-the development of this property, and there is apparently no
immediate prospect of extensive works at the La Tuque
Falls being undertaken. Meanwhile. the directors continue,
the outlay on maintenance and unremunerative service must
be continued.
Will Mean Reorganization .

Freight rates were raised in 1908. Had this mot been
done, the receipts from that traffic, say the directors, would

only have been $269,600, or $70,200 less than they really
were. For 1907 the net earnings were short of the amount
required to pay all interest and charges other than that on
income bonds by $40,100, but in 1906 they were $4,300 in
excess. :

The reasons accepted in London for the decline in the
company’s securities are the poor traffic returns and the
unsatisfactory state of affairs shown in the last report. But
the real reason the Monetary Times learns on the best au-
thority is that the company will default on’ the payment and
interest on its first mortgage bonds on January 1st. The
interest on the prior lien bonds will be paid. A meeting of
the shareholders and various OWDErs will then be called to
consider the re-organization of the company. The Railway
Share and Trust Company represent the Quebec & Lake St.
John road in London.

History of the Road

The road which is controlled by stock ownership, was
incorporated in 1869 in Quebec and the first section was
opened in 1871. The principal line runs from Quebec to
Chicoutimi, Que., a distance of 227 miles. The total mileage
is 286.5 miles with 39 miles of sidings. The equipment con-
sists of 23 locomotives, 30 passenger cars, 745 freight and
other cars and 28 service cars. A majority of the stock is
owned by the same interests which control the Canadian
Northern Quebec Railway Company. The bonded debt is
made up of As00,000 prior lien 4s., dated April 1st, 190I,
a first lien on the property of the company; £442,400 first
ss. due December 31st, 1924. (The interest on these bonds
was at the rate of 4 per cent. per annum until July 1st, 1005),
£640,000 non-cumulative income 6s.

The reorganization will probably put the road in better
financial and physical shape.

—_———

NEW INCORPORATIONS

James Richardson & Sons, Kingston, Ontario, $750,000;
will carry on an elevator and warehouse business. H. W.
Richardson is one of the incorporators.

The Torrey Asbestos Machinery Company, Limited,
Montreal, Quebec, $50,000, will manufacture mining, mil-
ling and general machinery. Chas. G. Greenshields of
Montreal, is a provisional director.

The Canada Bolt & Nut Company, Toronto, Ontario,
$500,000; will carry on business of iron founders, manufac-
turing and dealing in all kinds of machinery and imple-
ments. Gerard B. Strathy, solicitor, Toronto, is interested.

Cartwright Automatic Press Company, Montreal, Que.,
$500,000; Will carry on business of iron founders, makers
of printing presses, etc. John W. Blair, advocate, Montreal,
is a provisional director.

Baillot’s Gas and Steel Machine Company, Montreal,
$45,000, will construct "and operate a steel plant. L. J.
Beique advocate, is interested.

Yellowhead Coal Company, Limited, Toronto, Ontario,
$2,000,000; Harcourt Ferguson, lawyer, 1s a provisional dir-
ector.

el Gl

RECENT PATENTS.

——

The following patents have been issued, recently, through
the agency of Fetherstonhaugh, Dennison & Company, patent
solicitors, Liverpool and London and Globe Building, Mont-
real; Alex. Bertram, gypsum cement; J. M. Coleman, railway
car construction and roller side bearings; Arthur Drowley
and Donald D. McLean, snow plough; C. W. Metcalf, acety-
lene gas generators; R. Mortimer axe; R. D. Smith, weeder
and cultivator; Harry Swales, wheel tyres; Lionel Turner,
wheels for vehicles; S. A. Youngherg and J. B. Parnall, car
fender.

Messrs. Marion & Marion, patent attorneys, Montreal
and Washington, D.C., report the following Canadian patents
recently secured through their agency: 121,039, F. Walton,
London, England, road vehicle suspension arrangements
122,019, Wilhelm Sonnberg, Charlottenburg, Germany, cages
for ball bearings; 122,043, A. Allan and T. Bowling, Welling-
ton, N.Z., fire alarm; 122,111, James A. McNeill, Dighy,
N.S., press stand and iron stand combined ; 122,147, Arthuf
Wilzin, St. Quen (Seine), France, screw closure for bottles
and other receptacles; 122,104, A. Baillot and' A. Menager,
Montreal, furnace grate. ’

-l
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SEWERAGE,

SEWAGE DISPOSAL,

anitary Review

WATER SUPPLY AND

WATER PURIFICATION

LOOKING BACKWARD.

In wishing the many readers of the “‘Sanitary
Review”’ the Compliments of the Season and a pros-
perous New Year, W€ are inclined to look backwards
over the few months since the management of The Cana-
dian Engineer decided to devote a special part of this
journal to Sanitary Engineering. .

On March the sth of this year
the future we proposed to publish in concrete and con-
cise form up-to-date information on subjects affectin'g
engineering hygiene. How far we have maintained this
promise we must leave to the judgment of our readers.

On every hand, however, we have met with encour-
agement in our efforts, and we pelieve that, generally,
engineers in Canada are taking an increasing interest

in this particular line

The problems
any new country
utilitarian problems,

of transit and power. Canada, however, ap[?ears tq have
arrived at that point of her history when it is possible to
breathe more freely and take into consideration factors
relating to conservation of natural resources. We see
his development 01 every hand. A tendency
to think of the mul_titude instead of the individual, to
consider the country as 2 whole instead of one little plot
bounded by a deed of purchase, and to consider the value
of the country as a continuous .natlon and n.ot as ‘an
object for spoliation and a medium for getting rich
quick. ] !
The continued prOSperity of the nation, just
the individual, mainly lies in the factor of good health.
Good health depends upon good air, pure food and
wholesome hygienic surroundings. These are the most
valuable assets of the people. They cannot be main-
tained by isolated or individual z.lction, but are com-
munal, depending upon joint action and unselfish en-
lightenment.

Valuable information has been added to our know-
ledge of sanitary engineering during the present year.
It I1as been our endeavor to place before our readers as
much of this knowledge as space would allow. In
Europe, in the States and in Canada valuable papers
have been contributed to societies by men whose grand
motto is «Gocialism in Knowledge.”’ '

For many of the valuable papers which we have

been enabled to publish, either in full or in part, we are
® k of the American Tech-

indebted to the research wor \n
nology Societies, of the British papers we
must acknowledge that splendidly condu9t¢d ]qurnal in
its successful efforts to lead ' the. vam 1 sanitary en-
gineering in England, viz., «“The Surveyotr and Muni-

cipal and County Engineer.”’

we announced that in

of work.
affecting  health engineering are
necessarily of slower develop-

always in ;
such as questions

ment than purely

signs of t

as with

Among some of the papers contributed to societies,
etc., during the past year we may mention as follows :—
«The Disinfection of Sewage and Sewage Filter

Effluents,” by Earle Bernard Phelps. This forms

the most complete and valuable work yet produced

on the subject.

«pyrification Effects in Water by Storage,”’ by Dr. A.
C. Houston, Metropolitan Water Board Research
Laboratories.

«“The Practical Sterilization of Water and of Sewage
Effluents,” by H. C. N. Shenton, England.
‘‘Sewage Purification versus Water Filtration,”’

Geo. C. Whipple, U.S.A.

«Bacteria in Sewer Air,” by Prof. C. E. A. Winslow,
WESa.

«“The Divided Responsibility
Health,” by Dr. C. A. Hodgetts,

by

in Regard to Public
Canada.

«Water Supply,”’ by Prof. Muir Edwards, Alberta,
Canada.

«Water Sterilization at Boonton, N.]., by Geo. A. John-
son, C.E.

«‘Notes on the Separation of Solids from Sewage and
Waste Liquors,” by James P. Norrington, Eng-
land.
«“The Present Position of the Sewage Disposal Ques-
tion,”” by W. L Dibdin, England.
«“The Chadwick Lectures,’’ by Scott Moncrieff, England.
Among the many books published during the year
on Sanitary Engineering we would again mention :i—
“Principles of Sewage Treatment,”’ Prof. Dunbar, Ham-
burg.
¢‘Sanitary Engineering,”’ Moore & Silcock, England.
The Sanitary Review has also endeavored to add its
little share to the literature on the subject, and has pub-
lished among its special articles continuous articles deal-
ing with sewage disposal :—

““Septic Tank Process

Solids,”” by T. Aird Murray,
«Removal of Solids,”” by

Canada.

«“Removal of Putrescibility,”’

C.E., Canada.

Other special

Relative to Treatment of

C.E., Canada.
T. Aird Murray, Culiss

py T. Aird Murray,

articles and editorials have dealt with
«purification of Water by Ozone,” *‘Size of Sand
Grains for Water Filtration,” ¢‘Contact Beds versus
Percolating Filters,”’ ‘‘Water Supply and Infiltration
Methods,” ‘‘Is Sewerage 2 Paying Proposition?”’ etc.
It will be our endeavor during 1910 tO maintain
these columns as a review of what we consider best in
sanitary thought. We would ask, however, Canadian
engineers and all those interested in sanitary work to
co-operate with us in sending in descriptions of works
they have in hand or work in which they are interested.
It is only by the publicity of knowledge and the scat-
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tering of knowledge that the sum total of knowledge
can grow and real progress be made in general improve-
‘ment in methods of design and construction.

If we attempted to answer the question, In what
particular aspect has the increased knowledge in sani-
tary engineering made itself manifest in 1909, we
would answer, in an increase in modesty and greater
recognition of limitations. It is no longer common to
hear of the absolute solution of the sludge difficulty, of
the total disappearance of everything organic, of won-
derful bacteria, which eat up everything and nothing
remains, of the total destruction of pathogens, either in
tanks or filters, of a liquid effluent equal in every respect
to good drinking water. All these assumptions are fast
becoming things of the past. They were but the opti-
mistic products of half knowledge. Even the word
sterilization is being modified to the reasonable term
disinfection. But having learned more definitely the
reality of limitations, we are also learning in what man-
ner these limitations can be modified. The year 1910
will see great advance made in the science of sanitary
engineering.

— -

A TOWN ENGINEER’'S SALARY.

At times we hear murmurs of discontent from Cana-
dian engineers because of the difficulty of persuading
some practical people that advice (the result of special
scientific and technical training) is something which
should command a monetary value. However, we have
not yet been able to report of any Canadian municipality
as the ‘“‘Surveyor and Municipal and County Engineer’’
journal reports in its issue of 3rd inst.

We occasionally hear of starvation wages and the
difficulty of eking out an existence in the Old Country,
and as an example which, we trust, is remarkable as
an exception we quote this interesting case, vouched for
by the above journal:—

““At an inquiry recently held by Mr. P. M. Cros-
thwaite, a Local Government Board inspector, into the
details of a loan for which official sanction was sought
by the Okehampton .Corporation, a request was urged
by the town clerk that the borough surveyor’s remunera-
tion should come out of the proposed loan. The inspector
stated that this was contrary to the Local Government
Board’s practice. Replying to a question, the borough
surveyor, Mr. F. J. Worden, said he received $12.50 per
quarter as surveyor. ‘‘Do you do any work for this?”’
Mr. Crosthwaite asked, in terms that seem to suggest
more than irony, while he added grimly: ‘I suppose they
cannot expect much.” In this supposition he would
appear to be quite wrong, for the clerk promptly replied,
‘I think they do.” Here, indeed, is an example for ad-
miration of the inverse order, for it is surely a matter of
difficulty to determine which to admire least, the effron-
tory of a municipal authority which offers such a ‘salary,’
or the excessive modesty of the official whose self-appre-
ciation is such as to enable him to accept it. Now that
we know the remuneration of the surveyor the public
interest in the internal affairs of the Okehampton Cor-
poration might be meticulously extended so as to inquire
the salary by means of which the lucky office boy is
assisted to lead a life of affluence and self-indulgence.”’

THE _SANITARY ENCINEER IN RELATION TO THE
CHEMIST.”

The chemist can be of some help to the engineer when
designing the works to purify a given sewage; such help
can only be of use when the chemist has the confidence of the
engineer with respect to the proposed scheme.

A sample of sewage is often sent to the chemist; all that
he is asked to do is to analyse it; most probably the items of
the analysis he gives are to the engineer of very little use—
e.g., the total solids are given which includes grit and sludge,
also that in solution, and presuming the engineer is propos-
ing to conmstruct grit tanks and sedimentation tanks, the total
solids give him the combined quantity, and therefore he has
no information from the analysis of the amount of grit to
expect and the amount of sludge to clean out frem his tanks.
If the chemist was informed that two tanks for the separation
of each class of solids were proposed to be constructed, he
would know, if he had any practical experience of the sub-
ject, exactly what was required, and so be able to give the
engineer a result of analysis of practical use. ;

With the experience gained during the past fifteen years
by those who have studied and worked amongst sewage puri-
fication plants, the final results are not such chance results as
formerly. A new works can be so constructed as to give
any desired state of purification with certainty. To do this,
much information must be gathered both of an engineering
and chemical nature. With regard to the latter, the following
points must be known: (1) Quality of the sewage both
chemically and physically; (2) the final state of purification
required under the circumstances. These having been ob-
tained and combined with the engineering portion, would
give the engineer data on which he could construct works to
give the desired purification,

Where the works chemist has charge of the sewage puri-
fication plant, he must necessarily have some little knowledge
of engineering, as he has often to do work that is more of*an
engineering nature than chemieal, such as gauging the
volume being treated, etc. With sewage purification, engi-
neering is really more in evidence with respect to the physical
side, but the works’ chemist has also to study the physical
portion in some degree to find out the cause of many of the
effects he meets with. When the chemist has some little
knowledge of engineering he can give his deductions a more
practical value to the engineer.

Many results of analyses are made valueless for practical
purposes through many causes, the following being a few:—
Where a number of samples are taken at different parts of
the process, due regard not being taken of the time of pas-
sage, such as through tanks, filters, etc., consequently the
samples are not in series and cannot be strictly comparable;
the taking of samples without any record of the conditions
prevailing before or at the time which might alter the com-
position, and so not allow a proper deduction to be made
from the results obtained ; taking a sample in a dirty bottle;
not filling the bottle when the amount of dissolved oxygen is
required to be estimated, and many other details in which a
sample may be spoiled.

To know exactly whether a purification plant is working
to the best advantage, samples should be taken at regular
intervals of time; a record kept of the working of the plant,
so as to be available for reference in case of any deductions
required from results obtained by analysis.”

*Extracts from a paper. by M. G. E. Farmer, F.C.S.,
chemist, Croyden Sewage Works.
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NEW YORK HARBOR AND SEWAGE TREATMENT.®

he various se€wer outlets into the rivers
d that samples taken from the bottom
d various portions of New York
in a fairly advanced stage
inner end of

After describing t
and harbor, it is state
of the lower Hudson River an
Bay appeared to be sewage sludge,
of decomposition. It is found as far out as the
Ambrose Channel; it diminishes rapidly in volume toward
the crest of the bar, and at the outer end of the channel the
material dredged up appears to be clean sand.

Much evidence was found that near the mouths of sewers,
under the piers, and in partly enclosed waters surrounding
the harbor, the deposits of sewage sludge are great enough
to require dredging at intervals, and at places the waters are
so badly contaminated as to constitute a nuisance. On the
other hand, in the open harbor and bay, but little incon-
venience has as yet been elt. Colonel Black quotes evidence
given by the engineers of the Passaic Valley Sewerage Com-
mission that surface water in summer at ebb tide at Robbins
Reef contains 88.5 per cent. of the normal quantity of oxygen,
while the condition of the water will not be serious, it is,
stated, until the oxygen is reduced below 50 Per cent. of the
normal. From the viewpoint of the general shoaling of the
harbor to be produced by the sewerage projects, it is con-
sidered by Colonel Black that the increased cost of dredging
the deposits from the navigable channels amounts to less
than the cost of disposing of the sewage in some other

manner.

The pollution of the waters of the harbor to an extent

that would be prejudieial to commerce as we}l as to the i.n-
terests of the people living and doing busmes§ along 1its
shores is more important than the matter of shoallng, accord-
ing to the report. After an examination of the evidence at
hand Colonel Black accordingly stated in his June report that
the untreated sewage from the Bronx Valley sewer coul-d not
be potired continuously into the river at a single point w1thogt
2 local nuisance, although the volume of water 1n
nt to deal ultimately with such a dis-
ly stated that a tank should be built of
the total discharge for one day. This
facilities for screening, sedi-
In addition to this, the effluent

could be further purified, he believed, by aerating it with air

forced into the outfall pipes under some pressure. The ou.t-
fall sewers should be arranged to distribute the sewage 11
over a comparatively large area through numer-

creating
the Hudson is sufficie
charge. He according
sufficient size to contain
should be arranged to allow
mentation and septic action.

deep water A
ous outlets. As the population increases, new tanks can be
added, but in case permission for this type of disposal 1s
] ith it the condition that the

rmit should carry W
is discharged into the rive
standard of purity.
dated October 4th t
sewage befo
that it may contaminate shell-fish in
advisable. These waters are seri-
ously contaminated by surface wash from all the popu}ated
areas surrounding the harbor, SO that the complete p.unf:ica-
tion of all sewage would not render tl.lem f.ree from objection.
The complete purification of sewage 1n.th1wck1y-1.)opulatffd ﬁis_
tricts along the water front is considered impractica ;,
owing to the excessive cost of the pr‘operty nec‘essaryhfor :1 e
purpose. The problem, therefore, is t0 attal.n such a e;
gree of partial puriﬁcation of the sewage that its subﬂfequ.en
discharge into the harbor will not make the latter o ensive.

granted the pe
sewage which
a given minimum

In the report
that the purification of
harbor, on the ground
waters receiving it, is not

r should always have

he conclusion is reached

ecord of two recent

*A digest from the Engineering R

reports.
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Colonel Black has accordingly recommended that sewage dis-
charge should be permitted only under the following condi-
tions :—

(a) “The sewage effluent before discharge shall be puri-
fied to such an extent as to contain in a putrescible condi-
tion not more than 75 per cent. of the organic matter found
in average American sewage, as described by Winslow &
Phelps on pp. 13 et seg. of their “Report of Investigations in
the Purification of Boston Sewage,’”’ published in Water Sup-
ply and Irrigation Paper No. 155, of the U.S. Geological
Survey. .

(b) “No solid material shall be present in the sewage at
the roint of discharge excepting as matter in suspension, and
the particles of solid matter then in suspension shall be so
small as not to be clearly noticeable when the sewage in a
diluted form has reached the surface of the water near the
point of discharge.

(c) “There shall be no escape of noxious gases at the
surface of the water at the point of discharge.

(8) “No sleek shall be apparent at the point of dis-

charge.
(e) “The discharge shall be so distributed as to cause no

apparent discoloration at, the surface of the water.

(f) “It shall be further stipulate'cl that, should a sewe
built and operated under these or similar conditions, the
officials legally charged with the construction and operation
of the said sewer system shall, whenever so required, furnish
to the proper official or officials of the United States desig-
nated by the Secretary of War such expert and other assist-
ants as the representatives of the United States may deem
necessary to determine whether the conditions are being com-

plied with.”

r be

——

CONTROL OF WORKMANSHIP ON ASPHALT
PAVEMENTS.*

By L. Kirschbraum, Municipal Asphalt Laboratory,

—

Chicago,.

(Continued from last week. )

is absorbed into-

This, in the course of years
placement or grind-

the top, softening it and resulting in dis
The only test of a good open binder is that it
on close inspection with the eye, to be uni-
when rolled and cold, should
sustain the traffic incidental to laying the top without break-
ing up. With closed binder, there is not so much danger of
separation of the cement, but the point most generally over-
looked is in getting a uniform amount of fine material mixed
with the stone, and this can be accomplished “only by re-
ceiving the stone and sand in separate bins and mixing them
in uniform proportions. This material, when laid and com-
pacted, should, on breaking, appear solid and well filled, but
not over-filled.
The proper proportioning of the materials entering into -
the wearing surface presents the most difficulty, for the
reason that the amounts of asphalt cement, filler and sand
vary and are interdependent upon each other, according to
the characteristics of each material. Failure to recognize
this fact, and work by rule of thumb, has produced many
unnecessary failures. Density, toughness and elasticity are-
the characteristics to be sought for in preparing a durable
mixture, and wide latitude is usually allowed the contractor
in producing this result. Unfortunately, such latitude often
leads the contractor to economizing on such materials as
increase the cost, so that it is much more satisfactory to-

ing out.
should appear,
formly and well coated, and

*From a paper in the Michigan Technic.



694

TR S S COATNIAND TEAIN

-~

ENGINEER. December 24, 1909.

specify within reasonable limits, certain requirements of
bitumen and aggregate as have been shown by actual prac-
tice to produce successful results. These requirements, as
provided in the new specifications prepared for the city of
Chicago, are as follows:

Per Cent.

Bitumen soluble in cold carbon bisulphide 10.5—13
Portland cement and mineral dust passing

200 mresh sievetiimBLii dnde Trlinan it 12.0—18

Sand passing an 8o inch sieve.......... 18.0—138

Sand passing.a 40 mesh sieve ........... 30.0—50

Sand passing a 10 mesh sieve.......... 8.0—20

The sieves being used in the order named.

A mixture prepared without discretion, to come within
these limits, might still be unsatisfactory. For example,
should the mineral aggregate grade according to the maxi-
mum coarseness allowable, a bitumen content of 13 per cent.
would be entirely too much likewise an extremely fine aggre-
gate would have more than the minimum percentage of bitu-
men to produce a satisfactory mixture. Given a sand of
a definite grading and a specified amount of filler to be incor-
porated, the amount of asphalt cement to be used can be
regulated by the appearance of a stain produced by com-
pressing a portion of the hot mixture between a sheet of
light manila paper. If the mixture is rich, the excessive
amount of asphalt cement will stain the paper heavily; if
dry, the stain will be light. In making this test, it is
necessary to consider the temperature of the mixture tested
and the manner in which the pressure is applied. A very hot
sample and excessive pressure will indicate a degree of
saturation not at all true, so that it is necessary to apply such
test with discretion.

It is the duty of the inspectors at the plant to watch the
surface mixture as® produced, very carefully, and to make
such rough tests as described above to ascertain its correct
proportioning. When a mixture has once been established
as satisfactory, it is their duty to see that the established
proportions are uniformly mixed. The carelessness of the
men employed in the actual mixing of the material is some-
times remarkable. The great desire at many plants is to
turn the mixture out fast. The greater output means econ-
omy in cost of production, and in the attempt to hurry the
mix the proportions are often inaccurately gauged and the
material is imperfectly mixed. The measuring and weighing
devices are liable to get out of order and register inaccu-
rately, and many a street, the mixture of which has been
planned with the best of intention, has been faulty for rea-
sons of this nature. The inspector must see that nothing
of this sort occurs, that the mixture is actually being pro-
duced. according to approved proportions. While any error
would eventually be checked up by the laboratory, in a large
city it might be days before this were accomplished.

The temperature at which the mixture is produced is of
great importance, and there is a tendency among most plant
men to neglect this altogether, or to heat the mixture un-
necessarily in order that it may work easier on the streef.
The minimum heat compatible with proper workmanship is
desirable. There is no occasion for heating above such a
temperature. A mixture may not be actually burned by an
elevated temperature, for there is every stage of injury be-
tween being first-class and the final stage of being burned,
and while a mixture may show very little evidence of heat
injury, its ultimate life may nevertheless be seriously short-
ened. Inspectors are required to hold their mixtures at low
workable temperatures, keeping the sand passing out of the
drums at such heat as to insure the desired temperature in
the final mixture. Plant inspectors report daily on the fol-
lowing form:

Report of Asphalt Plant.

Plant No. 8 October, ‘14, 1908.
Asphalt Cement.
Lbs. Flux to
Kettle No. 100 R. A. Kind of Asphalt
s M e 220 NN Top, Trinidad
DT ] B A e e s e
g ST Do TS T A Binder Trinidad
Kind of Flux, Texas
Binder Lbs. Top Lbs.
A HE s e N R 05 AR e S T A 165
SATS Ll she N oL R D by L RS SRR AR s L 110
SEOME" e e N e 53 SMEER e TR I T s Ak
..................... Sand-ES S L e7Ae
Total F pér 1hox s ivs v\ 085

1,015
No. boxes binder, 42 '
Sent to Lake Avenue, 37th
Street to Oakwood Blvd.
New materials received this
day :
1 Car Trinidad Asphalt
3 Loads Stone Dust
Remarks

No. boxes topy 300
Sent to Lake Avenue, 37th
Street to Oakwood Blvd.

A. Smith, Inspector.

Samples of the mixture are sent in daily to the laboratory
from the street in a special envelope giving necessary aaia
as shown in the following form :

City of Chicago Board of Local Improvements,

Lab. No. October 14, 1908.

Sample of Asphalt Top from Lake Avenue.

Between 37th and Oakwood Boulevard, opposite house

No. 3,002 on west side of street ;

Here is inserted a plat of the square on which a star
locates the. place from which the sample was taken.

Load No. 18 Remrarksicrses Silion i ninies
T e P s T i 7 i et A T L I s, T T i IS
Plant 8 O. H. Noyes, o

Sub-Paving Inspector,
The street inspection in the City of Chicago is under
separate head.
These samples are analyzed and filed.
From the descriptions given it is possible to locate de-
fective mixtures, and, further, at the end of the season, it is

possible to make up plats of each street showing
where various mixtures and various materials have
been laid.. To insist in . this the plant inspectors

are directed to Jocate in the street points where new
materials or changes of mixture have been made, so that in
after years it would be possible to judge of the causes of
failure or success of any street with accurate knowledge of
materials and conditions under which it was laid.
record is made up and filed, giving complete data regarding
the street, including plats, nature and analysis of all ma-
terials used in its production, with daily record of the com-
position of the mixture and any physical condition of base,
sub-grade and traffic affecting the life of the pavement.

In conclusion may be emphasized the absolute necessity
of keeping accurate records as described above.  For sci-
entific progress in this industry it is essential that the actual
results obtained be closely observed, so that with known con-
ditions it is possible to benefit by good results, to be able tO
reproduce them and to avoid such influences as are demon-
strated to involve error and failure. An asphalt laboratory
is valuable only for the practical results attained, and not
for new theories evolved each year, unless such theories ar®
sufficiently demonstrated by actual results obtained, under
known conditions.

A final
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ACTUAL,

A PAGE OF COSTS

ESTIMATED and CONTRACTED

COST OF CONCRETE FENCE POSTS.

The cost of reinforced concrete fence posts depends
in each case upon the cost of labor and materials, and
must necessarily vary in different localities. An estimate

in any particular case can be made as follows: One

cubic yard of concrete will make 20 posts measuring
3 inches at

6 inches by 6 inches at bottom, 6 inches by
top, and 7 feet long, and if mixed in the proportions

1:214:5, requires approximately —

|

\a reasonably small amount, so that fixed ch

£ 46 Barrels of . Gementiab B2 a5 rve iz AT ORI $2 32
0.44 cubic yard of sand at 75 CEIILS - sia os wstieii= = 33 ‘
0.88 cubic yard of gravel at 75 CENES: thee S e nints 66
Materials for 1 cubic yard concrete. .. $3 3
Concrete for one POSteessas=eseresccs®” 80" " $o 17
28 feet of o.16-inch steel wire at 3 cents per
pound ;b reies RIS ob
Total cost of concrete and metal for
RIS 28

ONE DO bt S e Sl
To this must be added the cost of mixing concrete,

moulding and handling posts, and the cost of moulds,
an addition which should not in any case exceed 7 cents,
making a total of 30 cents per post.

AR S e = e

cosT OF POWER.

Mr. Charles T. Main and F. M. Gunby divide the items
entering into the cost of power into two classes in their pa-
per, “Cost of Power for Various Industries Under Ordinary
Conditions.” After defining Independent Charges and Pro-
pertional Charges, mention is made of what Dr. Steinmotz
calls the ‘Reliability Factors”” The paper, which was res
cently read before the Boston Society of Civil Engineers, says;
The cost of producing POWEr may be divided into two parts:—

1st.—Independent Charges, )
pendent of the output, embracing fixed charges on the plant,

as interest, depreciation, insurance, and taxes, and to a cer-
tain extent, of repairs.

2nd.——Proportiona1 Charges,
portional to the output, including
labor, supplies, etc.

Steam plants in general, may be said to have low inde-
pendent charges, and high proportional or operating costs.

Water power plants are usually the reverse, with high
fixed charge accounts and low operating costs.

Another item which should be mentioned as affecting the
cost of power, is what Dr. Steinmetz calls “Reliability_Fac—
tor,”” which takes into consideration the spare ma-chmer'y
needed to insure continuous service. The charges on this
spare equipment are apt to have quite a bearing on the cost
of power in a central station supplying power of public uses,
where reliability must be one of the chief considerations, and
more spare Or duplicate plant is usually maintained than in

a private plant. :
The same factor, t00, may have quit
value of a water power privi

or, the part which is pro-
such charges as coal,

e an important bear-

ing on the lege, because gener-

or, the part which is inde-|

| of physical structures for
must be added generous items for rights-of-way,

1 »
ally speaking, a water power may have a low reliabilivy fac-

tor, due to the fact that there is usually only one dam, one
power house, and sometimes a long transmission line, and
that there are certain elements of risk from floods, droughts,
and other causes OVer which man has no control. It is true
that some of these disadvantages practically disappear in
large systems, but as a general thing, there is a feeling of
greater confidence in the reliability of steam plant, in close
connection with a manufacturing plant than with a remote
water power development.
The Cost of Water Power.

The cost of water power depends upon a great variety
of factors, but the essential feature is usually the fact as to
whether the combined result of all these factors is such as to
make the cost of the development per horse-power delivered,
arges shall not be
In the determination of the cost of power, the
cost per horse-power of development should not be allowed o
confuse or cause misrepresentation of the actual cost of

The larger the development installed, the
but it

excessive.

power delivered.
smaller is the cost per horse-power of development,

does not follow that the cost of delivered power will be smaller
per horse-power. As one of my assistants said ;—“The large
development and small cost per horse-power of development
looks good in New York where the securities must be sold.”’

After the engineers have made their estimates of the cost
these modern developments, there
and legal

expenses, called by one of our men “jllegal expenses.”’

It is neglect of the consideration of a few things like this
that has caused several of the recent developments to get into
disrepute. s

There is an idea common to some people that if a de-
velopment will cost $100 a horse-power for the development,
if carried to its most cconomical point, that it will be a safe
investment, but when it reaches $200 a horse-power it will be
well to proceed cautiously before investing any money in it.
There are sometimes exceptional markets, for example,—in
mines and other remote places where pOWer costs are high
and where high prices can be obtained. Under such condi-

tions, a large cost for development is warranted.

The estimates given a little farther om, for the cost of

water power when the cost of development was taken at $75 a
horse-power plus the supplementary steam PpOWer make the
d steam $15.38 a year per horse-power.

total cost of water an
With coal at $4 a ton, the cost of steam power alone was given

as $20 a year per horse-power.

If the cost of the water-powe
$100 a horse-power, the yearly cost
would be $17.53.

1f the cost of the water developments was $150 per horse-
power, the yearly cost of water and steam pOWer would be $22,
which is more than the cost of steam alone with coal at $4 a

ton.

r development is taken at
of water and steam power

As stated before for some particular uses, like -mining,
where there is no supply of wood and coal is expensive, a
high cost of development is warranted, and a high price can
be obtained for the power. For example, there is one develop-
ment in Mexico, for which we were consulting engineers,
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where the cost of power at the mines was from $150 to $200
a year, gold. A hydro-electric development was made and
power delivered at $1o0 a horse-power, this making a great
reduction in cost to the mine-owners and yielding a sub-
stantial profit to the electric company.

We once reported on a development in California which
cost about $400 a horse-power to develop. A small portion
of this power could be disposed of at the mines for $75 a
horse-power with comparatively short transmission lines, but
the remainder had to be carried a long distance and sold in
competition with other power. The fixed charges alone on
this development were at least $30 to $35 a year, and the
running expenses were also high. It was impossible to pro-
duce power cheaply enough to compete with other sources of
powers and pay the fixed charges on the investment,

Value of Water Power.

The value of water power to various industries will vary
in approximately the same ratio as the cost of producing
power in some other way, if considered as power, pure and
simple, without taking into consideration other important
items affecting the business which are sometimes more vital
than the cost of power itself.

To illustrate the value and cost of power under different
conditions, it may be well to mention two recent cases which
we have passed upon. ‘

As consulting engineer for a hydro-electric company, we
were asked to submit prices for electric power to a colored
textile mill for which we were also engineers, and were en-
gaged at that time in planning a new steam power plant for
the textile mill. The price quoted was 1.2c. per kw. hour.
As engineers for the textile mill, we were obliged to reply to
ourselves as engineers for the hydro-electric company that
we could not afford to accept the offer, the principal reasons
being ;—

First.—On account of the use of steam for manufacturing
purposes, and of the water of condensation for dyeing that
the net cost of steam power would be less than the price of
hydro-electric power. y

Second :—That it was better for the textile company to
own and control its own plant, if it had.the capital to build
it, which it had, than to purchase current brought over many
miles of pole line, and be tied up to some foreign company.

The cost of power per kilowatt at the switchboard
from the hydro-electric company for the operating time of the
mill was about $35 per kw. per year; and for the steam plant
which the mill was proposing to install, this cost was about
$34 per kw, year, but if the power had been bought from the
hydro-electric company, the mill would have had to install
and operate a boiler plant nearly as large as the one required
for both power and manufacturing steam. '

It was estimated that the use of the waste products from
the steam plant would reduce the net cost of the power at
least $8 per kw.

The other case was where we were also making plans for
a plain cotton mill for a new steam plant and where there
were offers from two hydro-electric companys to furnish
power. One offer was promptly turned down, asking too high
a charge. A second offer was to furnish current at 1.2c. per
kw. hour, which is the same price which we refused for the
color mill. For a plain cotton mill, however, we concluded
that it was proper to accept the offer at 1.2c. per kw. hour,
and there has been a contract signed for the delivering of the
current,

The principal reasons for accepting this offer, were:—

First :—r1.2c. per kw, hour equal about $36 a kw. per year,
or $27 an electric horse-power delivered, This reduced back

to 1 horse-power equals about $23.50 per year, which was
very near the estimated cost of steam power for the quantity
required, and at the price of coal for this particular industry.

Second :—The mill desired to postpone the expenditure
necessary for the steam plant if it could be done without
serious loss.
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TURNTABLE CONSTRUCTION WITH SOME DATA
ON COSTS.® [

The following questions were submitted by the commit-

tee and following are a few written answers:—

(1) Proper length, allowing for probable future increase
in length of locomotives. (2) Plate girder tables, and cost.
(3) Cast iron tables, and cost. (4) Gallows frame tables,
and cost. (5) Other designs, and cost. (6) Foundation,
circle wall, paving if any and pit drainage. (7) Power for
operation ; electricity, air and other power.

J. P. Canty, Boston & Maine R. R.—Anticipating the
probable length of a turntable required for future locomotive
service, is rather an uncertain problem just at this period.
However, it is the opinion of many that, on the division
where I am located, the lately purchased steam locomotives
have apparently reached their economical limits in both
length and weight, provided the class of traffic remains sim-
ilar to that which is now being handled.

The largest engines on our division are turned =asily
on turntables 70 ft. long. This is now our standard length,
and as far as we are able to predict, will answer for future
requirements.

The steel work in these tables cost approximately $2,500
on board cars delivered to our road by the contracting bridge
company. There is nothing unusual about the design. How-
ever, I will mention that we specify that four cast steel end
wheels shall be furnished on each end of table and the centre
pivot bearing shall be of the disc pattern; meaning that the
table turns on a composition disc on top of the centre cast
steel pivot casting, instead of on the familiar roller bearing.

Our turntable centre foundations have, of late, been
made of concrete, being 10 x 10 ft. on bottom and bearing
on piles when there is doubt about the earth being suffi-
ciently solid to carry the maximum load on this area without
settling. The bottom course of concrete is generally 2 ft.
in depth. The foundation is then stepped 7% ft. square by
2 ft. thick, and a granite cap 5 ft. square by 2 ft. in depth
is placed on top to receive the cast steel centre pedestal.

There are 330 cu. yds. of masonry in our 7o-ft. turn-

table pits. The whole outfit, including turning motor,
costs us between $6,000 and $7,000. Figures vary for dif-
ferent locations, depending upon whether or not we are
obliged to drive piles, provide expensive drainage, etc.
Practically all of these new outfits have been put in
where older and smaller tables were installed and as the old-

er tables were kept in service just as long as possible so as.
to avoid delays to engines, our work has always been made "

more expensive than if new tables were constructed where
we wculd not be handicapped by keeping the old table in use.

We use gasoline power turning device.

The floors of the turntable pits are covered with a coal-
tar concrete paving, about two and one-half inches thick,
somewhat similar to that which is used extensively in small
cities and towns in New England for sidewalk surfaces.

*Abridged from the committee report, of the American
Railway Bridge and Building Association, Annual Conven-
ticn, October 19, 190Q.
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and elastic surface, and does not
h heaves with frost, and is com-
is easily kept clean, and snow
thout much trouble. The cost

This gives a fairly hard
crack when soil underneat
paratively smooth, so that it
may be removed from pit wi

is about f