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TREES ON THE HIGHWAY.TIbe Canadian Engineer
ESTABLISHED 1893.

One cannot travel through the rural sections of 
Eastern Canada and not be impressed with the number 
of handsome trees along the highway. During the 
period between the cutting down of the forests and the 
gi >wing of these roadside shade trees some sections of 
the East presented very ba'd and uninteresting land­
scapes, but that is changed now.

Canada is developing a characteristic landscape, 
scenery most beautiful in spring and autumn.

It is a pity though that some time and money was not 
spent on maintaining the shape of these avenues of trees 
and in removing the objectionable natural growths along 
the roadside. Many hillsides, ploughed by the heavy 
rains, might be protected and beautified by planting 
sumach and other wild growths.

The contrast of a well-kept lawn or farm with a 
neglected roadside does not leave a favorable impres­
sion ; and surely the municipality should at least keep 
pace with the individual. Usually it should be the leader.

Issued Weekly In the Interests of the
CIVIL MECHANICAL. STRUCTURAL, ELECTRICAL, MARINE AND 

MINING ENGINEER, THE SURVEYOR, THE 
MANUFACTURER, AND THE 

CONTRACTOR.

Editor—E. A. James, B.A. Sc.

Business Manager—James J. Salmond

Present Terms of Subscription, payable in advattce :
United States and other Countries :

One Year 
Six Months 
Three Months

Canada and Great Britain :
One Year 
8ix Months 
Three Months

93.50
2.00
1.25

93.00 
1.75 
1.00

Copies Antedating This Issue by Two Months or More, 25 Cents.
advertisement rates on application.

HEAD OFFICE : 62 Church Street, and Court Street, Toronto
Telephone, Main 7404 and 74 )5, branch exchange connecting all departments^

T. C. Allum, Editoria

Phone 814a. G. W. GoodaU

Office : B33, Board of Trade Building.Montrea
Representative, Phone M

Winnipeg Office : Room 315, Nanton Building.
Business and Editorial Representative. . „ .

Office: 225 Outer Temple Strand T, R. Clougher, Business andLondon
Editorial Representative, Telephone 527 Central 

Addresa all communications to the Company and not to individuals. I 
Everything affecting the editorial department should be directed to the Editor.

NOTICE TO ADVERTISERS
Changes of advertisement copy should reach the Head Office by 10 

Monday preceding the date of publication, except the first issue of the month tor 
which changes of copy should be received at least two weeks prior to publication date. 

Printed at the Office of The Monetary Times Printing Co., 
Limited, Toronto, Canada.

CONCRETE UNDER CONSTANT VIBRATORY 
MOVEMENT.

Much has been written of concrete, its fireproofing 
quality, its adaptability, and its cheapness, stress in con- 

the allowable loading, and such like, have fur­
nished texts for many articles and books, but concrete 
under repeated loads, the action of concrete under con­
stant vibratory movements is not so well known, has 
not been so thoroughly investigated, nor written about.

Stone buildings have stood for ages beside wagon 
roads, but will concrete stand the vibratory motion, the 
repeated shocks caused by motor cars, motor drays, 
traction engines and the street cars of modern traffic?

This is a matter for the architect and structural 
engineer, and we are pleased to know that in some 

the question is being investigated.
What is the increased depreciation in concrete 

structures due to, repeated loading or vibratory motion ?
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PROBLEMS IN STATICS.
453

Some of our readers say our articles are too techni­
cal, some say they are not technical enough. Some say 
there is not enough theory, and others that there is too 

45°) 457 much. This week we commence a series of articles that
.... 468 we hope will combine both theory and practice.

Mr. T. R. Loudon, B.A Sc., has consented to solve 
472 twenty-six problems that admit of easy solution by the 
475 I methods adopted in statics. Those anxious to go more 
452 I fully into the theory of the problems will find Mr.
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Loudon’s recently published book, Applied Statics, ad­
mirably suited to their need.

We expect this series of articles will interest the 
younger reader in technical literature, will give the 
recent graduate, who wishes to study, an opportunity 
to brush up his mathematics, and will provide an inter­
esting and practical series of articles for all who deal 
with design.

Alta. ; Mellor, A. A., Montreal ; McArthur, F., Yorkton, 
Sask. ; Near, W. P., Toronto, Ont.; Riddall, J. B., Winni­
peg; Robinson, L. H., Fort William, Ont.; Ryan, H. A., 
Chipman, N. B. ; Silverton, F., Vancouver; Taylor, A., Por­
tage la Prairie, Man. ; Wass, S. B., Durham, Ont. ; White, 
T. W., Winnipeg; Wimbles, A., Saskatoon.

Associate
Casgrain, C. P., Quebec.

Transferred from the Class of Associate Member to that of
Member

Barton, D. S., Levis, P. Q. ; Chapleau, S. J., Ottawa; 
Gzowski, C. S., jr., Vancouver, B. C. ; Macdougall, G. D., 
Truro, N. S. ; Moritz, C. J. H., Niagara Falls, N. Y. ; St. 
Laurent, A., Ottawa; Waterous, C. A., Brantford.
Transferred from the Class of Student to that of Associate

Member

EDITORIAL NOTES.

A Business Science Convention will be held at the 
Convocation Hall,Toronto, Ont., October 25th and 26th. 
The questions to be discussed are of wide interest. Two 
addresses by Mr. A. F. Sheldon, president Sheldon 
School, Chicago, are the main feature.

Brown, F. B., Montreal; Burnett, A., Greenwood, B. C. ; 
Clarke, F. F., Toronto, Ont.; Clark, G. T„ Toronto; Cong- 
don, J. H., Toronto; Davidson, W. A., Coleman, Alta.; 
Denis, V., Ottawa, Ont. ; Devenish, W. R., White River, 
Ont.; Dick, J., Parry Sound, Ont.; Edwards, W. M., Cal­
gary, Alta. ; Elliott, L. B., Brooks Station, Alta. ; Foreman, 
A. E., Vancouver, B. C. ; Girouard, E. C., Dombourg, P. Q. ; 
Girouard, R. A., La Tuque, P. Q. ; Greig, A. R., Winnipeg, 
Man.; Grenon, J. F., Chicoutimi, Que.; Heaman, J. A., 
Winnipeg; Keith, F. S., Vancouver; Landy, A. P., Beaufort, 
N. B. ; Lawrence, W. D., Montreal; LePage, J. S: S., Que­
bec; Livingston, D. A., Winnipeg, Man.; Livingston, D. 
Yzabal, Sonora, Mexico; MacGowan, A. R., Moncton, N. 
McCuaig, G. E., Montreal; Melancon, H., Ottawa, Ont.; 
Menard, J. P., St. Eusebe, P. Q. ; Millar, J. L., Pembroke, 
Ont. ; Moore, H. H., Calgary, Alta. ; Munn, D. W., . „„
couver, B C. ; Newlands, J. E., Strathmore, Alta; Richards, 
C. C., Bankhead, Alta. ;

British Columbia is again the storm centre of an 
“Asiatic labor” discussion. The contractors on the 
G.T.P. Railway cannot see their way to pay a very high 
wage to their employees on the grade; therefore the 
supply of white labor is scarce and the work drags. 
When urged to hurry, the contractor asks to be per­
mitted to employ Asiatic laborers. The British Columbia 
Government says No. And there the matter stands.

SEPTEMBER LAKE LEVELS. c.,
B. ;

The United States Lake Survey reports the stages of the 
great lakes for the month of September, 1909, as follows :

Ft. above tide­
water, New York.

Van-
Lakes.

Superior ....
Michigan-Huron
Erie ..............
Ontario ........

Since last month, Lake Superior has fallen )i in., Lakes 
Michigan-Huron 2M in., Lake Erie 5 in., and Lake Ontario 
6J4 in.

Ridley, E. N., Calgary, Alta. ; 
Rogers, C. H., Peterborough, Ont.; Smith, S. G., Ottawa, 
Ont. ; Steeves, C. M., St. John, N. B. ; Taylor, R. F., Co­
balt, Ont.; Thorne, S. M., Cobalt, Ont.; Whitley, H. A., 
Montreal; Wilson, J. L., Bridgewater, N. S. ; Young W. B., 
Winnipeg.

602.39
580.82
572.38

246.28

ENGINEER'S CLUB OF TORONTO.

At the meeting of the club on October 14th M Dillion 
Mills occupied the chair. Professor Robert Angus of the 
Faculty of Applied Science, Toronto University, gave an 
adress in which he described some of the better European 
science laboratories and large factories. In an early issue 
we expect to be able to give Mr. Angus’ lecture in full.

AMERICAN INSTITUTE OF ELECTRICAL 
—TORONTO BRANCH.

During October, Lake Superior is likely to fall M in-, 
Lakes Michigan-Huron 2% in., Lake Erie 3 in., and Lake 
Ontario 4% in.

SOCIETY NOTES.

CANADIAN SOCIETY OF CIVIL ENGINEERS.

The results of the ballot for election to the Canadian 
Society of Civil Engineers which closed October 9th, 1909, 
have been announced.

ENGINEERS

Honorary Member
Collingwood Schreiber, C.M.G. anr|ual meeting of the Toronto branch of the

Members American Institute of Electrical Engineers was held in the
Anderson, F., Ottawa, Ont.; Caughey, C. M., St. Cath- ^oms 0 ^ Engineers’ Club of Toronto, on Friday evening,

arines, Ont.; Conway, G. R. G., Monterrey Mexico; Fay, ZT ober/5th. An interesting paper on “ Transmission Line
F. H., Boston; Fox, C. B., Toronto; Harvey’ J. B., Ottawa, ^aJc™»s ” was read by Mr. A. J. Soper, of Messrs.
Ont. ; Volckman, G. W., Ottawa Ont Kerry & Chace, and a lengthy discussion in which

Associate Members ^ P M' A,shw°rth’ Professor T. R. Rosebrough,
W. Price, and others, took part, followed.

c ‘ txanc®r> • •> 1""lp®g’ MaiU Bourbonnais, A. O., The election of officers for the current year resulted as
St. Isidore, Que ; Brian, M. E„ Windsor, Ont.; Charles, H. follows: Chairman, Mr. H. W. Price, School of Practical
H., McGivney Junction, N. B. ; Gahan, H. N., Vermillion Science; vice-chairman, Mr. E. Richards; executive
Bay Ont. ; Harper, W. B Nepigon, Ont. ; Hollingworth, mittee, Messrs. A. L. Mudge, R. J. Clark, H. A. Moore and
W., Toronto; Jerrnyn P. V., Toronto; Kahn, G., Toronto; F. A. Gaby. Mr. W. H. Eisenbeis, of the Canadian Westing-
Lamoureux, J. A., Ottawa; Latornell, A. J., Edmonton, | house Company, is secretary.

Mr. H.

com-

j
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opened by reading the report of the Engi- 

Their decision summarized was, all 
should be three-phase with two taps on 

service transformers, three-phase 
I3 200 volts primary, 575 volts secondary, with two taps on
the primary side, and all lighting service transformers to be 
the primary , . (Percentage of taps under

further data, was 
neering Department, 
station transformers 
the primary side, all power

looking forwardThe Toronto members of the society 
a number of good meetings during the coming winter, as 

several prominent engineers have signified their intention o 
Presenting papers. The meeting was preceded by an m 
formal luncheon, served at the St. Charles Cafe.

are

single-phase 2,200/220-110 volts.
subsequent^ hea disf the questions of weights and sizes

considered, and it being found neces- 
postponed to the

REPORT of the meetings of municipal ENGI­
NEERS, HELD ON TUESDAY AND WEDNESDAY, 

OCTOBER 12th and 13th, 1909.

In accordance with the resolution passed at 
meeting held on September 29th, the engineers of the mum- 
cipalities met on October 12th in Committee Room °* 1 0 
the Toronto City Hall. •

The meeting was called to order at 2 p.m. and t e tn 
eipalities were represented as follows : London, E. I. 1 ton, 
Aid. Stewart ; Woodstock, C. Archibald ; St. Mary s, • 
Reesor, W. R. Reynolds ; Stratford, R. H. Myers, Mr. ar 
nett; Guelph, J. J. Hoig, E. Richards; Berlin, E. J. Philip; 
Hespeler, L. E. Weaver; Toronto, E. Richards ; Galt, E. 
Merrill.

as well as prices were 
sary to secure further data the subject
following day.

was

the first
Taps on Transformers.

This discussion was _ . „
the Engineering Department, which summarized was. 
'.Letbe u,= of ,»o ..»> on -h= prima,, ■««
,0, normal voltage, = « per cent., 5 per cent, and P«-

cent.

opened by reading the opinion of
We

boosting only, the question of 
when Mr. Soth-As these taps were for

dismissed as unnecessary
ormal voltage sent out from the Corn-

volts as the
lowering taps was

advised that the nman
mission stations would always 
taps on their 110,000/13,200 

It was then decided that on the un
mission will furnish 13,200 volt power at ac.
their recommendations regarding transformer taps

til; “ apply .= boa »•»<>«- p”er “r"

be as near 13,200 
volt transformers would allow 

derstanding that the Com- 
their stations, that

looked after by Mr.The interests of Waterloo were 
philip, while St. Thomas, Preston, Ingersoll, and New Ham­
burg were represented by the Engineers of the Commiss

Mr. Ross, the Consulting Engineer of the Commission, 
Was asked to take the chair.
Secondary Voltages.

The first subject was that 
power. Final decision of

vice transformers. volt transformers be 
be standard with

of secondary voltages for light 
this subject had been post­

poned from the former meeting to allow each engmeei to
study local conditions to determine whether he cou c c

the subject by the

also decided that all 13,200 
specified to have two coils so that they may 
the transformers for the 6,600 volt circuits.

It was
and

Feeder Regulators.

and agam, <j^ opinjo„Si it was finally decided that
feeder regulators be in­

time, advocates forwith the proposed standard. A report on 
Engineering Department of the Commission, may 
summarized as follows ; We would advocate the distri u 
°f power at 13,200 volts (6,600 volts for Galt, Preston 
Hespeler), the use of three-phase 13,200/575 V°P tranS °ri^C„p 
for power, and the use of 2,200/220-110 volt singe P * 
transformers for lighting. Where a small power user 
power from the lighting mains supply him with 220 
single phase power using standard lighting trans orm 
Where a large power user wishes power and you canno e - 
nomically or advisedly reach him with your 13,200 v 
nuits, sell 2,200 volt power and have him rurnish not on 
motor but transformers, recommending the use ot 2,200/57 
v°lt transformers.

be

being strong
the meeting should recomment th<; r feeders,
and'if not fnstÏledaf present that all arrangements be made 

for future use.

that

volt Motors.High L™ V0lt*8'n’"T“nT!reported that o. <h= small 
The Engineering Department P , , the

*? ft ZttoTtt“wlld’h. more rhan -he cos, 
cost Of the hign voitag increased size of

mMOr ô„ t S si... the high voltage 
As Mr. Sothman had expressed a 

postponed, 
when the fol-

of a 2,200
transformers added.

would be cheaper.
this question the subject was

then adjourned until 8 p.m.

London could 
if the

motors
wish to discuss 

The meeting
discussed :

found thatDuring the discussion it was 
Use the 550 volt secondary, Woodstock could o so 
°ther municipalities took some of their present 25
2,200/220-1 id volt transformers off their hands. 11 was

de safe for all factory
lowing was
cin„le «s Three-Phase Transformers.
S,ng ,, , Mr Philip during the intermission

Mr. Reynolds and Mr. P ^ ^ comparative
had secured tSome transformers, which showed that in small
weigh so three-phase transformer (without oil)
sizes the/e;fatn°tfhraeethsrngle-phase transformers, while the 

was grea er weights of the oil were added. This
reverse was truef £** * g ^ contrary t0 the general
behef thTn was finally postponed until the next day, when 

hoped to have greater data to

decided that 550 volt power could be
work.

ma

The report was finally adopted with the following
uients ;

It was considered inadvisable to run higher than 
horse-power single-phase motor on the lighting trans orm

It was considered inadvisable to run higher than a 
horse-power motor on the 2,200 volt lighting mams 
Ptotor is to be on during lighting hours.

No limit in size is necessary if the motor is to operate 
°nly during restricted hours.
Prequency.

The decision of the last meeting on
decided that practice should tend to­

on.
it was
Street Lighting. o{ the

This subject was opened by reading the rep t
Engineering Department. Summarized this reports •
The art of street lighting is in a transitory stage ue o 
crowing belief in small units closely spaced. The t me 
fast meeting was too short to allow proper report being made 
up! Suggested that a committee be appointed to make up a

this subject was

c°nfirmed, and it was 
Wards 25-cycle power for all purposes.
s*hgle vs. Three-Phase Transformers.

This discussion, also postponed from last meeting for

3
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report and to invite experts from the manufacturing com­
panies to offer recommendations at the next meeting.

A very interesting discussion resulted, which showed 
that the concensus of opinion favored incandescent lamps 
properly spaced, but the method of wiring and control 
not determined. Finally the Engineering Department 
asked to write the City Engineering Department of Boston 
for a copy of the report made by them covering the experi­
ments and tests they conducted previous to accepting Tung­
sten and Magnetite lamps as their standard.

It was also decided to approve the report of the Engi­
neering Department and appoint the committee suggested, 
leaving to the committee the arrangements for the trip, but 
requesting the report be made as soon as possible.
High vs. Low Voltage Synchronous Motors.

As Mr. Sothman was able to attend this session the sub­
ject was again brought up for final discussion, and it was 
finally decided that owing to the small sizes of motors 
needed, the fairly temporary use for these motors, the pres­
ent state of the art of designing high voltage synchronous 
motors, and considering that for small sizes the low voltage 
sets are cheaper, be it resolved that the meeting recommend 
the use of the lower voltage units.

During this discussion the question of pump motors for 
London was taken up, and it was decided that synchronous 
motors should be used, and if separate power and light cir­
cuits are used from the Commission’s station to the city 
station, the motors should be on the power circuit.

The meeting then adjourned.
Mr. Ross called the meeting to order at 9.10 a.m. on 

Wednesday, the same delegates being present with the ex­
ception of Alderman Stewart of London.

13,200 Volt Insulators.
The delegates gave their demands as follows : Berlin 

1,000; Guelph 1,000; Woodstock too; St. Mary’s 350; and 
London 3,500. The number needed by Stratford, St. 
Thomas, and Preston would be secured. It was then re­
solved that the Commission secure quotations on 3,500, 7,500 
and 13,000 f.o.b. some central point.

Under the same heading discussions were held on Cross 
Arms, Steel vs. Wood Pins, and Braces and Bolts.

Cross Arms.—Were considered to be too special to bulk 
orders, each municipality having special requirements as to 
length and spacing, but it was decided cross arms should be^ 
long leaf yellow pine and painted with two coats of good 
paint. Treated cross-arms not considered necessary.

Steel vs. Wood Pins.—This was settled in favor of a good 
wood pin. Mr. Sothman preferred an all steel pin, and asked 
to be placed on record ; Mr. Ross voiced the sentiments of 
the other representatives, by deciding on wood pins for any 
voltage below 20,000 volts.

Braces and Bolts.—The Commission was asked to secure 
tenders on standard braces and through bolts.
Auditing.

Under this heading the Engineering Department pre­
sented copies of accounting systems and reports from the 
Public Service Commission of New York State, the Railroad 
Commission of Wisconsin, the Gas & Electric Light Com­
mission of Massachusetts, and the Ontario Railway and 
Municipal Board.

These were considered, and then it was resolved that the 
towns authorize their auditors to meet and draw up a system 
of accounting to be submitted to a joint meeting as soon as 
possible.
Rates for Incandescent Lighting.

This discussion was opened by the discussion of lamp 
renewals. Berlin, Guelph and Woodstock furnish free re­

newals. It was considered advisable to furnish free re­
newals, but rates must be made to cover this. This began a 
discussion on rates. There were many variations of the 
Toronto plan considered, but they all amounted to some type 
of differential rate. The two plans considered best Were to 
charge a monthly charge based on the number of rooms and 
a kw. hour rate, and, second, a fixed monthly charge based 
on the floor area of the house and a kw. hour rate. After a 
long discussion Messrs. Philijx, Sifton and Archibald were 
appointed a committee to get an example of rates from all 
the municipalities and compare them, and compare estimated 
results of the various plans.

was
was

Grounding of Neutrals.
It was decided that all neutrals should be grounded. 

Single vs. Three-Phase Transformers.
It was found that the manufacturing companies were not 

prepared to give full data on three-phase service and station 
transformers at the voltages required, so this question was 
postponed for discussion at the next meeting. Meanwhile 
any municipality desiring to expedite matters is to ask for 
tenders—and the Commission will secure general data on the 
subject.
Next Meeting.

It was decided that the next meeting was to be held at 
Preston, October 26th and 27th.

ORDERS OF THE RAILWAY COMMISSIONERS 
OF CANADA.

Copies of these orders 
for a small fee. may be secured from the Canadian Engineer

8218— October 1—Granting leave to the Manitoba Gov­
ernment Telephone System to place its wires across the 
track of the C.P.R. at Neepawa, Man.

8219— September 29—Authorizing the C.P.R. to construct
industrial spur along* the lane in block io and 16, and across 
24th Street, City of Saskatoon, Sask.

8220— September 29—Authorizing the C.P.R. 
bridge No. 6.7 on the Cascade Section of its line.

8221— September 30—Authorizing the C.P.R. to open for 
the carriage of traffic that portion of the double track of the 
Ontario and Quebec Railway, Smith Falls Section from St. 
Lazare to Dalhousie Mills.

to construct

8222—September 30—Authorizing the C.P.R. and G.T.R. 
to operate their trains across interlocker at Brampton, Ont.

8223 September 29—Authorizing the Corporation of the 
City of Toronto, Ont., to lay sewer on Howland Avenue 
under the tracks of the C.P.R. in said city.

8224—September 29—Granting leave to the Rural Muni­
cipality of Pipestone, Man., to place its wires across track 
of C.P.R. near Ewart, Man.

S225 September 30—Granting leave to the City of Win­
nipeg, Man., to construct for the purpose of a patrol road, 
suitable crossings where its right-of-way for its transmission 
power lines crosses the C.P.R.

8226— October 1—Authorizing the West Canadian Col­
lieries, Ltd., to construct an overhead crossing across the 
C.P.R. at Bellevue, Alta.

8227— September 29—Authorizing the Arthabaska Water 
& Power Company of Victoriaville, P.Q., to lay water pipe 
under the tract of the G.T.R. Company about 1,000 feet west 
of Nicolet River Bridge, at Victoriaville, P.Q.

8228— October 5—Approving and sanctioning location of 
the Montreal & Southern Counties Railway Company from 
St. Denis Street, St. Lambert, to Chambly Road, Longueuil 
County, Chambly, P.Q.

(Continued on Page 454.)



Parseval over trial field of Aero-show.
metals oxidize. Owing to its own elasticity it also can with­
stand shocks much better. But the mam feature ts that 
it does not conduct electric currents and will be compara­
tively safe in a thunderstorm, while the aluminium balloon 
"Count Zeppelin was ignited by electric spa ks in the thun- 

Echterdingen above referred to, which gave th

New

derstorm at 
motive for this invention. 

The designer is the Berlin architect, Mr. Rettïg, who 
of the German parliament, and won the 

he has also designed 
school benches he has

the chief builderwas
first price of national monument.

racing boats and thousandsmany
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Wooden Skeleton—end view.
herewith. the whole has the shape of aAs can be seen, 
spindle and thus offers less air resistance than the cylinder 
of the Zeppelins. We know that the bending moment is 
greatest in the middle and therefor here the diameter is 
largest. Such a shape will therefor resist bending forces 
muc'h better than the cylinder of the Zeppelin ships. An-

be repaired with 
field

°ther important feature is that wood 
few

can
and simple tools and anywhere in villages or open 

while a complicated aluminium skeleton requires special ap 
Paratus, tools and skilled mechanics which are available 
only in larger towns and this may proVe fatal in the enemy’s

453CANADIAN ENGINEEROctober 22, 1909. T H E

land, in a future war. Still there are other advantages of 
which the lighter weight is the principal one. The specific 
weight of Canadian pine employed here is 0.36 to 0.4, while 

of aluminium is eight times as much. On the other
stick of

aluminium to be discarded for airships
IN GERMANY.

On account of many mishaps with aluminium airships,
in the

that
hand this metal is three times-as strong, anyway a 
the same strength if of wood, is nearly one-third the weight. 
Thus, these airships can be made much smaller and yet have 
the same lifting power. A Zeppelin has reached the smallest 
size, with 11,000 cubic meters, while the wooden balloons may 

The inventor, a Berlin architect, has

a new type of airship frame is making its appearance 
German empire, which in this branch of aeronautics is ad 
mittedly leading. There went stirring news through the 
German daily papers some days ago to the effect that Count 
Zeppelin the first
aluminium for his airships but some 
others wood. The idea came to him at last year’s accident,

in aeronautics intends to use no longerman
be 6,500 cubic meters, 
calculated that the saving in weight on account of direct and

lighter material, among

Wooden Skeleton.
! indirect effect would be about 30 per cent, of the total weight 

Zeppelin balloon frame, which is 10,000 kilograms.
substituted he would obtain 3>300 

and this could be utilized for 
The ma-

vvhen his Z II. exploded. He, himself, and experts, medita­
te what in all the world could have been the cause of the of the 
above catastrophe, and it is now certain that the immense other words if wood was 
mass of metal contained in the rigid skeleton and cars at- kilograms more lifting power,
tracted atmospheric electricity and conducted sparks from more fuel or a largei motor or m ' unsensitive
the metal to the gas. terial if coated with weatherproof varnish is tmsensn^

Models were built of wood and the best type is illustrated against beat, cold and moistness, while aluminium an

8^

ft

1 ShUmb-

< 
o

ui
l.u

a
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become an authority in wood. His model illustrated here­
with has a length of twenty meters and 
meters. It was sent to the international 
Frankfort this summer, where it

8241—October 4—Authorizing the C.P.R. to use and op­
erate four bridges on the Shuswap Section, Pacific Division, 
of its line, between Revelstoke and Kamloops.

8242—October 7—Granting leave to the C.P.R. to 
struct its railway across thirteen highways, on its Sudbury- 
Kleinburg Branch.

a height of 2% 
aero exposition at

XT ... was quite an attraction.
Now, as airships in full size will be built after his system, 
but as said before, they are not as big as the Zeppelin, al­
though their lifting power and engine is about the same. 
4 he meshes of this type are only 3 to 4 square meters in size, 
and the envelope being thus supported by a smaller frame 
can withstand a greater pressure than in the Zeppelins, where 
the meshes are 8 meters long and 3 wide. Consequently if 
through the sunshine or other causes the inner 
rises, the gas will remain in the balloon and tighten the 
cover instead of escaping like in the Zeppelin, where 
the large suspended surface does not permit a great gas 
pressure. Thus, such a balloon is capable of staying in the 
air much longer for there is no danger that the envelope 
Will be torn if the gas expands in the sunshine,

con-

S243 October 7—Approving and sanctioning location of 
the C.N.R. from mileage 72 to mileage 88, up the North 
Thompson River, from Kamloops, B.C.

8244—October 5—Authorizing the C.P.R. to construct, - 
maintain, and operate spur for the Winnipeg Oil Company, 
Saskatoon, Sask.

pressure

8245— October 5—Authorizing the'C.P.R. 
maintain, and operate industrial 
across 26th Street, Saskatoon, Sask.

8246— October 5—Authorizing the C.P.R.

to construct, 
spur in Blocks 4 and 6

to construct,
maintain, and operate spur to the property of the Kamloops 
Mines, Ltd., on Lot 43 Yale Dist., B.C.

8247—October 5—Authorizing the G.T.R. 
proposed iron bridge to replace the

etc.

RAILWAY ORDERS.
(Continued from Page 452.)

8229 October 5—Granting leave to the Montreal & Sou­
thern Counties Railway Company to place its wires for 
veyance of electricity across the lands and 
G.T.R at six different points in its 
Charles, P.Q.

8230—October 5—Authorizing the Ontario Pipe Line 
Co. to lay gas pipes under the tracks of the T.H. & B. Rail­
way, where the same crosses Victoria Avenue South, in the 
City of Hamilton, Ont.

8231 October 6—Approving of location of the G.T.P 
through the City of Fort William, Ont., subject to the 
dition that the said railway shall do as little damage as pos­
sible, and shall make full compensation to all persons inter­
ested for all damage by them sustained by reason of ihe 
location of the said railway along any street in the said City 
of Fort William, Ont.

8232— October 6—Approving and sanctioning location of 
the G.T.P., Prince Rupert easterly, mileage 180.74 
age 235.675, coast Dist. B.C.

8233— October 4—Authorizing the C.P.R.

to construct 
present structure at farm 

crossing, at mile post 11.68 on the 17th Dist. of its line of 
railway west of St. Catharines, Ont.

8248—October 2—Authorizing the C.P.R. to construct, 
maintain and operate branch line, or siding, to and into the 
premises of Benjamin Moore & Company Ltd 
Ont. ’

con-
track of the 

yards at Point St.

Toronto,

8249—October 7—Approving location and detail plans of 
the C.P.R. station at Redvers, Sask.

8250 to 8252—October 5—Authorizing the Corporation of 
the City of Peterborough, Ont., to lay and thereafter main­
tain water main under the track of the G.T.R. at Murray 
Street, McDonell Street, and Ware Street, in said city.

8253—October 5—Authorizing the Corporation 
City of Hamilton to lay and thereafter- maintain 
under the track of the G.T.R.
Ont.

con-

of the 
water pipe 

on Young Street, Hamilton,

to mile- 8254 — October 5—Authorizing the City of Winnipeg, 
Man., to lay and thereafter maintain a sewer under the track 
of the C.P.R. where it intersects the crossing between Tal­
bot and Carter Streets, Winnipeg, Man.

8255 and 8256—October 5—Granting leave to the Mani­
toba Government Telephones, to erect, place, and maintain 
its wires across the track of the C.P.R. 3% miles 
Hartney Station, Manitoba, and 2% miles 
Man.

to use and
operate bridges at mileage 65.1, 84.4, and 106.1 on its Pacific 
Division, Thompson Section, between Kamloops and No 
Bend.

8234 October 5—Approving and sanctioning revised 
location of station grounds of the G.T.P. on its Yorkton 
Branch from Sec.

south-west 
south of Selk'rk,4, Tp. 24, R. 5 to Sec. 6, Tp. 25, R.

west of the 2nd Mer. Dist. of Assiniboia, mileage 11 to 18. 8257—October 12—Granting leave to the CNOR to
35 October 6—Recommending to the Governor-in- erect, place, and maintain its telgraph wires under the wires

mcil for sanction by-law passed at a meeting of the Board of the G.N.W. Telegraph Company near Cap Santé P O
of Directors of the Michigan Central R.R. in the City of 8258-October 8-AuthorizW the C P R t ^ r 
New York nn ??nrl ef , . , 0 uuionzing the L.P.R. to constructq a V* ? v d f S®p‘emb®r’ t9°9- bridge No. 75.1 on the Moose Jaw North-West Branch of its

236 October 5 Authorizing the C.P.R. to open for line of railway
traffic that portion of the Port Moody Diversion of the Cas­
cade Sec. of its line of railway, from mileage 113.76 to 115.68.

8237—October 5—Granting leave to the C.P.R. to con-* 
struct its railway across Main Street Village of Shoal Lake,
Man.

4.

8259— October 5—Grantmg leave to the Rural Municipal­
ity of Miniota, Man., to erect, place, and maintain its wires 
across the track of the C.P.R. at P.C. one mile 
Arrow River Station, Man.

8260— October 5—Authorizing the Municipal Council of 
the Township of Harwich, County Kent, Ont., to construct a 
dram under the track of the Lk. E. & Detroit River Railway 
Company (P.M.R.R.) in the said township.

8261 to 8264—October 5—Granting leave to the Bell Tele­
phone Company to erect, place, and maintain its wires 
across P.C. at the M.C.R.R. and P.M.R.R. Highgate Ont 
Montreal Terminal Railway at P.C.
P.Q., and the G.T.R.

west of

8238— October 5—Temporarily approving tariff of tolls 
which the Bell Telephone Company shall be authorized to 
charge and agreement between the said company and eight 
other companies located in the Province of Ontario.

8239— September 25—Granting leave to the C.N.R. Co. 
to cross with its tracks the track of the G.T.P.
Riley, Alta.

8240— October 4—Authorizing the C.P.R. to use and 
operate bridges on the Central Division, Broadview Section 
of its line of railway.

at or near

at Bout de 1’Isle Park, 
at Irondale, Hamilton, Ont., and at 

Notre Dame Street, St. Henry, Montreal, P.Q. (Westmount). 
(Continued on Page 471.)



THESanitary Review
WATER SUPPLY ANDSEWAGE DISPOSAL,

WATER PURIFICATION
SEWERAGE,

The prime study of the salesman and patent vendor, 
1 is only to know the details of his object of sale, and then 
force all local conditions to meet and fit into that object.

who should not

THE sanitary engineer or THE PATENT j
VENDOR.

The consulting engineer is
only give the best of the maximum in engineering 
thought, but should also act as an auditor and check with 
reference to commercial fads, commercial exaggerations, 
commercial hustle and push which looks for the maximum 
efficiency in sales at the expense of the maximum 
efficiency in engineering results.

a manWherein lies the wisdom of a municipality obtaining 
expert advice from the patent vendor?

Vet such is done every day. 
comes along with a distribution of pamphlets and a 
vocabulary of ready-made science. 
o>ay not be the very best in the market.
Judge.' Shall the municipality judge? The people who 
are not in a position to compare the goods with any 
others in the market, just take for gospel all that the 
Pamphlets have to say, pay the price and save the fees 
otherwise due, to the sanitary engineer for independent 
advice.

The business man

His goods may or 
But, who shall

SEWAGE DISPOSAL.

Removal of Putrescibility.

soon as a consulting engineer has one dollar in­
vested in a patent contrivance, he loses his birthright. 
He is no longer a consulting engineer, and has no right 
t° ask to be consulted. He carries one thing in his waist­
coat pocket only, the thing he has to sell. Who can 
V|ame him if he unduly praises it? This is his business. 
He is a salesman. If he sells a gilded bar of lead as solid 
Sold, he is cute, this is business.

The consulting engineer should have the whole world 
rnarket open to him. His choice should be unlimited and 
unbounded by proprietary interests. This is the advice 
he is paid for. His remuneration for advice is the only 
fec which

As
Chapter VII.—Continued.

Distributing Appliances.
In our last issue dealing with the question of fixed sprays 

as adopted at Columbus, Ohio; Hamilton, Ont.; Birming­
ham, Eng., etc., we quoted authorities from the States, and 
the Royal Sewage Commission, Britain, acknowledging that 

and equal distribution was practically unattainable, and 
further, that much attention was required in keeping the

nozzles clear. .
Scott-Moncrieff in the Chadwick Lectures last year raise,

the question of danger to health by spraying sewage from 
—“I think it is most unfortunate that any 

been given by persons re­
kind of sewage distri-

even

Any other profit is thecan be due to him.
P'ofit of the tradesman or salesman.

___be said of the municipality, who, wishing to
Huld a sewer, asks of the brick maker, his expert opinion, 
us to whether bricks or concrete will make the best
sewer?

nozzles. He says :
of support should have everWhat sort

XÎ^aUntl^e1̂ yin* T pathogenic organisms 

provision is made to provide against the 
in throwing them broadcast into the 

hesitation in saying that spraying 
of an alarming

can

especially when no 
action of high winds 
atmosphere.

What be said of the municipality who are con­
fer the installation of

can
Umt to elect the trading company 
Public works, as contractors and engineers combined?.

Vet, these things are done. Lucky for the trading 
Corupany that they are supreme to pass and certify as 
Perfect their own work. Lucky for the municipality when 
t,1ey obtain the services of a. trading company who con­
demn their own work when they know it to be imperfect, 
<lnd thus play the rôle of perfect humanity.

There are no questions municipal which requiic 
S1 eater variety of treatment, than the questions of 
‘k?e, sewage disposal, water supply and water purifica- 
hon. There is no one defined system of sewage disposal 
er any one defined system of water purification which wi 1 
t all occasions and all local conditions. Every authority 

p standing in Europe and America has made this clear, 
-very consulting engineer recognizes this as the first 

r>utcome of his practical experience.
The main study of the consulting engineer is first to 

, his subject in all its aspects, and then, relative to 
°cal conditions, design and advise as to the best system 
0 meet the particular conditions.

I have no 
will one day be the causeseptic sewage

epidemic outbreak, and that after many 
this system of distribution will be absolutely prohibit® L 
This statement has led the Birmingham authont.es to mak 
a series of observations as to the bacteriological character of 
the air at and near the sewage works. It can be said, how 

the present men working on spray sewage 
abnormally suffered from zymotic disease.

in his recently published experiments, 
of Bacteria in the Air of Drains 

and Sewers;” states, “My tests of drain air, like those of 
Camelly and Haldane, and Laws and Andrews^ on sewer 
air, indicate that mechanical splashing may produce a local 
infection of the air in immediate contact with the spray. 
Such an infection does not, however, extend for any distance 
or persist for more than a minute or so.”

It does not appear that there are good grounds for so

lives have been lost

ever, that up to
beds have not

Prof. Winslow 
“The Sanitary Significance

sewer-

know Prepared for this review by T. Aird Murray, Consulting 
Engineer, Toronto.
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ISpillËîïl
septic tanks the nuisance from smell is very bad indeed, total filter area, the rate is really 4,000,000 gallons '
The Royal Commission on Sewage Disposal, par. 158, state; per day. Such a filter is only operated half the time 

All forms of distribution in percolating filters are liable to reduce the rate to 2,000,000 gallons per acre per day 
give rise to nmsance from smell if a strongly smelling liquor The above rate of 2,000,000 gallons per acre per day 
is to be dealt with. The nozzle form of distribution is natur- works out at about 
ally the most liable to give rise to smell.”

In spacing out nozzles on a filter bed much depends upon 
the form of nozzle proposed to be used and the available head 
pressure.

per acre 
so as to

225 gallons per cubic yard of filtering 
material, allowing a filter bed 6 feet deep. This may appear 
a high rate as compared with the rates of filtration 
mended in the British Royal Commission report for percolat­
ing filters, but it must be understood that the figures apply 
to American practice which deals with a much weaker form 

Indeed, generally speaking, the rates as given , 
by the Royal Commission can be doubled for treating Am­
erican sewage. Rates of

as recom-

The head should never be less than 3 feet, and 
the most effective head is found between 6 and 7 feet. There 
is such a wide difference, however, in the various forms of 
nozzles now in use that in adopting any particular type, the 
correct spacing can only be determined by experiment with 
various heads. It has already been noted that owing to a 
spray forming a circle, there must be always four corners of 
the bed between each spray unwetted. As a circle is .7854 
of the area of a square, about 78 per cent, of the total area 
of a filter only receives sewage. This area can, however, be 
increased to about 90 per cent, by allowing the circumference 
of each wetted area to overlap, this method is adopted in

of sewage .

sewage treatment in proportion to 
filter area depend principally upon the organic strength of 
the sewage, and this again depends upon the amount of 
dilution figured upon the water supply per head per day. 
American rates of water supply are about double British 
rates.

In order to obtain an actual rate of continuous spray at
2,000,000 gallons per acre per day, providing about 225 gal­
lons per cubic yard to a filter 6 ft. deep, the nozzles willpractice.

;-yy;+ A * t X flathead br*s* 
machine screw

\Adj ,f[\ I\
>

V
I

v <•o_ 9 Vf.
4= T.4JljL

Lock nut -r- *5>% Brass tube

.f-IX Pipe thread :
Smooth bore ■ -,:r1* Pipe thread Sprinkling Nozzle Adopted later at Columbus, Ohio.-t—

I
Sprinkling Nozzle, First Used at Columbus Ohio. number about 390 per acre, spaced 11 feet apart. Each nozzle 

will wet a diameter of about 10% feet at a variable head of 
from 4 feet to 2 feet, and provide a 4 gallons per minute dis­
charge.

The difficulty of evenly wetting the whole area enclosed by 
. the circumference of the spray, has been met to some extent 

by using a varying head. It is obvious that with a high 
head the portion of the filter bed immediately around the 
nozzle is overthrown. The action of a variable head, which sPrays shouM be> generally speaking, of larger diameters 
means a gradual reduction of pressure draws in the circum- * M *re n'ecessary for the actual quantities of sewage. This 
ference until the last of the dose simply wets the area around mU.St be obvlous when the Questions of friction and sedimen- 
tbe nozzle. The objection, however, to a variable head is, tatl°u are taken into consideration. The distributing pipes 
the lack of uniformity in quantity distribution. should be laid straight with screw cleansing caps at terminals

Uniform distribution by means of fixed sprays is greatly S° a.S t0 alloW of cleanin8-- 
affected by winds. It is no uncommon occurrence to find the n°zz es are generally 3-inch diameter, providing for dis-

charges of from ioto 14 gallons per minute. In climates where 
frost is encountered it is necessary to lay the distributing 
mains on the base of the filter so as to maintain the tempera­
ture of the sewage. The method adopted at Birmingham of 
laying the mains on the surface of the filter would result in

a ^failure in North American climates.
2,000,000

gallons per 24 hours; being equal to a rate of 10.9 gallons 
per minute, but only about one-third of the area would be Amenca than in Great Britain. In Great Britain travelling 
dosed, which would really give a rate of 6,000,000 gallons distributors and revolving sprinklers have come into general

The advantages and disadvantages of the fixed

The pipes used for distributing the sewage to fixed

The upright branches to the

sprayed sewage at the edge of beds blown clear away from the 
filters in exposed positions.

Approximately the diameter of circle wetted by a nozzle 
may be taken at z'-o" for every 1 foot head.
Columbus sprinkler, 131 nozzles per acre of filter, at 
foot head, would provide a rate of filtration of

With the

The fixed spray has been received with greater favor in

use.per acre, the nozzles being spaced 19 feet apart. In order 
to increase the wetted area and obtain more uniform distribu- may be summed up as follows : 
tion, the head is varied from 7% feet to 4.3 feet, providing 
respective’y 13.5 gallons and 10.9 gallons per minute dis­
charges.

spray

Advantages.
(a) No moving parts, therefore, not liable to freeze in 

cold climates.

r 1

T
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when drilled from the inside. If mortar was left on t e 
brick in laying, it was impossible to clean it off with any 
reasonable amount of water and acid and it could not be 
scraped off without defacing the wall.

The cutting of the cement bricks was 
of the most valuable features. It is possible to do almost 
anything with them. Cuts have been made half an 
thick for the full length and width of the brick; ^-mch cu 
from the full bed of a brick (except %-inch from the face 
to lay over and hide the edge of a casting. These are things 
which it is impossible to do with the ordinary clay brick.

(b) Comparatively a small first cost, the apparatus being 
simple and easily obtained.

(c) If properly installed easily kept open and clean.
(d) The main part of the distributing system protected 

from frost by the filtering material.
Disadvantages.

(a) Uniform distribution practically, up to the present,
impossible.

(b) A maximum of 92 per cent, of the filter bed only in 
operation, usually 75 per cent, in operation.

(c) Constant attention required to keep nozzles clear.
(d) Possible nuisance from smell in the neighborhood, or 

Possible distribution of pathogenic bacteria from the spray­
ing operation.

Revolving sprinklers and travelling distributors will be 
dealt with in the following chapter.

(To be Continued.)

found to be one

inch

NOVEMBER MEETING A. S. M. E.NEW YORK

At the New York November meeting of rhc Am”‘Ca 
of Mechanical Engineers, to be held on the 9th, 

the Engineering Societies Building, 29 West 3Qt -,
8,5 o’dock, there will be two papers presented One by 

Gaetano Lanza and Lawrence S. Smith of Lh
Massachusetts Institute of Technology on

» and the other by Professor Walter Rauten 
“Stresses in Curved Ma-

Society

ProfessorPROGRESS reports on aberthaw tests of 
action of sea water on concrete. crete Beams, 

strauch of Columbia University, onLate in 1908 it was generally reported that tests had 
been undertaken by the Aberthaw Construction Company, 
Boston, Mass., in co-operation with the Navy Department at 
the Navy Yard, Charlestown, Mass., to determine by ex­
posure over a long period what effect sea water might have

made of various grades

chine Members.”
“Reinforced Concrete Beams” is the same 

meeting of the Society on Oc­
tober 20th It compares the results of tests upon full-sized 

made at the Massachusetts Institute of Technology, 
with three different theories of

The paper on 
as that given at the Boston

beams
and the University of Illinois 
beams of this type.

uP0n concrete. The specimens were
cement in widely differing proportions, and 

Placed that the lower portion of the surface of each would 
be continuously exposed to water, while the upper portion 
was always exposed to air, and the middle portion alternately 
exPosed to each. At the end of six months of actual ex-

critical ex-

were so
The paper on “Stresses in Curved Machine Members, ' 

outlines the method of pt.==d-re lor the d«s«« 
sections of hooks, punch and shear frames and other cur 
machine parts. Experimental results are submitted in sup­
port of the theory presented.

of the evening arc of a character to draw out 
the elements entering into

Posure, which 
amination

was recently terminated, a very 
made. Although the specimens had been 

exPosed to freezing temperature during several months of 
the winter, and to the variable conditions of midsummer, this 
lamination failed to disclose any 
lace of any of the specimens. It is independently stated by 
the cement chemist, Mr. H. L. Sherman, of Boston, that all 
cements are behaving in a perfectly normal manner and the 

be perfectly satisfactory. It is his

was The papers 
discussion upon 
structures and 
tion of data -on 
of great importance

L the stresses in 
machines and should result in the présenta 
the general subject of stresses which will be 

to the designing engineer.
visible change in the sur-

ALBERTA MUNICIPALITIES.

cipaltoes1,* St *.
^=Si 5rSM.-Fr5and electric light systems, and 

should be operated as 
the people without regard 

the use

UNION OFtests to date
opinion that a considerable time must elapse before any re­
sults will be obtained which will tend to throw any addit onal 
light

appear to

the effecton the effect of the water on concrete, or on 
various compositions of cement.

gary,
utilties as waterworks, sewer

The three formerBOND OF CLAY AND CEMENT BRICK.
street railways.
absolute necessities and given to .
to cost or profit. No municipality should give up

P If a corporation can install and operate a 
the municipalities, with good 

thing, and, in addition, 
He cited the experience of

of cement for clay brick inIn connection with the use 
the construction of their new mill, the Plymouth Cordage 
Company, of North Plymouth, Mass., made many interesting 
c°mparisons between brick made of the two materials. Bond 
Was recognized
struction, and in this respect cement bricks appear to great 
Avantage. Clay bricks with one 
b°nd than clay brick with both sides perfectly plain. It 
bright be argued that cement brick with plain bed and build 
w°uld furnish an inferior bond with the mortar. The fact 
Is, however, that the cement brick is perfectly in bond wit 
the mortar, to such a degree that the resulting wall is prac­
tically monolithic. Owing to the bond, attempts by the Ply- 
m°uth Cordage Company to make cleanly cut openings m 
°M work were a failure, unless great care was taken to first 
cut out the joints. If this was not done, the wall was de- 
faced. Holes drilled through the wall would split out on the 
other side a space oftentimes over a foot square, especially

of its streets.
street railway at a big profit 
managership, could do the some 
keep full control of their streets.
Calgary which, in the few weeks since the system was pu 
im had made profits of over three thousand dollars above

possible charges.
The following new officers were ,

W O Griesbach, Edmonton; president, H. H. Gaetz, *e 
Deer- first vice-president, R. R. Jamieson, Calgary; second 
vice-president, W. Gariepy, Edmonton; secretary-treasurer,
John T. Hall, Medicine Hat; executive committee T_ Dick- 

Macleod ; H. L. Higgins, Wetaskiwin ; W. Lawne, 
Hatch, Lethbridge; Mayor Lee, Edmonton;

The convention will be

essential feature in any method of con-as an

pallet side show a better

elected : Hon president,

son,
Cardston; G. 
and Mayor Young, High River, 
held next year in Calgary.
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THE TRACTION OF FREIGHT TRAINS AT 
FERENT SPEEDS.*

DIF- 32 100 — 3 360 g
Tons of train weight behind tender =

249.6By Clinton S. Bissell, M. Am. Soc. C.E.

1 he problem of railroad traction is to determine what a 
given tractive power can accomplish in overcoming a number 
of resistances, the principal of which is grade. The “ruling 
grade” is usually the maximum grade on a tangent, and the 
increase in resistance which would be introduced by 
on the ruling grade is, in the present day, done away with 
cy equating or “slackening grade” throughout the length of 
the curve, with the purpose of producing a perfectly uniform 
resistance over tangents and curves alike, 
curves not thus equated, the additional resistance due to the 
curves must be applied as an increase to the ruling gradient 
throughout the length of each curve, and, if the proportion 
of curved line be considerable, the judgment of the engineer 
must decide upon what the ultimate “resisting gradient” will

+ 20 g
11.2 + W

In order to adapt Equation 2 to speeds greater than 10 
miles per hour, two changes must be made. As the speed in- 
creases, the drawbar pull, P, decreases ; and, to a much less

acurves
extent, the car resistance, increases. The variation

b + W
in the drawbar pull is unquestionably in the form of 
and elaborate modern tests

a curve,
have shown that the rate of 

change is comparatively low at high speeds, becoming 
more and more rapid as the speed decreases, until near the 
limiting maximum value of the tractive power. At this point 
the curve usually exhibits a quick decline, producing 
trary flexure ; and, for modern heavy locomotives, this takes 
place at a speed of between 10 and 6 miles _ 
variation cannot be expressed algebraically without 
complication, but fortunately the major part of the 
above 10 miles per hour, may be expressed very simply as 
an algebraic equation. From the records of the Pennsylvania 
Railroad Company the writer obtained the following data per­
taining to a heavy freight locomotive of the type used in this 
study :

ir-X-In the case of

con-

be. per hour. Such a 
great 

curve.
Curves are commonly equated at rates varying between 

0.02 per cent, and o. 10 per cent, of gradient per degree of 
curve, and 0.05 per cent, is a rate largely used for freight 
tracks where the speed is slow. It is well-known, however, 
that curve resistance does not vary uniformly with the de­
gree of curve. Among authorities on the subject, the writer 
finds .a general consensus of opinion to the effect that 0.05 
for light curves and 0.02 or 0.03 per cent, for very sharp 
curves is about right, with intermediate values, approxi­
mately proportional. Using this as a standard, it is appar­
ent that the amount by which the rate of the ruling grade 
should be reduced on curves is given by the following equa­
tion, in which C is the percentage of reduction and D is the 
degree of curve :

Speed, S, 
in miles per hour.

Drawbar pull, P, 
in thousands of pounds. 

32.10
22.37 
10.35

Observing that a suitable form of equation for 
through these points is :

10
16
30

a curve

D h-kS
C = P =(1)

D + 18
This reduction is for curves on ruling grades where the 

train is not required to stop. Using Equation 1, a 1 per cent, 
grade becomes 0.9 per cent, when equated for a 2° 

and 0.47 per cent, when equated for a 20° curve, 
follows, the term, g, means either the “resisting gradient” 
or the “ruling grade compensated for curvature,” at about 
this rate.

n + S
in which h, k, and n are constants, and S is the speed ; and 
deducing the constants, the expression for the drawbar pull 
becomes :curve, 

In what 863.5 — 14. i S
P =

12.5 + S
in which P is in thousands of pounds, and decreases as the 
speed increases, in proper proportion, as shown on Fig. 1.

The second step is to find an expression for the increase 
of train resistance, in pounds per ton, in proportion to the 
increase of speed

In a paper! recently presented to the Society, the writer 
developed the following equation, expressing the form of 
variation in the case of the weights of heavy freight trains 
moving at the slow speed of from 10 to 7 miles per hour :

P — 20 g m
For this purpose the writer refers to the

paper § “Virtual Grades for Freight Trains,” by A. C. Den­
nis, M. Am. Soc. C.E. Fig. 1 of that paper exhibits several 

of train resistance, and, commenting upon them, Mr.
Tons of train weight behind tender = ■---- (2)

a curves 
Dennis says :+20 g

b + W
in which P = the drawbar pull, in pounds, m = the weight of 
the locomotive and tender, in tons, a and b are constants, 
W is the average weight per car of the train, in tons, and g is 
the rate of the ruling grade, in percentage, the ton being of 
2,000 lbs. For a locomotive, weighing, with its tender, 168 
tons, exerting a drawbar pull of 32,100 lbs., and hauling a 
train of modern high-efficiency cars, which is representative 
of ordinary conditions, this equation becomes :—

“The train resistance, in pounds per ton, compensated 
for change in velocity head, grade and curvature, 
plotted for very many points and speeds for each train, and 
the mean of these points taken, as nearly as possible, for 
each train. Fig. 1 shows what is believed to be the correct 
resistance under the conditions given, and differs radically 
from the results obtained by Wellington and other authorities 
experimenting with light trains, cars and rails.”

For this investigation the writer selected the curve mark­
ed “52 Loaded Box Cars. Tare 37 per cent, of Gross Weight.

was.

♦American Society of Civil Engineers, Vol XXXV., No. 
7, page 847.

+“The Maximum Weights of Slow Freight Trains,” by 
C. S. Bissell, Transactions, Am. Soc. C.E., Vol. LXIV, p. 
303.

**For example, “Locomotive Tests and Exhibits, Pen­
nsylvania Railroad System, Louisiana Purchase Exposition,” 
1904.

transactions, Am. Soc. C.E., Vol. L, p. 1.

x
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S2, increasing' fromin resistance as 0.0005

c _ For g = 10 the value is 0.05, and therefore the m- 
' ■ resistance above 10 miles per hour will be 0.0005 

substituted in Equation 3a for the

5000 80 rate of increase2511510
Speed, in Miles per Hour

The value of Y for a speed of io miles per hour, accord 
inS to this equation, is 4.396 lbs., and the increase in résist­
ée at this speed must be zero, hence the constant,. + 1.625, 
becomes — 2.77, and the expression for increase in resist- 
ance due to speeds exceeding 10 miles per hour is:

-----  2.77-

crease
ga__0.05), which may be

388 The results are, if desired.— 2.77expression
nractically identical! the difference at 50 miles per hour being 

P 1 nr, lb per ton. The writer prefers the expression
"ni,Tol y ,he fi,„ „..«r <* S, b=c,„„ of if 
3d», and if flexibility in adaptation ,« data obtamri 
by experimental tests. The curve on Fig. i marked 
Resistance” shows the form of variation for an average

388 con-
increase in car resistance =

150 — S
denoting the constants by the letters, r, t, and c, and substi­
tuting the two expressions in Equation 2, the general iqu. 
ta°n is formed :

1 000 (h — k S) weight of 75 tons.
The results of Equation 3a for car

0.3 per cent, grade, are
weights of 20, 40, 60, 

exhibited in Fig. 2 ; 
cent, grade in Fig. 3.

— 20 g m
n + S and 75 tons, on a 

and for similar car weights on a 1 per-.(3)I'rain weight, in tons, behind tender -
r

«This statement is to be found appended to tables de­
signed by George T. Keith, M. Am. Soc. C.E.

c + 20 g-----------+ ------------

b + W t —S
in which S is the speed, in miles per hour, W is the unit of

if

behind the tender, expressed as the average

scale, the following was obtained : constants for the locomotive and cars used in the given
mUesper hour. >»” there reeuif the egnn.ion :

4.50

4-73

1,000 (863.5—i4-i S)
----- 3 360 g15 Train weight, in tons,

12.5 + S
• • (3a)5.00

is about 0.1 greater than as
behind tender —

in which the resistance, 
shown by the
this slight modification will not vitiate the accuracy 
following expression for resistance, which 
'be same manner as that for drawbar pull. The curve,

388

)
388249.6 ♦(4-73,

In the light of Mr. Dennis’ comments,
of the

+ 20 g2.77curve
150 — S

It will be noted here that the train weight varies with a 
of the speed, which is in accordance

11.2 + W
deduced inwas

multiple of the square 
with past experience.

matter of suggestion, the writer wishes to call a -
increase in tram resist 

passing through 
circle

+ 1.625,Y =
tention again to the expression for 

sneed Regarding the SP and S = 35, Y = 5-0, as a
and applying

150 — S
Passes through the three points tabulated above, 
modification not been made, the numerator of the fraction 
Would have been smaller and the denominator, i5° ' 
would have become about 47 — S. For speeds near 47 the 
variation would then have become much too great, since the 
curve has a rapid flexure on approaching its asymptote, 
S = 47- Under the circumstances, this slight change seems 
Preferable to the complication necessary for a more exact

Had the curve
ance due to
the points, S = 15, Y - 4-5, _

direction of abscissas at b ,
“the square of any distance divided bytangent to the 

the principle that
twice the radius will equal the distance 
very nearly”* the radius is found to be 1,000

from tangent to curve 
. This gives the

3500

treatment of the case.
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The great effect which the car weight has is apparent from 
these curves. equation, the great object has been to deduce expressions 

which would represent the variation accurately to a point well 
beyond the extreme limit of speed. Recognizing that the 
problem is not one of absolute precision, the writer has in 
all cases used curves involving only the first 
dependent variable in preference
The constants for each of the three curves, that is, the draw­
bar pull, the car resistance, and the increase in car resist- 

must be determined by actual tests, and, therefore, 
upon the excellence of the tests depends the accuracy of the 
results. From good tests the constants can be easily de­
duced for each curve by a simple algebraic process. When 
this has been done, the car resistance constants may be re­
tained, and only those in the expression for drawbar pull will
need to be changed in order to suit the type of locomotive 
used.

The writer had completed the form of Equation 3a before 
he realized that the expression for car resistance was 
over which there has been much discussion and disagreement 
m years past. Those interested will find in “Economics of 
Railroad Construction,” by Walter Loring Webb, M. Am. Soc. 
C.E., a carefully drawn comparison of formulae for “train re­
sistance” identified with the names of Baldwin’s Locomotive 
Works, Wellington, Barnes, Aspinwall, and Searles. All these 
formulae are of the form :—

Resistance, in pounds per ton = constant + multiple of

a form

power of the in­
to more complicated forms.

ance

velocity.
Professor Webb calls attention to 

Searles formula and Wellington’s (which 
Searles ) contain a factor varying with the train weight, and 
he emphasizes the necessity of this element in any expression 
which aims to comprehend the entire range of variation. It 
is noticeable that the constant in the above form was evi­
dently chosen to represent an average value fo.r the expres-

the fact that only 
was based on

. The S™1 disparity between the -results of formulae 
which have heretofore been deduced to express the resistance

sion, , in Equation 3, and that, in the two formulae just
WEIGHTS OF FREIGHT TRAINS 

FOR
VARIOUS SPEEDS AND CAR WEIGHTS 

ON A 
1 * GRADE 

BY EQUATION 3S

b + W
mentioned, a part of the resistance is made to vary with the 
total weight of the train, thus rendering them 
ate for extremes of velocity.

more accur-
\

TLA___

i
It will be observed here that the factor, W, the average

weight per car, is representative and comprehensive of all 
such terms as “weight the train,” multiples of “length of 
train,

a NX‘number of cars.” or similar factors.
The remarks* of the late A. M. Wellington, M. Am. Soc. 

C.E., whose formulae are mentioned above, indicate a doubt 
as to his own determination of the proper total value of the 
various resistances. As a heading for some tabulated values 
he writes :

V'\■a
ë

i X
Nx600

X,
“Table 166. Train Resistance on a Level as Affected by 

Velocity Giving what may be considered as the ordinary 
working maximum, as computed from the general formula 
of Wm. H. Searles, coinciding closely with the apparent in­
dications of the most recentt tests, but possibly as much as 
one-third too high for the resistances at high speeds under 
favorable conditions * *

10 20 BO 88 40
Speed, in Miles per Hour

of a train at diffrent speeds seems to have arisen from either 
a failure to recognize the effect of the relation of the train 
weight to the number of cars, or else from an attempt to de­
duce an average value to represent it, which is obviously 
possible. The absolutely correct formula would require an 
expression for the speed and also one for the weight and re­
sistance cf each particular

The principal resistances here referred to are evidently 
those of the atmosphere. To the writer’s mind, the carefully 
executed tests made by Mr. Dennis have demonstrated that 
normal atmospheric resistances are not nearly as great 
as they were formerly believed to be ; and, in using these tests 
for the developmnt of Equation 3a, the writer believes that 
the atmospheric resistances are represented by the slight up­
ward trend of the curve used to show this variation.

** <

im-

car, which is impracticable. The 
nearest approach to this form would be an equation contain- 
mg the speed factor, the number of cars, and the weight of 
the train, and this is the form of Equation 3, except that the 
two latter factors have been merged into 
weight per car” of the train, which is 
pression for the purpose to be served.

Professor Searles says : ‘A formula which shall express 
the resistance of a train to uniform motion must include at 
least the velocity and the weight of the train and engine.”

In the development of Equation 3a, the writer has re­
garded the engine as merely the extraneous agent which

one, “the average 
a most convenient ex-

Equation 3 is adapted for use in all cases of hauls made 
by locomotives of either

sup­
plies the drawbar pull. Since the drawbar pull contains no 
element of the internal steam, electric, or other motive 

power ; and also in cases of multiple-unit trains since each 
unit may be considered as a separate train, 
method of developing the three curves will be the 
exemplified above, except that the form of

or other resistances of the engine, 
the form of development has made it unnecessary that the en­
gine weight should appear in the equation.

It has been difficult to obtain data with which
The general 

j same as
to compare

the results given by Equation 3a, but such comparisons as 
could be made have been satisfactory. In formulating the

one or more of
them might need to be changed to suit special forms of 
It does not appear probable, however, that such 
will be necessary, for many years, at least, except perhaps 
in the curve for the increase in car resistance due to increase 
in speed. It is with great interest that the writer 
this development, in the hope that the discussion

cars.
a change

*“The Economic Theory of Railway Location,” by A. M. 
Wellington, M. Am. Soc. C.E.

+Not later than 1887. (The writer.)
**Field Engineering,” by William H. Searles M Am 

Soc. C.E. ' *

presents 
may bring

out whatever fallacies or errors exist, in order that they may 
be rectified, if possible.
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ingredient whichprovide the material of the road with an
slightly damp condition by absorption of mois- 

Even in the dryest and hottest 
become absolutely dry, and any 

from it must,

DUST PREVENTION BY CALCIUM CHLORIDE.
keeps it in a

from the atmosphere.ture
weather the road cannot 
dust or small particles which are picked up 
owing to the heavy, syrupy solution of calcium chloride in­
corporated with them, be disinclined to break up into sma , 
fine particles, which would be carried or held in suspension 
for any appreciable time in the atmosphere. Consequently, 
any dust which may be raised from a road treated with 
calcium chloride is of a denser and less finely divided 

falls to the ground more rapidly, t-al- 
body without any prounounced toxic or 

By its solution in water the tempera- 
considerably reduced for the time being, 

in water freezes at a con- 
the amount of

From W. A. Mackmnon, Canadian Trade Commissioner 
have received the report of theat Birmingham, Eng., 

official test made by the Roads Improvement Association of 
Great Britain. The judges were A. Dryland, A.M. Inst. 
G.E. ; H. P. Maybury, county surveyor, Kent; Geo. W. 
Manning and W. J. Atkinson Butterfield, M.A. Assoc. Inst. 
C. E.

we

Introduction.—This official test of calcium chloride was 
carried out by the Roads Improvement Association (Incor­
porated) at the request of the manufacturers, Messrs. 
Brunner, Mond & Co., Limited, of Northwich, in pursuance 
°f the association’s policy of ascertaining and publishing 
trustworthy data as to the cost and effect of various ma­
terials for fixing the surface dust.

description, and so 
cium chloride is a
corrosive properties, 
ture of the water is

solution of calcium chloride
lower temperature, depending

and a 
siderably
salt in the solution, than pure water.

Place of Test.-The test was conducted upon a stretch 
of road, constructed of granite macadam with water bin - 
mg, o»; mile in length, from Ashford Station towards Stan- 
well village, in Middlesex, known as the Stan

on

Nature and Properties of Calcium Chloride. Calcium
bye-product in 

wash-
chloride is produced in large quantities as a 
the ammonia-soda process of manufacturing common 
mg soda and in certain other chemical processes, 
he obtained in a number of forms, varying in composition 
only according" to the amount of water contained therein. 
I'or instance, the common crystals of calcium chloride con 
tain about 50 per cent, of water and 50 per cent, of true 
calcium chloride. Another fairly defined modification con­
tains about 76 per cent, of calcium chloride and 24 per cent 
°f water. By strong heating it may be obtained free from

it has the

It may

Ashford. calcium chlorideMaterial Used.—The material used was 
in granular form. The entrants supply this materia in 

holding approximately 9 cwts., at 50s. per ton, free 
10 their works, Northwich. They also quote thebarrels,

on rails . at 
following prices : delivered North London Station.

delivered F.O.Q., Glasgow, 
delivered Manchester Station.

62s. 6d. net, per ton,
5 . 2d. net, per ton,

Methods ”T Treatment.—The entrants 1-0^^ that two 
application of the material to the road should

water. In all these, and in intermediate states,
Property in a marked degree of absorbing moisture from 
the surrounding atmosphere, and if left exposed to damp 
Mr it eventually becomes a thick, syrupy liquid through t e 
absorption of moisture. If it is then exposed to a di> atmos

of this moisture and
methods of 
be tested :—Phere it will gradually part with some 

re-absorb moisture when again exposed to a 
Phere. It is on this property of absorbing large quantities 
°f moisture that the utility of calcium chloride for laying 
dust on roads depends. The salt as supplied by the entrants

in a granulated

dissolving the granular calcium chloride m 
and" spraying it in solution upon the road from an 

watering cart (referred to in the report as the

calcium chloride dry 
in the report as the

moist atmos-
(1) By

water
ordinary 
“wet” method; and

distributing the granular 
surface of the road (referred to

for the “dry” method of treatment 
form, and contained about 70 per cent, of true calcium 
chloride and 30 per cent, of water. The effect of spreading 
this salt on the road is that it rapidly absorbs moisture from

become soft, moist

was (2) By
over the 
“dry” method). 

The
allotted for the test is divided 

it. Themile stretch of road
London-Staines Road running across

Ashford Station and the crossing of 
of 7,166 super yards,

other section, with 
with the

lhe atmosphere ; the granules soofi 
globules, which ultimately liquify by further absorption of 
moisture, and are then absorbed in the pores or interstices 
°f the road-surfacing" material. The syprupy nature of t ,e 
hquid which results from calcium chloride by the absorption 
of water hinders its removal from the road material by 
washing due to rainfall, though ultimately prolonged wet 
weather must result in the extraction of nearly the whole of 
the salt from the material. The trials demonstrated, how­
ever, that even in very favorable conditions for the remova 
°f the salt from the road material by rain an apprécia e 
amount was retained for several weeks. When absorbe m 
the pores and interstices of the road the calcium cion 

moisture according to the degree o 
phere at the time. Thus, on a dry, 

hot day it will tend to become dryer, but will never in t e 
conditions in this country pass beyond a certain stage, m 
which it is still a syrupy substance, having more or es 
binding action, due to its viscosity on the road materia 
which it has been absorbed. On the other hand, when n

is commonly the
case at nightfall in this country even on dry days, the cal­

cium chloride absorbed in the road will take up m01 
from the atmosphere, and thereby render the roa 
moister than before. Thus in summer weather t e e e 
the treatment of a road surface with calcium ri mite

by the main 
section between
London-Staines Road, an area 
„ . , vw the “wet” method, and the

°f 4srin"Toadat;aÎrStanwennvmaege by the

was

an area 
London and 
“dry” method. is to give

D- - between
the road two initia May 24m and 26th, were
each. Monday and Wed^ tQ be applied. The
originally arrang^lyf appHed on Monday, May 24th. in fine 

, 0f the material laid on, amount of labor 
will be found in Schedule No. 1 appended. 

Monday, May 24th, approximately an inch 
the Tuesday and

treatments were 
weather. Details

takes up or gives 
humidity of the ;

employed, etc.
On the night of

rom fell and, as rain continued on 
Wednesday ’(the rainfall for the three days amounting to 1.3 

judges acquiesced in the request of the entran s 
should be postponed, owing to the mermen 

12th and 14th were thereupon fixed for th 
section that had been 

effect of the

inches), the 
that the test 
weather. June
treatments to be applied. As the
m,,«d b, the “dry" method s.t showed>ome ^ ^
treatment on June lath. thedate « sec.

r:rr,x ’zz
humidity of the atmosphere is increased, as

E

O
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of the “wet” treatment having- disappeared 
cally washed out on May 25th, it was decided to 
that section (London Road to Ashford Station) by the “dry” 

-«/"«h" tria, should J /

wet method. Schedule No. 2 appended gives particulars
of the material laid down labor eio ; . yaxuLmars
. , T uuwn, laoor, etc., m connection with the
treatments on June-12th. This section 
on June 14th.

Analysis.—In order

being practi- 
re-treat

Date of Treatment—Monday, May 24th,
State of Weather—Very hot, 

i to0 Fahr. in
Name Length, and Area of Road-Town Lane, Stanwell- 

from London and Staines Road 
Length of Road ...................

1909.
sunny and dry. Temp, about

sun.

towards Stanwell. 
880 yards

Average width of road ............. r Vards
Area treated .................................... 4,400 yards

as to the Nature of Treatment—Material applied by “dry” 
by the road material Preparation of Road and Labor—

was further treated

to obtain information 
amount of calcium chloride retained 
after the lapse of

method.
a definite period, samples of 

material were taken from three different 
the treated roads

the road Rate. Amount.portions of each of 
, to a depth of 1 % to 2 inches from the

surface, and the chlorine present therein was estimated. In 
order to exclude the small quantities of chlorine that might 
have been present in the road material before application 
of the calcium chloride, similar samples were taken from 
portions of untreated road of similar construction in the 
immediate neighborhood, and the chlorine 
untreated road material was determined. The amount found 
m the untreated material was deducted from that found in 
the material from the treated portions 
difference consequently represented the 
added to the road material through the 
cium chloride. The

Only manure,
moved, one man, M-day.........

Net amount of granulated cal­
cium chloride used : 
o qr., 16 lbs. = 2,256 lbs___

Labor—Loading material into bar- 
rows and spreading :
2 hours each ....

paper, etc., re-
M-day $0 60

66/3 per ton 
(5o/-ma- 
terial 
and 16/3 

carriage) 
6d. per 
hour 

!/- Per 
hour

20 cwt.,

16 20

present in this 5 men,

1 22of the road, and the Carting : horse, 1 cart and 
man, 3 hours each...............amount of chlorine

73application of cal- 
amount of chlorine thus found in the 

material from the treated portions of the 
that in the untreated portions is 
the equivalent amount of 
used for the treatment of the 
material were all taken

Entrant’s foreman instructing 
and assisting in all above 
work : 3 hours ..........................

7% d.
per hour.

45road in excess of 
stated below in terms of

70 per cent, calcium chloride as 
- road. The samples of road 

on 13th July; i.e., approximately 
seven weeks and four weeks after the two portions of the 
road had been treated. It was thus found that the calcium 
chloride remaining in the road material at the end of 
weeks after the treatment

Total cost $19 20
= 42c. er sq. yard.

General—The material was distributed on the surface of the 
road partly by shovels from a cart and partly by hand 
from pails.

2,256 pounds of material was spread over 4,400 square 
yards, or .51 of a pound of material to one square yard 
of road surface.

seven 
to 0.21on 24th May amounted 

pound per square yard of road surface, 
in the road material and that remaining 

one month after the treatments on 12th 
and 14th June amounted to 0.4 pound per square yard of 
road surface. A portion of the latter 
ascribed to the previous 
be taken

SCHEDULE No. 2.
Official record of time occupied, material used, labor

employed, etc., in connection with the treatment of granular 
calcium chloride applied to the road on Saturday, June 12th 
1909, by the “dry” method :—

amount may be 
wet treatment. These figures 

as only approximately exact, owing to the diffi­
culty of obtaining a small sample of the road material repre­
senting an accurately measured area of its-surface, and to 
the fact that the calcium chloride probably 
greater depth than two inches below the surface, 
however, be accepted that the 
retained by the road material is 
stated, and is probably

must

Date of Treatment—Saturday, June 12th, 1909.
State of Weather—Cold, showery. Temp. 58° fahr. 
Name, Length, and Area of Road—Stanwell Road,

Ashford Station to London and Staines Road.
Length of Road .........
Average width of road 
Area of road ...............

penetrates to a
It may, 

amount of calcium chloride Ashford "

not less than the amount 
, . , , . , It is likely, however, that

calcium chloride, which may have penetrated to a greater 
depth than two inches, would be practically useless so far 
as the suppression of dust is
stated represent at the end of seven weeks about 40 per 
cent., and at the end of one month 57 per cent, of the 
amount of calcium chloride applied 
the original dressing by the 
become exhausted.

1,000 yards 
7/4 yards 

7,166 yards
Nature of Treatment—Material applied by “dry” method.

Amount.

more.

concerned. The amounts
Rate.

Preparation of Road and Labor— 
Only manure, paper, etc., re­
moved,

Amount of Material
amount of granulated cal­
cium chloride used:
i qr., 9 lbs. = 2,501 lbs..........

Labor—Loading material into bar- 
rows and spreading : 6 men,
2% hours each ................... ..

Entrant’s foreman instructing- 
and assisting in all above 
work: 2% hours ................. ..

to the road, assuming 
wet method had by that time man, M-day M-day 

66/3 ton 
(50/- ma­
terial and 
16/3 carr.)

$0 61
Used—Net

Judges Comments.- We are of opinion that the results 
of the tests of calcium chloride applied in granular form by 

e dry method have shown that it is a very effective dust 
layer, and, provided no ill effects are experienced in winter 
as a consequence of the treatment, we are of opinion it is 
a cheaper and preferable process to that of street watering 
which as now carried out, is undoubtedly very injurious to 
macadamized roads.

22 cwt., 18 08

6d. per 
hour i 83

7%d. per 
hour

38
SCHEDULE No. 1.

Official record of time occupied, 
employed, etc., in connection with the 
calcium chloride applied to the road 
“dry” method :—

material used, labor 
treatment of granular 
on May 24th by the

Total cost $21 10
= 29c. per sq. yard.

General.-—The material was unloaded into hand barrows
and spread by hand from pails.



throughout the country, where they are giving excellent satis­
faction. Many operators, however, have hesitated in adopt­
ing the system for use on single cars or two-car trains, with 
equipments of moderate size, because of the apparent compli­
cations due to the automatic features, and on this account a, 

simpler form of unit switch control has recently been 

developed for use in such cases.

2)5oi pounds of material was spread over 7,166 super 
yards of road surface, or .35 of a pound of mateiial 

per square yard of road surface.

muchRecent developments in railway motor

CONTROL.*
simplified form of unit switch control, the various

madeIn the
connections between the motors and the resistances are 
by means of seven or more (according to the size and num­
ber of the motors) pneumatically operated switches assembled 
together in a “switch group,” and one pneumatically operated 
“reverser ” Each switch is connected to the piston of a pneu­
matic cylinder, and normally held open by means of a power­
ful spring. The opening or closing of the switch is regu­
lated by means of a magnet valve, connected to the cylinder 

admits compressed air when the circuit of the magnet 
is closed, and releases it when the circuit is broken. The re- 

is moved to one or the other of its two positions by ad- 
the -other of two cylinders similar to

By Clarence Renshaw, Westinghouse Electric & Manufactur­
ing Company.

The control of railway motors, as practised to-day, de­
pends upon some half a dozen or more fundamental prin­
ciples, such as the magnetic blow-out, the series-parallel 
connection, the power-operated switch with indirect control,
and reasonably beso on, and during the period which may 
included in the scope of this paper, there have been no new 
developments of this sort for me to chronicle. In the perfect­
ing of details and the production of new forms, sizes »nd 
modifications of apparatus, however, many things of interest 

and importance have been done.

which

verser
mitting air to one or 
those on the switch group.

■ The supply of air for dosing the switches is obtained 
the main reservoir of the brake system which is piped 

air chamber in the switch group, through suitable 
and valves, together with an emergency storage tank 
a of failure of the compressor.

which is required for operating 
the trolley through a

Unit Switch Control.
The most important developments of the latter sort bare fiom 

been in the unit switch system of train control. Designed to 
originally for elevated and electrified steam railroad service, 
this control has heretofore been made for use with automatic 
acceIeration only, and with the power for operating the 
tr°l circuits derived from .- small storage battery on the car.

cocks
for operating the car in case 
The small amount of power

valves is obtained fromcon-
the magnet
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In this system of control it is only necessary for the ] control at each end of the car.
motorman to place the handle of the master controller in the | master ' yajve 0f each switch, or combination of switches,
series or the parallel position and the switches will then close the m‘.ti master controllers, and these are so arranged

automatically, under the direction of a current-limit switch is eaxne ^ ^ handle is moved to any notch, the circuit of 
ln the motor circuit, and cut out the resistance until the full t at ( net vaives of the several switches corresponding to 
Series or full parallel position is reached. This effect is ac- t îe m. » c]oseci and the switches are thus operated. By

controller merely close the tiatnM from notch to notch, therefore,

the motorman starts and controls the motors in exactly 1J 
same way as with the ordinary hand-operated controller, 
except that instead of being mechanically connected

NouRs

” and its application is governed by a 
A direct wire from

CornPlished by making the 
rnagnet valve circuit of the switches required for the first 
s*:eP) and arranging other circuits so that the closing of 
Ibese switches establishes new circuits to the magnet valves 

the switches for the second step, and so on, by means of 
ahxiliafÿicontacts or interlocks mounted on switches. 
w This system of control’is''remarkably simple, consider- 

* f' fhe res-ults t-hat it adctitntilishes. About 1,000 or more of 
1 equipments are in use on a number of large roads

master

to a re-

♦Abstract of paper presented as Section (L) of the 1CP°^ 
Equipment of the American Street &of the Committee on 

Interurban Railway Engineering Association.
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volving drum, located on the car platform and carrying- the 
various contacts, the handle which he turns is connected by 
means of the magnet valves and pneumatic cylinders to much 
more powerful contacts close to the motors and underneath 
the car. It will be readily appreciated that such an arrange­
ment is much simpler to understand than the automatic form, 
and as a matter of fact, the various circuits with this form of 
control can be as easily traced out as those of the ordinary 
drum-type controller.

The various circuits are carried to a multi-point train 
line receptacle at each end of the car, so that the circuits on 
two or more cars can be connected tog'ether by inserting a 
suitable jumper between adjacent receptacles, and the 
responding switches on each car can then be operated simul­
taneously by moving a single master controller.

Instead of the usual circuit breaker above the motorman’s 
head, a small plunger is so arranged on the side of the 
switch group that when the current exceeds the desired 
amount the plunger is drawn in by the magnetic action of 
the blow-out coil at the end of the group, and by its move­
ment opens the circuit to the magnet valves of the various 
switches, thus opening the switches, 
opened in this way, the switches cannot be closed again 
until the master controller has first been returned to the 
“off” position. All of the main circuit contacts, therefore, 
corresponding to both controller and circuit breaker, 
moved from the platform and located beneath the

General experience shows that the introduction of 
method of accomplishing a given purpose always leads to 
improvements in the old method, rather than to its abandon­
ment, as might be expected.

a new

As a result of this principle, 
the more common use of indirect control has led to various 
improvements and special features in the direct or hand-
operated controllers.

One of these improvements is the use of an auxiliary unit 
switch contractor in connection with the controller, for rein­
forcing and protecting it. 
single pneumatically operated switch is mounted beneath the 
car, and the circuit to its magnet valve closed or opened 
by means of a pair of auxiliary contacts, operated by the 
main controller drum.

Multiple Unit Operation with Hand-Operated Controllers.
In cases where double motor equipments are used instead 

of quadruple, and especially with single-end 
multiple unit train operation may readily be arranged for 
with ordinary hand-operated controllers. To secure this, it 
is merely necessary to use a four-motor controller and re­
sistance on the cars instead of a two-motor one, together 
with suitable receptacles and jumpers for connecting the 
two motors on the rear car to the controller on the forward

To accomplish this purpose a

cor-

cars, two-car

After having been

are re­
car.

The return of prosperity to the country after the recent
period of depression is bringing to both city and interurban 
railway companies serious traffic problems which can best 
be solved by operating trains at certain times, instead of 
single cars. This matter was treated from an operating 
standpoint in a paper presented before the Transportation 
& Traffic Association last year by D. F. Carver, in which 
the advantages of train operation are clearly brought out.

Such trains could, of course, be made up of a motor car 
and a frailer, but at what expense to the equipment is indi­
cated in the accompanying curve, 
of tests made by the writer a few years ago, and shows that 
the addition of a trailer (with the same seating capacity as 
the motor car, but somewhat lighter body and truck) for 
only one round trip of approximately one and one-half hours 
raised the temperature of the motors from its ordinary value 
of 75 degrees C. to about too degrees C., and that over two 
and one-half hours were required, after the removal of the 
trailer, for the motors to cool down again to the 75 degree 
point.

This embodies the results

Pneumatically Operated Reverser.

When this is done the two-car train then consists of
motors on

one car, and two on another, or, to use a term which is 
now becoming common in connection with electric loco­
motives, the two-car train really consists of an “articulated” 
car.

one.
Had the trailer been kept in service for a longer 

period, it is probable that a temperature of at least no deg. 
C. would have been reached, in spite of the Cool October 
weather during which the test was made.

a standard quadruple equipment with two of the

With multiple
unit trains, consisting of two or more motor cars, however, 
the load on the equipment is even less when the 
coupled in trains than it is when they are run singly, and it 

with the idea of providing suitable apparatus, of the 
simplest and most reliable character possible, to enable 
such trains to be operated that the simplified form of unit 
switch control has been laid out.

With double-end cars no simple arrangement can be made 
so that the cars will be interchangeable, but similar

cars are

opera­
tion can be secured by providing a certain number of head- 
end cars and a similar number of rear-end cars, in which 
case only the former need have four-motor controllers. This 
latter arrangement, or one very similar to it, has been used 
in several places.

was

Nearly all of the essential features of the switches, mag 
net valves, etc., employed in this form of unit switch 
trol, are not new, but have been in use for a number of 
years. We feel, however, that the simplification of the 
trol circuits, and the general reduction in the number of 
parts required to make up a complete equipment, has now 
placed the apparatus on an entirely different basis, and 
opened up a new and wider field for its application than 
was ever before thought possible.

The use of a transformer on each car, from which any de­
sired voltage, or number of voltages, for application to the 
motors can be easily obtained, makes the single-phase 
tem as ideal from the control standpoint as it is from that 
of power supply. Variable connections from series to parallel 
are entirely unnecessary in this system, and the motors may 
be permanentlv connected in parallel, in series, or in series 
parallel, as desired, and simple and economical control se-

con-

con- sys-

iB«pfeK

if
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the road, the 
to health and a source

Aside from the disintegrating action
dust raised by automobiles is , , . ,

discomfort to those living near much traveled high-
Another considéra-

on
cured by merely connecting them to different voltage taps 
°n the transformer. Owing to the self-induction of such 
motors, also, which tends to minimize the current fluctuations, 
smooth acceleration can be secured with comparatively few 
notches, a total of five being usually sufficient even with 
equipments aggregating 400 horse-power or

All of these various control schemes as applied to differ
various

a menace
of great

especially in residential sections, 
tion of importance is the damage to property and instances 

ded where country estates have been disposed ot tar 
and orchards abandoned owing

ways,

are reco
below their value and farms 
to the dust nuisance.

increasing number of automobiles each year empha­
sizes their importance as a factor to be taken into considera­
tion and consequently highway engineers have given carefu 
study to the necessity of making a change m the presem 

of road construction, as well as evolving some 
surface of the enormous mileage

more.

ent sizes of motors have been used in service on 
roads, and all have been remarkably successful and satis­
factory. As an instance of this, the master mechanic of one

that he

The

°i the large single-phase roads stated not long ago 
believed he was having less than one-half of the trouble with 
bis control apparatus than he would have had with hand- 
°Perated, direct-current controllers.

practice
method of preserving the
of roads already built. ,

The increased cost of maintenance resulting from the
changed edition, has resulted » • ==»» to ”“h“1

- and used
some „ which are «mporar, ij*» “^.nTln

road together, thus becoming an integral pa 
Of fhi, latter class, crude

TAR as applied to the surface treatment 
OF ROADS.

By Hervey J. Skinner, Engineering Chemist.*

macadamon

roads.

The problem of preserving the surface of roads and high 
Ways and the prevention of dust has been given attention by 
highway engineers for many years, but not until the year 
*9°5 was the question seriously considered in the Unite

of automobiles and motor

face of the
the structure.
most important and numerous

used with varying degrees
employed in road building for many 

constructed in Notting"- 
1840, although under 

have been tried

preparationsStates. The increasing use 
vehicles about this time introduced a new condition to be con­
sidered in the building and preservation of roads. Reports 
fr°m various parts of the United States, England, France, 
and wherever the use of motor vehicles had become common 
showed that the automobi'e was exerting an extremely de 
structive effect upon road surfaces.

The macadam road has especially been subjected to this 
destructive action since it is the form of construction most

The binder or

of success.
have been

Coal tar has been 
years. Tar macadam roadways 
ham England, as early as the year 
rathéi code «millions. Coal  ̂
in various parts of the m , j b ing found superior
»>“ »"= w macadam

•» -

The new in this country, was
macadam road, »h^ ^ ^ Tle result, were

,„h„ unsatisfactory, bu, the practice has 
some extent ot intervals since that time, especta y

were

c°mmonly adopted for modern thoroughfares.
^ne material upon the surface of the road is removed by the 
Constant passage of automobiles, thus exposing the larger 
stones, which become loose and which are either left on the 
surface or in windrows along the sides of the road. The 
r°ughened surface presents greater resistance to traction 
and allows water to percolate to the foundation of the roa , 
thereby seriously injuring the whole structure.

Up to this time the macadam form of construction had 
been very satisfactory for the character of traffic for which it 
was designed, namely, that of iron-tired horse vehicles.. In a 
Perfectly constructed macadam road, the rock used is so 
adapted to the kind and amount of traffic that the fine ma- 
terial worn off from the rock replaces that which is removed 
by atmospheric agencies. Under ordinary conditions, it has 
been possible to maintain a hard and smooth surface at a

tried in France

and France.I- .He Unilod States, the «« ^

the .tient,on of roadI wete made at lacks»»,
' he ûuî ed States Office of Public Roads -»

the city engineer of Jed™». “
i„ the treatment of broken stone roads.

these experiments led to 
particularly in

when a
Tennessee, by 
co-operation with
the value of coal tar

idespread interest created by
in various parts of the country,

Island, New York, New Jersey and
The w
similar ones
Massachusetts,Moderate

The advent of the automobile has changed very
The action of the rubber

expense. Rhodemateri-
Pennsylvania.

The variation in the
the quality of the tar

difference of opinion as to

methods of application and the lack 
and the condition of the 

the real value

ally the character of the traffic. 
tlres is very different from that of iron tires and practically 

dust is worn off to replace that removed by ordinary
exerted by the driving

of attention to 
road have led to a

in surface treatment.
methods of applying the tar have varied consider- 

the one more generally used, especially m 
is to remove the dust and all loose 

the surface of the road and 
kettle mounted on wheels 

The tar is brushed over 
ordinarily

wear.
The great tractive force or shear .
wheels of motor vehicles is the main cause of this injurious 
«Sect. It has been demonstrated by a series of experiments 
’n which separate speedometers were connected to the fron 
and rear wheels of automobiles that there is a very appreci- 
able amount of slipping of the driving wheels on the surface 
of the road. This slipping effect throws : 
quantities of the fine surface material, which is caught y 
the air currents generated by the car body and subsequen 

1 removed from the road by the wind.

of coal tar 
The :

ably, but perhaps 
the earlier experiments, 
particles by thoroughly sweeping 
then applying the ta- from an open 
and fitted with a portable fire box. 
and into the surface with stiff brooms such as 
used for street work. The kettle is kept 
"7k„,„ ,„d b, using .«« kettles and he,,mg one 
r Jher is in use, the process is made commuons, 

allowing the tar to soak into

into the air large
are

in advance of the 
while
After

the surface for at least tenof Engineering^Arthur D. Little, Inc., Laboratory 
Chenvstry, Boston, Mass.



The character of the tar is of almost equal importance as 
the condition of the road. Tars vary widely in composition 
even when produced by the same process. The character of
the coal used, the method of carbonization and the tempera­
ture of distillation all have a decided influence on the com­
position of the tar. The value of coal tar in the surface treat­
ment of roads depends almost entirely upon the binding 
power of its heavy bitumens. Besides these bitumens, there 

present other substances such as water, ammoniacal 
liquor, oily constituents including the light oils and the 
creosote or

are

‘dead” oil, napthalene, anthracene and similar 
compounds, and free carbon, the proportion of which varies ■ 
according to the manner in which the distillation 
been carried out.

process has

The presence of water in coal tar has a similar effect as 
moisture in the road. If a tar containing water is applied to 
a dry road, the latter absorbs the water more readily than 
the tar, producing the tar-proof effect to which reference has 
already been made. Difficulty is also experienced in handling 
tar containing an appreciable amount of water since the water 
causes foaming, and if the vessel is heated by direct fire the 
danger of the tar going over the side of the vessel and tak- 
mg fire is great.

Ammonia is another undesirable. constituent, it being
alkaline in nature and having a tendency to form with the 
oil constituents soluble compounds which 
out by the action of the rain.

are easily washed

Napthalene and anthracene, while they 
larly harmful effect as in the cases of water and ammonia, 
have no binding power and their presence simply reduces 
the amount of bitumens which may be present.

Free carbon, like napthalene, has no detrimental effect, 
the other hand, it is a useless constituent so far as 

load treatment is concerned and its presence reduces the 
binding power and waterproofing effect since it possesses 
none of these qualities itself.

exert no particu-

but, on

The oily constituents of the tar are valuable to some ex­
tent since they act as diluents. The light oils 
less volatile, and are probably evaporated

are more or
soon after the tar 

is applied to the road, but their presence makes the tar thin- 
and consequently renders their application easier, 

creosote oils are also of
ner The

some advantage as it is claimed thev 
prevent its becoming too brittle.

The amount of tar is another important detail 
more is applied than the road can properly absorb, it will re­
main on the- surface and be taken up by the top dressing with 
the resulting formation of

add life to the tar and

and if

a crust. Another objection to an 
excessive amount of tar is that it has. a tendency to become
sticky in warm weather and slimy in wet weather.

Sand or fine stone screenings have been used as a top 
diessing in the majority of the trials with coal tar, although 
occasionally the fine material removed from the road previous 
to tarring has been used. Stone screenings are probably the 

a macadam road since they furnish a 
dressing of the same material as the road itself.

A comparison of coal tar with other road binders and 
dust preventives is somewhat difficult in the absence of really 
comparative experiments. Some few trials have been made 
in which different materials were used on the same stretch of 
roadj but in most cases those experiments using such 
terials have been on different sections of roadways and 
sequently .the results are not truly comparable.

best material to use on

ma-

oon-

Another cause for lack of comparative data lies in the 
great diversity of materials which have been used, 
have seen, the efficiency of a dust preventive is in 
tion to its binding power and, therefore, a comparison of 
only those materials of approximately the same - binding

As we 
propor-

hours, it is covered with a layer of sand or fine stone 
ings. When several hours have elapsed, the road is complet­
ed by rolling- with an ordinary steam road-roller.

In some places, and particularly in Europe, mechanical 
means have been employed for applying tar. Some years ago, 
the Road Improvement Association held in England 
petitive trial in which many of the machines were fitted with 
ingenious devices. Nearly all of them provided for heating 
the tar and applying it under pressure by means of 
pressed air. Some of them were designed for carrying on 
the whole operation with one passage of the vehicle. The 
dust and loose particles were first removed by suction and 
drawn up into a receiver. The tar was then applied by com­
pressed air and spread over the surface of the road by means 
of automatic brushes. The fine material previously removed 
was again distributed over the surface and rolled by the 
steam-heated wheels of the machine. Some of these machines 
were drawn by horses, and others, the larger ones especially, 
were self-propelled.

The method most commonly used at the present time is a 
compromise between strictly surface application and tar 
macadam construction, and is known as the penetration 
method. In this method the surface of the road is broken up 
by means of a scarifier, new material added to fill ruts or 
other depressions, and the road re-shaped. After a slight 
rolling without the addition of water, the tar is applied and 
allowed to stand as in the previous method. A dressing of 
fine material is then spread over the surface and the road well 
rolled, with the result that a surface is formed in which 
all of the spaces between the hard stone are filled with a 
minimum amount of tar. A road treated in this manner is 
similar to one built by the tar macadam process, in which the 
stone and tar are mixed before being laid.

Many of the trials which have been made with tar

screen-

a corn-

com­

as a
surfacing material have failed because of a lack of appreci­
ation of a number of important details. The structure of the 
road, its condition at the time of treatment, the traffic to
which it is subjected, the character and amount of tar used, 
are all important factors which are necessary for successful 
results.

The structure of macadam roads varies according- as each 
engineer has deviated from the original method of macadam 
construction to meet his own ideas. As a rule, however, the 
formation of the road is much the same and is of minor im­
portance in comparison with the actual condition of the sur­
face at the time the tar is applied. The road should be dry 
and as free from moisture as possible, since water and tar 
are not miscible in any sense, and if the tar is applied to a 
wet road, the latter is, so to speak, tar proof and proper 
penetration is impossible. In such a case, peeling of the
surface is very liable to result, owing to the tendency of the 
tar to remain on the surface as a crust. It is equally im­
portant that the road surface should contain as little dust or 
loose material as possible, as the latter will absorb the tar 
instead of allowing the tar to be absorbed by the road. This 
again results in the formation of a crust, which under certain 
conditions will peel off, leaving the exposed s.urface of the 
road comparatively free from tar.

The kind and amount of traffic to which different roads 
are subjected is very variable and in cases where. the traffic
is particularly heavy or excessive, ruts and hollows ,are: sure to 
exist. These irregularities in the surface make even, rolling 
impossible and unless repaired previous to tarring water will 
collect in them and soon exert a detrimental effect upon the 
tarred surface. In many instances, traffic has been allowed 
on the road too soon after treatment, and this alone has been 
tie cause of a number of failures.
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organic matter which accumulates on the surface of the road 
So far as can be determined one kind of road withstands the
action of these agencies as well as the other.

Water gas tar is used in connection with coal tar, but 
not to any great extent by itself. It has a greater power of 
penetration and less of it is required, but it is not so lasting 
in character. It is really in a class by itself and occupies 
an intermediate position between the temporary and the pe - 
manent binders. In some cases where a limited amount o:

is available or where for climatic reasons it is advis- 
the road with the idea of its lasting only through 

tar should prove a valuable dti'st layer 
will undoubtedly be in this direc-

various dust preventives reallypower is justifiable, 
form a series from water, which has no binding power, up to 
c°al tar and the heavy asphaltic oils, which have the maxi- 

■ mum binding power of any of the materials yet proposed.
Water, salt solutions and light oil emulsions are of the

be compared

The

nature of temporary binders, and are not to
with the more permanent ones such as coal tar and oils hav
ing an asphalt base.

The use of oil has been confined largely to 
States and by far the greater portion of the work has been 
done in the West, owing to the proximity of the oil fields 
which supply oils with an asphalt base. In the eastern por­
tion of the United States the cost of transportation has been 
50 great that comparatively little experimenting has been 
done with oil. Tar has been used quite extensively abroad, 
especially in England and France. In the United States, its 
use has been confined very largely to the eastern and nort 
ern states, although the park authorities of the larger cities 
1'ave used tar to. quite an extent.

Experiments have pretty clearly demonstrated that tar 
15 not adapted for the treatment of gravel or soft earth roa s 
owing to the fact that it does not amalgamate sufficiently wel 
with these materials to bind them together. For roads of t 
ciuss, therefore, oil has been more
use of tar has been and must be confined almost entire ) to 
macadam or broken stone roads, and for roads of this natmc 
'■ is probably____

Oil, as a rule, has greater power of penetration than tar, 
but its value it dependent in a large measure to its asp 
hase and before its maximum binding power is reac îe t 
more volatile constituents if the oil must be allowed to evapor- 
ate- This evaporation is a slow process and until it is com 
P'ete the disagreeable odor of the crude oil will be apparen 
aud more or less objectionable. The use of oil has a 50 re 
ceived considerable criticism owing to the damaging e ec 
which it has upon clothes and the paint and varnish o 
vehicles, especially in damp weather, when a greasy, 15 
Ugreeable mud is formed.

Tar, on the other hand, solidifies quite completely as 
s°on as it is cold and does not depend except to a small c- 
gree on the gradual evaporation of its volatile constituai 
for its hardening. It is comparatively free from the objec­
tion of being picked up and thrown by the wheels of vehicles, 
and although it has a decided odor which la ts for a shor 
time after application, this is not particul 
and to most people is much less

An objection is sometimes raised to 
account of a fine black dust which wears 
surface. It is true that such a dust is formed, but the amoun 
is insignificant in comparison with the dust whic
have formed if the road had been untreated.

decided antiseptic value,
be attached to this feature is 

carried

the United
money 
able to treat
one season, water gas 
and any extension of its use
tion.
roadIhaendVaafa
however, that in the majority of cases the life of a treated 

materially lengthened, and by applying tar the 
roads at an enormous expenseroad has been

complete rebuilding of many 
has been avoided.

One great drawback
the impossibility of securing a 

Coal tar is purely a by-product and the Processes
with reference to the 

obtain maximum

in the standardization of tar treat- 
uniform supply of

ment is
coal tar.
by which it is derived are never run 
quality of tar produced, but solely to 
vields of gas or coke, as the case may be. .
' The impossibility, therefore, of manufacturing 
meet definite requirements makes it necessary o u 
suDDlv available, but in so doing a certain amount of selec 

be exercised and changes made whereby some de- 
g.ree of uniformity is obtained. Some attempts have been 
made to control the quality of the tar, but with rather u - 
satisfactory results. The manufacture of special coal

intended to provide a greater uniformity 
in the opinion of those who have used 

attending their use is

Thesuccessful than tar.

suitable than oil.more

tion can

preparations 
but many of these are,

was

variable and the success
the extra price paid for them.

Strictly surface treatment of an already existing road 
under the best conditions, can only be regarded as

Jp,di=„ «nd i„ -,= will probably ”
for financial or other reasons the rebuilding

them, very 
not in proportion to

even
temporary

where
the road is not justified. whereby the surface is

Partial reconstruction of the road wher rolli is
loosened, reshaped and the tar app5 va]ue and one
done is undoubtedly a method o future. Many
which will find more general f.Pfchange in the 
highway engineers have preme ^ d;fficult to believe that 
methods of road construe 10 , universally and so
the macadam method, which be« ^ It is,
sucoessfully us^ for a longQ time,ion ^ macadam form 
more probable tha in which event the tar mac-
*rS«hTisW,u,e io'be on, of .bn

consideration.

cases

objectionable 
offensive than that of crude 

the use of tar on 
off the tarred

oil.

It is claimed that coal tar has a 
hut how much importance can
questionable. It is reported that an investigation was
nr* in France to determine the number of germs pre

untarred road in the 
the latter was

atmosphere over a tarred and an 
same neighborhood and the number 
found to be considerably in excess of 
treated section. Crude oil also possesses a 
Property, but to a very much less degree.

A properly tarred road is similar to an
although of____
bonded together by the tar into a smooth 
Can be swept and washed in much the same
asphalt
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over

those over, the tar
similar antiseptic

Gasoline Engine Trades Association.
Middleton, Ohio; Albert Strit- 
Next meeting November 3°,

Railway Commissioners.—-Nov.
Secretary, Martin

National Cas and
Harry T. Wilson, treasurer, 

Cincinnati, Ohio.asphalt pavement
is all

matter,
December i, 2, igog,

National Association of r
l6 Annual meeting at Washington, D.C.
S Decker, Albany, N.Y.

Railway Association.—Nov. 17- 
Secy., W. F.Allen, 24

at Chicago, 111.The stone 
firm surface whichresilient character.a more

manner as an
Annual meet- 

Park Place, N.Y. ,America
ing at Chicago, 111.

ait pavement. ,
The principal agencies 

or oiled surfaces are heavy

-•

which cause deterioration _ of 
rain, frost and the decayingtarred

Ut/
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CORRESPONDENCE
l This department is a meeting-place for ideas. If you

have any suggestions as to new methods or successful 
methods, let us hear from you. You may not be accustomed 
to write for publication, but do not hesitate, 
we want.

But no wonder in view of the luring inducements of “ work­
ing for experience ” and “ love of one’s profession ” handed 
out periodically by fatherly “ disinterested parties.”

At the present time consulting engineers, contractors 
and engineering manufacturers are reaping a harvest due to 
over-production of office and field assistants. Offices are 
flooded with applications from bright, intelligent young met 
whose experience is usually sufficient to handle a high per­
centage of the work.

So much is this the case that Canadian employers have 
naturally become independent as regards their engineering 
departments. They know that plenty of men are available ; 
and with an eye for present dividends only, the one aim is 
to employ the office staff at the lowest possible price, regard­
less of the ultimate effect.

It is ideas
Your suggestion will help another. Ed.]

THE PRICE OF ENGINEERING.

Sir,—The editorial on “ Must the Young Engineer Serve 
Under Articles?” which appeared in the October 15th issue 
of the Canadian Engineer, was written apparently expecting 
the answer “ yes ” ; but the editor has left the matter 
for consideration.

In view of this it might be well to notice that an affirm­
ative answer to the question would mark a critical point in 
the development of engineering in Canada. Whether the 
result of the suggested change would be for better or for 
worse, at all events there are several large problems in­
volved which, up to the present, have been allowed to remain 
as “ sleeping dogs.”

open

Canadian offices frequently have the reputation of not 
holding men very long. This is probably due to the above 
reason. Lack of interest, dissatisfaction and inferior work 
are the sure outcomes of underpaid labor.

Let us now consider the effect of the present conditions 
.upon the consulting engineers, the contractors, etc., or in 
other words upon the actual cost price of engineering.

At first sight it would appear that the cost was lowered. 
However, upon examining other lines of business, depart­
mental stores, for example, we find that those concerns with 
the best organization, and paying the highest prices for 
their skilled labor are producing the cheapest goods. Now 
how many engineering businesses in Canada can state that 
their organization is so perfect that, for instance, the average 
young men can enter their offices .and remain absolutely free 
from the effects of petty favoritism or jealousy? And, also, 
that a young graduate with a few months experience 
actually earn $100 or $125 per month ?

Such conditions exist in the office of a well-known suc­
cessful New York contractor.

In the first place it would hardly seem right to apprentice
no wayyoung men to engineers who are themselves in 

legally licensed as yet.
Second, the unfortunate differences (often imaginary) 

which seem to exist between college and non-college engi­
neers must still be completely cleared away before the ques­
tion of “ articles ” would be of value.

Third, is it not yet unanimously decided whether engi­
neering is to be regarded as a profession, as a fad or as a 

Some believe in the first named ; and 
some, it would appear, in the second ; while occasionally 
you find a man sufficiently practical to accept the third con­
ception.

paying business ?

can

To say the least we are at sixes and sevens on these 
points which, together with some other problems must ob­
viously be solved in conjunction with that of apprenticing.

If these combined results could be attained there would 
be little doubt as to the ultimate good effect upon the engi­
neering of this country. However, it is doubtful what influ­
ence the suggested change might have upon the financial 
aspect of engineering which under existing conditions is not 
wholly satisfactory. It is with this state of affairs the 
ent article is intended to deal.

We are told that in Canada there are ten or twelve col­
leges grinding out young engineers, presumably for 
ployment in this country. In addition to this we have a num­
ber of young men entering the work without technical train­
ing ; and also an influx of foreign engineers, draughtsmen, 
etc. Decidedly we are suffering from over-production.

Let us consider first the effect on the young engineers 
(say those with not more than ten years’ experience), 
them, according to the law of supply and demand it 
lower salaries, the which has for some time been declining. 
As a consequence the more ambitious will naturally seek 
employment in the United States. Such men are usually 
well appreciated by the far-seeing American employer, and 
they are lost to their native land.

In spite of the low salaries we still find Canadian youth 
quite as anxious to take a chance on the “ manly profession.”

At best engineering is a poorly paid occupation, 
present financial outlook is decidedly unfavorable for 
and old from

and the
young

a monetary standpoint. It certainly devolves 
upon all members who take a practical businesslike view of 
their work to “ boost ” the price from top to bottom.

Experience in engineering is certainly necessary, but 
the deafening howl of the experience faddist throughout 
country is not only lowering the price, but also in like 
portion the confidence and

thepres-
pro-

respeet of the general public in
national engineering".our
If we felt certain that apprenticing" engineers would 

raise the price, undoubtedly, if for no other reason, the 
change would be a God-send.

em-

But results in Europe have 
not worked thus. We might also glance at the conditions in 
electrical engineering where apprentice courses are of fre- ' 
quent occurrence. Starvation wages and general cut-rate
prices have resulted.In

means Better organization and less internal friction will 
doubtedlv produce a better quality of work from juniors and 
increase their earning capacity. The ultimate benefit to all 
classes is evident. Good engineering is a valuable asset to 
the whole community and fully warrants the highest 
ation for all persons concerned. Yours truly,

un-

remuner-

R. E. W. Hagarty.
Toronto, October 1909.
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Fig. 58.
chain is inclined to the horizontal at 6o° on each side 
? the block, what stress will be induced in the chain 

y hanging a weight of 3,464 pounds on the hook?
. For all practical purposes the condition of affairs 
ls such as indicated in the Statical Diagram (Fig. 59)> 

known force AB of 3,464 pounds acting vertically 
ownward, and two unknown forces, BC and CA,. acting 

1,1 directions which are inclined- at 6o° to the horizontal.
It is required to find the magnitudes of the two 

torces, BC and CA.
_ The three forces AB, BC, and CA 

. r*Urn ! therefore, if their vector polygon be constructed, 
'I must close.

To construct the Vector Polygon :—
From any initial point A (Fig. 60) draw a 

0 represent completely the vertical force of 3,4°4 
Pounds, which is known as the force AB, A and B being 

e letters on the areas to each side of the line repre

in equili-are

line AB

PROBLEMS IN APPLIED STATICS.

T. R. Loudon, B.A.Sc.
(Registered in Accordance with the Copyright Act.)

It is the intention in the following series 
of problems to first take up examples of a most 
elementary nature and gradually work up to 
the more difficult problems of every-day prac­
tice. Of course, it is primarily assumed that the 
reader is either conversant with a few of the 
elements of statics, or is in a position to read 
some work on the subject. In order to assist 
the reader, the laws which are to be applied 
in each problem will be given in heavy type at 
the head of each question. It will also be the 
endeavor to set a problem each week that will 
in some manner bear on the example just 
solved, and in the following week the explana­
tion will be given, thereby enabling the reader 
to exercise his ingenuity.

If the Vector Polygon be drawn for a set of forces 
are in equilibrium, the polygon must close.

Let Fig. 58 represent a chain passed through a 
Pulley to which is attached a hook, as shown. If the

which

force in the Statical Diagram. (Such asenting the . .
system of lettering is known as Bow’s Notation.) from 
B (Fig. 60) a line is drawn to represent the known 
direction of the so-called unknown force BC (Fig. 59).

Now, because the vector polygon must close, we 
know that the line representing the unknown force CA 
must pass through the initial point A (Fig. 60). There­
fore, from A (Fig. 60) draw a line making 30 with 
AB • ie., to represent the direction of the force CA. 
This line intersects the last line, drawn from B at C.

CA (Fig. 60) represent completely the
marks inBC and

hitherto unknown forces, and, since the sense
must point continuously from the

coinci-a vector polygon
initial to the final point (which in this

of BC and CA are as indicated by the
case are

dent), the senses
arrowhea senSe marks as found in Fig- 60 are
placed on ’the representations of BC and CA m the 
Statical Diagram, it is seen that both BC and CA act 
away from the point; i.e., they are tensile forces. The 
chain is, therefore, in tension (tends to tear apart . Ths 
last fact might easily have been seen in the first place, 
lor a chain could not transmit other than tensile forces 
but it is dangerous practice to assume, without proof, 
conditions which seem to be self-evident.

A

30

C

o
C<0 ___ horizontal D___ A—__  ±—

V
BA

V
3o0/

3464-
Sfafica!

Fig. 59.
In order to find the magnitude of BC and C , 

drop CD perpendicular on

B
Vector Polygon

Fig. 60.

AB. '

AD = DB.
Since AB represents 3,464 pounds,

= DB.AD = 1732
DB 1732

______ x 2 = 2000.BC =
cos 30°

AD 1732
i-732

x 2 = 2000.CA =
cos 30° 1-732

been constructed to scale, the linesIf Fig. 60 has
CA should each scale 2,000 pounds. .

From the preceding it is seen, then, that the chain 
tension to the extent of 2,000 pounds.

The problem might have been stated m this man- 
. if the chain (Fig. 58) can safely stand tension to 

pounds, what is the maximum weight

BC and

is in

ner :
the extent of i,5°° - , ,
that may be placed on the hook.

(This last problem will be solved next week.)
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ENGINEERING SOCIETIES. CANADIAN- SOCIETY OF FOREST ENGINEERS.—
Secretary, F. W. H.President, Dr. Fernow, Toronto ; 

Jacombe, Ottawa.CANADIAN SOCIETY OF CIVIL ENGINEERS__413
President, George A.Dorchester Street West, Montreal 

Mountain ; Secretary, Professor C. H. McLeod.
CENTRAL RAILWAY AND ENGINEERING CLUB.— 

1 oronto, President, C. A. Jeffers ; Secretary, C. L. Worth, 
409 Union Station. Meets third Tuesday each month except 
June, July, August.

DOMINION LAND SURVEYORS.—Ottawa, Ont. Sec­
retary, T. Nash.

QUEBEC BRANCH—
Chairman L. A. Vallee; Secretary, Hugh O’Donnell, 
P.O. Box 115, Quebec. Meetings held twice a month at 
Room 40, City Hall.

TORONTO BRANCH-
96 King Street West, Toronto.
Kerry; Secretary, E. A. James, 62 Church Street, 
Toronto. Meet last Thursday of the month. 

MANITOBA BRANCH—
Chairman, H. N. Ruttan ; Secretary, E. Brydone Jack. 
Meets first and third Fridays of each month, October to 
April, in University of Manitoba, Winnipeg. 

VANCOUVER BRANCH—
Chairman, Geo. H. Webster ; Secretary, H. K. Dutcher, 
401-41 .Flack Block, Vancouver. Meets in Engineering 
Department, University College.

OTTAWA BRANCH—
Chairman, C. R. Coultee, Box 560, Ottawa; S. J. 
Chapleau, Box 203.

MUNICIPAL ASSOCIATIONS.
ONTARIO MUNICIPAL ASSOCIATION.—President, Mr. 

George Geddes, Mayor, St. Thomas, Ont. ;. Secretary- 
Treasurer, Mr. K. W. McKay, County Clerk, St. 
Thomas, Ontario.

UNION OF ALBERTA MUNICIPALITIES. — President, ' 
H. H. Gaetz, Red Deer, Alta. ; secretary-treasurer, John 
T. Hall, Medicine Hat, Alta.

UNION OF NOVA SCOTIA MUNICIPALITIES.—Presi­
dent, Mr. A. E. McMahon, Warden, King’s Co., Kent- 
ville, N.S. ; Secretary, A. Roberts, Bridgewater, N.S. 

UNION OF SASKATCHEWAN MUNICIPALITIES.—Presi­
dent, Mayor Hopkins, Saskatoon ; Secretary, Mr. J. 
Kelso Hunter, City Clerk, Regina, Sask.

EDMONTON ENGINEERING SOCIETY. — President, 
Dr. Martin Murphy ; Secretary, B. F. Mitchell, City Engi­
neer’s Office, Edmonton, Alberta.

ENGINEER’S CLUB OF TORONTO.—96 King Street 
West. President, A. B. Barry ; Secretary, R. B. Wolsey. 
Meeting every Thursday evening during the fall and winter 
months.

Chairman, J. G. G.

INSTITUTION OF MINING AND METALLURGY.— 
President, Edgar Taylor; Secretary, C. McDermid, London, 
England. Canadian Members of Council :—Profs. F. D. 
Adams, J. B. Porter, H. E. T. Haultain, and W. H. Miller, 
and Messrs. W. H. Trewartha-James and J. B. Tyrell.

MANITOBA LAND SURVEYORS.—President, George 
McPhillips ; Secretary-Treasurer, C. G. Chataway, Winnipeg, 
Man.

NOVA SCOTIA SOCIETY OF ENGINEERS, HALI­
FAX.—President, S. Fenn; Secretary, J. Lome Allan, 15 
Victoria Road, Halifax, N.S.

ONTARIO PROVINCIAL GOOD ROADS ASSOCI­
ATION.—President, W. H. Pugsley, Richmond Hill, Ont. ; 
Secretary, J. E. Farewell, Whitby, Ont.

ONTARIO LAND SURVEYORS’ ASSOCIATION.-
President, Louis Bolton ; Secretary, Killalv . Gamble, 703 
Temple Building, Toronto.

ROYAL ARCHITECTURAL INSTITUTE OF CAN­
ADA.—President, A. F. Dunlop, R.C.A.
Hon. Secretary, Alcide Chaussé, 5 Beaver Hall Square, Mont­
real, Que.

WESTERN CANADA RAILWAY CLUB. — President, 
Grant Hall ; Secretary, W. H. Rosevear, 199 Chestnut Street, 
Winnipeg, Man.
August, at Winnipeg.

AMERICAN TECHNICAL SOCIETIES.
AMERICAN INSTITUTE OF ELECTRICAL ENGI­

NEERS (TORONTO BRANCH).—W. H. Eisenbeis, Secre­
tary, 1207 Traders Bank Building.

AMERICAN MINING CONGRESS. — President, J. H- 
Richards ; Secretary, James F. Callbreath, Jr., Denver, 
Colorado.

AMERICAN RAILWAY BRIDGE AND BUILDING 
ASSOCIATION.—President, John P. Canty, Boston & Maine 
Railway, Fitchburg, Mass. ; Secretary, T. F. Patterson, 
Boston & Maine Railway, Concord, N.H.

AMERICAN RAILWAY ENGINEERING AND MAIN­
TENANCE OF WAY ASSOCIATION.—President, Wm. Mc- 
Nab, Principal Assistant Engineer, G.T.R., Montreal, Que. ; 
Secretary, E. H. Fritch, 962-3 Monadnock Block, Chicago,

Montreal, Que.,

CANADIAN TECHNICAL SOCIETIES.
ALBERTA ASSOCIATION OF ARCHITECTS.—Presi­

dent, R. Percy Barnes, Edmonton ; Secretary, H. M. Wid- 
dington, Strathcona, Alberta.

CANADIAN ASSOCIATION OF STATIONARY EN­
GINEERS.—President, Charles Kelly, Chatham, Ont. ; Sec­
retary, W. A. Crockett, Mount Hamilton, Ont.

CANADIAN CEMENT AND CONCRETE ASSOCI­
ATION.—President, Peter Gillespie, Toronto, Ont. ; Vice- 
President, Gustave Kahn, Toronto ; Secretary-Treasurer, 
Alfred E. Uren, 62 Church Street, Toronto.

CANADIAN ELECTRICAL ASSOCIATION.—Presi­
dent, N. W. Ryerson, Niagara Falls; Secretary, T. S. Young, 
Canadian Electrical News, Toronto.

CANADIAN FORESTRY ASSOCIATION.—President, 
Thomas Southworth ; Secretary-Treasurer, King Radiator 
Company, Toronto ; Secretary, James Lawler, 11 Queen’s 
Park, Toronto.

CANADIAN INDEPENDENT TELEPHONE ASSOCI­
ATION.-—President, Dr. W. Doan, Harrietsville, Ont. ; Sec­
retary, F. Page Wilson, Toronto.

CANADIAN MINING INSTITUTE. — Windsor Hotel, 
Montreal. President, W. G. Miller, Toronto ; Secretary, H. 
Mortimer-Lamb, Montreal.

CANADIAN RAILWAY CLUB. — President, H. H. 
Vaughan ; Secretary, James Powell, P.O. Box 7, St. Lam­
bert, near Montreal, P.Q.

CANADIAN STREET RAILWAY ASSOCIATION.— 
President, D. McDonald, Manager, Montreal Street Railway ; 
Secretary, Acton Burrows, 157 Bay Street, Toronto.

Second Monday, except June, July and

111.

AMERICAN SOCIETY OF CIVIL ENGINEERS.—Sec­
retary, C. W. Hunt, 220 West 57th Street, New York, N.Y. 
First and third Wednesday, except July and August, at New 
York.

AMERICAN SOCIETY OF ENGINEERING - CONi 
TRACTORS. — President, George W. Jackson, contractor, 
Chicago ; Secretary, Daniel J. Haner, Park Row Building, 
New York.

' (Continued on page 50.)
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earnings and stock quotationsRAILWAY
STOCK QUOTATIONS

MONTREALTORONTOEARNINGS 
Week of Oct. U I D . Sale'j

âSfit End'd’09 Sell.
Sales 
Week 

End'd 
Oct.14

Price 
Oct- 7

Par Price 
Oct. 15

Capital in 
Thousands

Price 
Oct. 7

Price 
Oct. 7

Price 
Oct. 14

Mileage
Operated

name of company Value 0908’0909’0819081909 186 1851 15491761 176 186 18611871 1861 185}

*lst. pref. iÔ8è,3rd pref. 671. ordinary 234
175Canadian Pacific Railway...........

Northern Railway-----
t Wo1* Rlil"ay..............
Montreal Street' Railway "!!".!!!

1,611.000
265,300
840,583
20,838
70.483
68,560

82,138 000 
300.600 
914,860 
37,858 
77,673 
75,280

*100*150,000

226,000 
(Gov. Road) 

18,000 
8,000 
6,000

8,920.6
2,986.9
3,536 "ioô"

, 188 2143 21412121 2101 
1031 1241 1231 1251 1241 
1621 1871 1871 ....................

6371881334 5291241 1041100 122124138.3
100 1871 60161 1871114
10070

the London Stock Exchange.G.T.R. Stock is not listed on Canadian Exchanges These prices are quoted on

Power of motors, 35 and 40 h.p. 
Method of braking, hand.
Gauge of tracks, 4 ft. 8J4 in. 
Weight of rails, 60 lbs.

ONTARIO ELECTRIC RAILWAYS.

From week to week we propose to give, on our page 
devoted to transportation interests, particulars of the equip 
ment, mileage, and other information regarding the rail­
ways of Canada, together with a list of the officials. This

issue of October 1st.

Power :
Direct current, D.C.
Voltage of transmission, 500 volts. 
Trolley voltage, 500 volts.

series of articles commenced in our 
Previously Given:—

Brantford and Hamilton Railway. 
Chatham, Wallaceburg and Erie Railway. 
Cornwall Street Railway.
Guelph Radial Railway.
Galt, Preston and Hespeler Railway. 
London Street Railway.

RAILWAY ORDERS.

8265— October 5—Granting leave to the Norfolk Co. Tel. 
Co. to erect, place, and maintain its wires across the track 
of the G.T.R. at Lots 5 and 6, :4th Con., Tp of. lownsen ,
County Norfolk, Ont. _ .

8266— October 5—Authorizing the Dominion Natural Cas 
to lay and thereafter maintain a gas main

crosses Tal-

THE international transit company, sault

STE. MARIE, ONT.
President, Mr. C. D. Warren, Toronto.
General Manager, Mi W. C. Franz, Sault Ste. Marie, Ont. 
Manager, Mr. T. J. Kennedy, Sault Ste. Marie, Ont.
Chief Engineer, H. Welburn. c
Purchasing Agent, Mr. T. H. McGillivray, Sault bte.

Marie, Ont.
Kind of Road : Street Railway.
Length of Road, in miles:

Single track, 3.68.
Character of Service:

Car equipment, No., 8 motor cars; 
vestibuled.

Company, Ltd.
under the track of the G.T.R., where the same 
bot Road, Tp. of Wyndham, County of Norfolk, Ont.

8267— October 4—Granting leave u the Kammistiquia 
Company to erect, place, and maintain its wires 
the track of the C.N.R. at their intersection of Ed-

ward Street, West, Fort William, Ont.
8268— October 4—Authorizing the C.P.R. to construct,

Power
across

Company at mileage 39.1, on 
of its line.type, closed full 8269—October /-Granting leave to the C.N.Q.R to 
place, and maintain its tracks and telegraph wires under he 
telegraph wires of the G.N.W. Te,e^ Company andjhe 
C P.R. Company at the crossing of the C.I ■ 
tiers Parish of Deschambault, County of Portneuf, P.Q_ 

L,Sk,ober 7—Granting leM to the Manitoba Gov- 

eminent Telephone system to erect, place, and main am s 
cross L track of the C.P.R. on N,„„ Avenue, and

Eaton Street, Elmwood, Winnipeg, Man.
gc7I_October 6—Authorizing the Saskatchewan Govern­

ment ~ Telephone system, to erect, place, and maintain Us 
wires across the track of the C.N.R. near Craik, Sask.

— October 6 — Authorizing the United Gas Com- 
■ lav and thereafter maintain gas pipe under

?henTrack of’the G.T.R. where the same crosses Forks Road, 
,st Range from the river, Tp. Moulton, County Haldimand,

motors each ; 2 cars, 2Number of motors, 6 cars, 4
motors each; power of motors, 40 h.p. 

Method of Controlling, unit control, G. E. Co. 
Method of Braking, hand brakes, “Peacock. 
Gauge of tracks, 4 ft. 8yi in.
Weight of rails, 80 lbs.

Power :
Direct current, D.C.
Voltage of transmission, 550 volts.
Trolley voltage, 500 volts.
Current collecting devices, overhead trolley, 6-in. whee

KiNCSTON, PORTSMOUTH & CATARAQUI ELECTRIC 
RAILWAY COMPANY, KINCSTON.

President, Mr. H. W. Richardson.
Superintendent and Purchasing Agent, Mr. Hugh Nic e. 
Chief Engineer, John Evans.

Kir,d of Road

Ont. 8279—October 7—Granting leave to the Bell Tele­
phone Company to erect place, and maintain its wires across 
the track of the P.M.R.R., M.C.R.R., C.P.R., and G.T.R. at 
various points in the Province of Ontario

8280 to 8285—October 6—Granting leave to the Hydro- 
Commission of Ontario, to erect, place, and 

the track of the G.T.R. at six

8225 to

Street Railway. 
Length of Road, in miles:

Single track, 8.
Total in single miles, 8.

Character

:

Electric Power 
maintain its wires across

in the Province of Ontario.
(Continued on Page 47.)

of Service :
dumber of motors, 46. 
Type, G. E. 800-1,000-67

points



THE CANADIAN ENG INKER. October 22, 1909.■ 472

CONSTRUCTION NEWS SECTION
Readers will confer a great favor by sending in news items from time to time. VVe are particularly eager to 

get notes regarding engineering work in hand and projected, contracts awarded, changes in staffs, etc.
Printed forms for the purpose will be furnished upon application.

Reeve; Willis Chipman, consulting engineer, 103 Bay Street, 
Toronto.
Manitoba.

WINNIPEG.-—Tenders will be received up to Monday, 
November 1st, for supply of one motor hose wagon for the 
Fire Department, capable of carrying- 2,000 feet of 2)4 in­
cotton, rubber-lined fire hose, approximate weight 2,200 lbs., 
and six men, approximate weight 1,020 lbs. M. Peterson, 
secretary, Board of Control.
Saskatchewan.

MOOSE JAW.—Tenders will be received for a supply of 
coal from the date of acceptance of the tender to the first of 
July, 1910, for the operation of the power plant of the city of 
Moose Jaw up to Monday, the 25th October. John D. SimP" 
son, City Clerk.

MOOSE JAW.—Tenders for Laboratory Fittings will be 
received up to October 30th. J. W. Sifton, Secretary.
Alberta

TENDERS.

Quebec.
MONTREAL.—Tenders will be received up to Wednes­

day, 27th October, for timber, and Portland cement. Speci­
fications may be obtained upon application to Mr. F. W. 
Cowie, Chief Engineer, at this office. David Seath, secre­
tary-treasurer, harbour commissioners, 57 Common Street, 
Montreal.
Ontario.

OTTAWA.—Tenders will be received until Thursday, 
November 25th, for the packing of material and supplies for 
points along the Yukon Telegraph line between Quesnelle 
and Atlin, in the course of the season of 1910, 1911, and 
1912. Forms of tender and specification may be obtained 
and form of contract seen on application to Mr. J. T. Phelan, 
Superintendent of Government Telegraphs, Vancouver, B.C. ; 
Mr William Henderson, District Superintendent Government 
Teiegraphs, Victoria, B.C. ; and from the Government Tele­
graph Agents at Ashcroft, B.C. ; Quesnelle, B.C. ; Hazelton, 
B.C. ; and Telegraph Creek, B.C. Napoleon Tessier, secre- 
tary, Department of Public Works, Ottawa.

BERLIN.—Tenders will be received until Thursday, Oc-' 
tober 28th, for paving King Street. A. H. Millar, town 
clerk; Wm. Mahlon Davis, C. E., town engineer. (Adver­
tised in the Canadian Engineer.)

BRANTFORD.—Tenders will be received until Wed­
nesday, October 27th, for the construction of concrete and 
pile abutments for a bridge over Big- Creek, near Kelvin, 
Ont. W. H. Fairchild, C. E., 54 Market Streeet, Brantford, 
Ont.

TABER.—Tenders will be received up to 31st October, 
for the construction of a Waterworks System in the town 
of Taber. Geo. C. Millar, Secretary-treasurer.
British Columbia.

VANCOUVER.—Tenders will be received until Novern- 
ber gth, for building a large bridge over False Creek, this 
city. Messrs. Waddell & Harrington, consulting engineers, 
Kansas City, Mo. (Details advertised in the Canadian En­
gineer.)

CONTRACTS AWARDED.

Quebec.
LATCHFORD.—Tenders will be received until Thurs­

day October 28, for the construction of a- Dam and Sluice­
ways across the Montreal River at Latchford. Plans and 
specifications can be seen at the office of J. G. Sing, district 
engineer, Confederation Life Building, Toronto, and on ap­
plication to the Postmaster at Latchford. Napoleon Tessier, 
secretary, Department of Public Works, Ottawa.

OTTAWA.—Tenders are invited for a supply of pipe, 
42 inches in diameter, to cost about $64,000. Mr. N■ J- 
Ker, City Engineer. . . , .

PORT COLBORNE.—Tenders are invited by this mun­
icipality for a pump with a capacity of 400 gals, per min­
ute, in connection with waterworks extensions that are being 
made-. Tenders for a 30 h. p. electric motor are also wanted.

TORONTO.—Tenders will be received until November 
2nd for the construction of a gate house to be built over 
the South Tunnel Shaft at the Island. Joseph Oliver 
(Mayor) Chairman, Board of Control. (Advertised in the 
Canadian Engineer. )

TORONTO.—Tenders will be received until Thursday, 
October 28. for turbine pumps. Further particulars may be 
had from the city engineer. (Advertised in the Canadian 
Engineer).

TORONTO.—Tenders will be received until Thursday, 
October 28, for electric motors. Further particulars may be 
had from the city engineer. (Advertised in the Canadian 
Engineer).

TORONTO.—Tenders will be received until Wednesday, 
10th November, for all the cherry, birch, maple, spruce, hem­
lock and other classes of timber, estimated to contain over 
fiftv million feet of hardwood, and over fiftv million feet of 
soft wood, on a tract situated on the Georgian Bav at Beav- 
erstone River. McCarthy, Osier. Hoskins & Harcourt, Tor­
onto, Solicitors.

WESTON.—Tenders will be received until Monday, 
November 1st, for (a) laying 23,600 lineal feet of water 
mains, (c) steel water tower and foundation, (d) cast iron 
pipes and special castings, (e) fire hydrants, gate valves, 
valve boxes, etc., (1) sedimentation basin. R. J. Bull,

MONTREAL.—Tenders for the reconstruction of the 
bridge over the railway tracks on St. Catherine St., east, 
were:—Dominion Bridge Company, Montreal, $63,091; E. 
G. M. Cape, Montreal, $63,886. 
awarded.

MONTREAL.—The new Royal Arthur School will be 
erected by Mr. C. E. Deakin, for $82,452.

QUEBEC.—Messrs. Simonean & Dion have been given 
the contract for building the Quebec Technical School, for 
$233,800.
Ontario.

The contract was not

TORONTO.-—The Canada Foundry Company has se­
cured a half-million-dollar contract from the Dominion Steel 
Company of Sydney, N. S. The work to be done is the ex­
tension of the Bessemer blast furnaces and plants, with two 
open hearth furnaces.

TORONTO.—The contract for one 650 kilowatt, 120 
r.p.m. eng-ine type alternator, together with switchboard, 
steam driven exciter and motor generator set, has been 
awarded to the General Electric Manufacturing Company of 
Sweden, through their representatives, Messrs. Kilmer. Pul­
len & Burnham, Toronto.

TORONTO.—The Dickson Bridge Company of Camp- 
bellfcrd, Ontario, jias been awarded a contract for the steel 
superstructure of the Wilton Avenue bridge. Their tender 
is for 875,644 pounds of material at $4.09 per cwt., $35,809- 
Sir William Arrol. of Glasgow, Scotland, whose tender was 
$45,645, estimated that the structure would require a million 
pounds of steel.. His tender is at $4.41 a pound. F. H. 
McGuigan, of Toronto, bid $51,725, while the Motherwell 
Bridge Company of Motherwell. Scotland, offered to do the 
work for $64,872. The Cleveland Bridge & Engineering Co., 
of Darlington, England, would do the work for $45,562.50. 
This tender was next to the lowest. In all, seven bids were 
received.

TORONTO.—On Wednesday, the controllers awarded 
the ' following asphalt pavement tenders: To Godson Con­
tracting Co., Cecil St.. Henry -to Beverlev, $1,629; Trinity 
Square, Yonge to 220 feet west, $970. To Barber Asphalt

J
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Co., Lennox St., Bathurst to Manning $4,655 ; Maple Grove be “dan[f'^sphrs^and^urmrigjut ^ore T^hjvy

s gfcfâ»?'- “machmery cann
Clair, $6,507! Heath St., Yonge to Avenue road, *11,077,
Roxborough St., Edgar to Binscarth, $I2>7°7- the

TORONTO. The following Tron water

Per length.
The National Iron Works .................................... 2^
The Canada Foundry Company ....................... j '
Other tenders, $31, $3!-12> $32-3°- 
The National Iron orks, the company 

ated by Mr. Cawthra Mulock, will receive the contract, 
material is to be delivered next spring.
Manitoba.

completed.

MONTREAL.—Farnham car shops^m^ ^ will be 
the C.P.R. have been closed and the AngUg shops. At 
moved to Montreal to become p °md that the change
*• Four hunted

affected.

city of Toronto for i,q8o lengths 
1 Pipe :—

was
men are
Ontario. , r_„ette this week, containsOTTAWA. The Canada Ga*ette t £ parU>ament for
notice of a large num er o -ons 0f time for the coy-
new railway charters and fo! thonzed. The Canadian 
struction of lines prev!^r authontv to construct eleven new 
Northern Railway asks for autti y fourteen lines
branch lines and for an <“^“osed amfrom Dundee to the 
in the west. 1 he new lme P prairie southerly to town- 
Winnipeg River; from Portag. ^ £ tQ township 5, range
ship 2, range 7 ; from Harto y . jjavidson northwesterly
7; from Moose Jaw to B ralcarv line; from Lashburn,
to a point on the Saskatoon-Calgary ^’Edmonton. from
westerly to a point betw linc t0 the Rocky Moun-
a point on the Saskatoon k Saskatoon-Calgary line near 
tain House; from a g°ed Deer river north-westerly to Yellow- 
the crossing of the -Red Deer h ]y t0 the south end of
head Pass ; from Winnipegosis s^o : authorized Prince Al-
Lake Manitoba ; from a poin from the east
S3 EfEKvîÆ, to the Grand View

and OTTAWA—The Dominion Government section of the 
OTTAWA. The ^ ^ date *1,950,7-7. the Na

Railway Commission reports, our 
March 31 last *24,892,772 was 

Moncton and Winnipeg, 
miles graded and 345

recently incorpor- 
The

by MrmwetGg Chace!eofeSmUh,hKerrya & Chace, for accep­

tance.
WINNIPEG.—The Western Construction Ç°’y have the 

contract for the trench work in connection with 
Pipe line from the Red River at St. Boniface, to the 1 'den 
Railway shops at Winnipeg. The I2/ pipes wdh wood 
bands will be supplied and installed by the C 
Company of Vancouver, B. C.
Saskatchewan. Alt

of sewers here. Mr. C. M. Arnold, of Lethbridge, was 
consulting engineer.
Alb6rta a., water-cooled

er & Transmis­
sion Company has been awarded to the ^epres-
Manufacturing- Company of Sweden, through „ ham 
entatives in Canada, lessrs. Kilmer Pullen & Bu ha™’ 
Toronto. Messrs. Smith, Kerry & Chace Toronto, consult
ing engineers. „ ., r w;re

CALGARY.—The contract for about 8,000 lbs., °, t0 
for the balance of this year’s electric lmht work was 
the Canadian General Electric Company, who have ]u 
opened a branch in Calgary, at $17-20 a hundred, 
discount allowance of the half of i per cent, for 3 -
cash. The tender of the Northwest Electric company 
$17.70 with no discount, and that of the Enterprise 
Company, *18.50. All these prices are f.o.b. uaiga y. 
British Columbia.

VICTORIA.—The Westminster Marine RaBway 
Pany’s tender of *20,000 has been accepted bv the 
Coast Mission for a boat with a 100 h. p. gaso me en.

Grand Trunk 
tional Transcontinental

the twelve months ending
in construction between 

end of March there were 725

CALGARY.—The order for four 7S0 
step-down transformers for the Calgary ing

expended
At the
miles of track laid

as Ms mtbsthe part of the ™en .^There were over 12,000 men in the 
«my ofrailroad builders during the past year Qntario
armyTORONTO.-The Temiskamm^^ Locomotive Corn- 
Railway recently placed W1 ders for four freight, two
pany, Ltd., of Kingston Ont orders^! ^ freight and 
passenger and two switching eng x 24„inch; weighing- 
passenger engines are , I4,ooo lbs. is on the
146,000 lbs. in working orde frucks The driving wheel 
drivers, and 32,000 lbs. °n th wheel base of engine 23 
base is 13 feet 6 inches, «_e to ht engines are the
feet 8 inches. The passenger anu wheels which, for
same, with the exception of the dtmng ^ the’freights 57
the passengers ^V^wTtchfng engines are the usual 6-wheel 
inch diameter. The .swltclV^ Ler I28,ooo lbs. ; cylinders

'1 %iisS'R.-Th, ,-=a ofn?=of—SS
from the tubes at the CMadia, cQmpletely opened the sub­
tunnel under the Det^cers 0f the construction company 
aqueous passage. under the river and found the
made a The next work will be thessxressfc.
Manitoba. , . d divine- piles for the

DAUPHIN. — Steel ^ f . v r m R east of Ochre
bridges on the Ste. RoseJ^QaSber * tf' by the Mackenzie 
river was commenc This work will be rushed
and Mann Construction company, i s regular tram
to completion before the winter. TheJrst^ ^ Hudson 
service was inaugurated ™ ?c vice4wm be weekly from 
Bav line of the C. N. K. Mission the present end

stated a few days ago that «n. completed in
dira-frJ?skTr,=iswb«$i™« •<■ * <™ -h-

death in construction work on
the last fiscal 

The

SEWERAGE AND WATERWORKS.

Ontario. ,
OTTAWA.—Mr. N. J. Ker, city engineer has be^ 

authorized to proceed with the construction o 1 
from the end of the new aqueduct to the intake at P 
Bay, a distance of one mile. The estimated cost of the pipe, 
whose inside diameter is to be 42 inches is *64,000-

WESTON.—Tenders are invited until Monday. ov^ 
- 1st, for the construction of waterworks.

Chipman, of Toronto, has charge of the work.
British Columbia. , , /n=trihutionVICTORIA.—The water pipes for the new d b ^
system in the municipality of Oak Bay have ar > 
council have decided to lay them by day labor.

her

ELECTRICRAILWAYS—STEAM AND

New Brunswick ... • oper-
ST. JOHN.—The Drummond Company, w “ ave fifteen 

ating the iron mines in Gloucester Coun y, ■ ’j]s are now 
miles of the railway ’ready by sprmff- At
being laid. All the ork will be.,fipnlSrautay construction, 
Present 400 men are at work °” the number might
and if it were possible to secure labor

> s

5 £
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stretch, which is 330 miles in length, and which has been 
under construction for the past two years, 
runs parallel with the G.T.P. and C.N.R., and opens up a 
fine stretch of country, which already is well settled.

WINNIPEG.—The active work of locating the line of 
the Hudson Bay Railway has begun. Mr. W. J. Clifford, 
with a large party have commenced work at the Pas Mission. 
Other parties will be sent out later. It is the intention to 
push the location line as fast as possible. The parties will 
work out all the winter, and supplies will be transported by 
dog trains.
Alberta.

rangements are being made with the Ottawa Electric Com­
pany for a temporary supply of power.
British Columbia.

The new line

VICTORIA.—Messrs. Sanderson and Porter, of New 
\ork and San Francisco, represented by Mr. R. Carpenter, 
have charge of the installation of the 10,000 horse-power 
electric generation plant which is being erected by the British 
Columbia Electric Railway at Jordan River, near here at an 
approximate cost of i % millions. The company expects to 
have the work completed in 18 months.

FINANCING PUBLIC WORKS.EDMONTON.—The Great Waterways Railway has 
made an actual start on the work of locating a line from 
Edmonton to Fort McMurray, 400 miles. On Saturday last 
sixteen surveyors were sent out, and they will commence 
operations about 15 miles north of the city.

EDMONTON.—Mr. C. R. Stovel, right of way agent for 
the C. N. R., was recently in the Stettler district, to obtain 
right of way for the line from VegrevTlle to Calgary. The 
grading from Camrose to Stettler is practically completed. 
British Columbia.

VANCOUVER.—Winter weather notwithstanding, the 
work of surveying for the transcontinentals now entering 
British Columbia is to be nushed with vicor during the next 
few months. A Grand Trunk Pacific party is in the territory 
between Nicola Lake and Kamloops, while the Canadian 
Northern outfit, which has been on the North Thompson all 
summer, is preparing to push on from Cranberry Lake. An­
other party will work in the Yellowhead all winter for the 
same company.

VICTORIA.—Mr. H. Fry, representing the British Col­
umbia Government, and W. J. H. Holmes of the E. & N. 
Railway Company are in charge of parties which have been 
sent out to re-survey the northern boundary of the E. & N. 
railway lands.

NELSON.—The street railway by-law was carried al­
most unanimously. The company’s plans as to initial equip­
ment and extension comprise : Motor generation set, in­
cluding sheds, switchboard and necessary cable from sub­
station to trolley mains, $ it,000. Two double-truck four- 
motor cars and two trailers, $12,000. Car barns, machine 
shop and full line of repair parts, $2,500. Rotary broom 
and apparatus necessary to attach same to core, $1,200. Belt 
line extension, $16,000. Total, $43,700.

VICTORIA.—Track-laying on the Alberni line of the 
C.P.R. is being rushed. The branch has been graded to a 
point about five miles beyond French Creek, and by the end 
of the year the company hopes to be operating trains to 
Cameron Lake.

Debentures were recently sold by the following munici­
palities :—

Kingston, Ont.—$33,400 local improvements.
Niagara Falls, Ont—$6,426, sewers.
Osgood, Ont.—$4,429, drainage.
Guelph, Ont.—$20,000, sewerage.
Unity, Sask.—$8,000, local improvements.
Manor, Sask.—$3,000, sidewalks.
Saskatoon, Sask,—$68,250, local improvements 
Amaranth Township, Ont.—$7,800, bridge.
Nelson, B.C.—$10,000, local improvements.
St. Boniface, Man.—$100,000 local improvements 
Hamilton, Ont.—$80,000, schools.

Ontario.
EAST TORONTO.—The Township of Scarboro unani­

mously passed a by-law to raise $16,000 by debentures for a 
school building and site north of Munro Park, Toronto.

GALT. A by-law to provide $5,000 for water-works ex­
tension was defeated by a vote of 84 for to 98 against. This 
is the smallest vote registered in the history of the town.
' ÇODERICH.—The by-law to guarantee the bonds of the 
Good Roads Machine Company, of Hamilton, to the extent 
of $40,000 carried by a substantial majority.

LONDON.—A by-law for storm sewers will probably be 
submitted at next election here.

OWEN SOUND.—A new addition will be built to the 
General and Marine Hospital, costing $12,000 or $15,000. 
1he town council have passed a resolution authorizing the 
raising of $400,000 for a railway, either by creating a de­
benture debt or by guaranteeing bonds.

PETERBOROUGH.—A by-law for a new hospital to 
■cost fifteen or twenty thousand dollars will be submitted to 
the ratepayers at an early date.

PORT COLBORNE.—Waterworks and electric light ex­
tensions whose estimated cost is $2,600 have been sanctioned 
by the town council. Debentures will be issued.

SALTFLEET.—This municipality will issue $9,000 de­
bentures for cleaning drains.
Manitoba.CEMENT—CONCRETE.

HAMIOTA.—Tenders are invited until November 5th 
by Joseph Andrew, secretary-treasurer of the municipality, 
for $13,000 telephone debentures.
Saskatchewan

\ ORKTON.—High school debentures amounting to 
$16,000 will be voted on by the ratepayers of Yorlcton.

MOOSE JAW.—Mr. J. W. Sifton, secretary of the 
municipality invites tenders for $25,000 school debentures, 
until 26th October.

SASKATOON.—The by-law to provide $18,000 for a foot­
bridge at Twentieth Street will be voted on on November 18th.
Alberta.

Ontario
THOROLD.—Messrs. Battle will shortly erect a building 

here for the manufacture of concrete blocks.
Manitoba.

WINNIPEG.-—The Manitoba Gypsum Company are 
pushing ahead with the construction of their new plant. The 
main building is 66 x 160 feet, of reinforced concrete and 
brick. The plant will, on completion, afford another evid­
ence of the progress being made in substantial buildings for 
the manufacturing industries of Winnipeg.

TELEPHONY. CALGARY.—The Langevin bridge by-law, for a 30-foot 
bridge over the Bow River at Fourth Street East, was sanc­
tioned by 237 for to 13 against.

STRATHCONA.—Raymond R. Houghton, secretary-trea­
surer of this municipality, invites tenders for $15,000 tele­
phone debentures, until November 1st.
British Columbia.

NELSON.—The street railway by-law was carried practi­
cally unanimously, and the company will shortly be placing 
orders for equipment.

NEW WESTMINSTER.—The ratepayers of Richmond 
have passed by-laws to raise $350,000 by a debenture issue. 
The sum of $275,000 was asked for waterworks extensions, 
of which $150,006 is for a distributing system, and the bal­
ance will be paid the City of New Westminster for a main

British Columbia.
PRINCE RUPERT.—The G.T.P. will install an up-to- 

date telephone system here shortly. Mr. A. B. Smith, man­
ager of the Telegraph Department, is making arrange­
ments.

LIGHT, HEAT, AND POWER.

Ontario.
OTTAWA.—The power house of the Hull Electric Rail­

way Company on Lake Deschenes was destroyed by a fire 
on Tuesday, October 19th, which damaged the plant. The 
street car service has been temporarily suspended, but ar-

-J



and joint system from Coquitlam Lake. The sum of $75»°°° 
was also asked for road improvements.

VANCOUVER.—The Burnaby Council have passed the 
by-law allowing the British Columbia Electric Railway to 
construct and operate a line through the municipality from 
Hastings Township to New Westminster. The line is to run 
from Boundary Road along the south side of Burnaby La e 
to the North Road and through to New Westminster.

MISCELLANEOUS.

Quebec.
MONTREAL.—Improvements to streets and other works, 

estimated to cost $33,665, have been authorized by the coun- 
c}}- The work will be done by day labor.
Ontario,

OWEN SOUND.—Mr. R. McDowall. C. E., has estim 
ated the cost of constructing a drydock here, at $225,000.

CHIPPEWA.—Favorable progress is being made on tne 
buildings which are being erected here by Messrs. Fitzgeral 
and Bennie.

CURRENT NEWS.

Ontario.
D WELLAND.—Mr. D. H. Philip, C.E., of Ottawa Mr 

Chatfield Ross, of Pt. Robinson, and Mr. Wm. Hoff, ot 
Onippewa, are at Welland. They will make surveys m con­
nection with the proposal to raise the level of Lake Erie. 
Estimates of land damages are being prepared. -
Quebec.

MONTREAL.—A merger has just been consummated 
between the Rhodes, Curry Co., of Amherst, N.S., the Can- 
■Ma Car Co., and the Dominion Foundry Company, of Mon- 
treal. Mr. N. Curry of Amherst will be general manager 
°f the company, whose capital will probably be $8,500,000.

PERSONAL NOTES.

. Mr. J. w. CALDER, B.A. Sc., formerly of Blyth, Ont., 
ls n°w located at Guelph, Ont.

MR. A. B. WALKER, formerly with the Canadian Fair­
banks Company, is now with H. W. Petrie Co., Limited, o 
1 oronto and Montreal in the machinery department.

MR. ROBERT CREELMAN, formerly commercial 
agent of the Canadian Northern Railway, was last week 
appointed to the position of assistant general passenger
agent.

MR. L. MERRIMAN, consulting engineer, of Chicago, 
who was recently in Regina looking over the waterworks, has 
bGen appointed by the Town of Dauphin, Man., to outline a 
scheme for waterworks there.
, Mr. KICKI KOBORI, M.E., chief electrical engineer 

of the Nji River Electric Company, at Kyoto, Japan, was 
at Niagara Falls last week inspecting the works of the power 
companies, with a view to gathering information as to the 
installation and operation cf power plants. His company will 
construct the biggest plant in Japan.

OBITUARY.

MR. GEO. TAYLOR, a well-known railway contractor, 
t'ed at Brockville, Ontario, on October 13th. Mr. 

aylor was a former traffic manager of the Canada Allan ic 
ailway, and built many sections of the Grand Trunk, Can- 

achan Pacific and Intercolonial Railways, and also a part ot 
be Soulanges Canal. He was unmarried, and 58 years o 

age.
MR. E. ELSTNER FISHER, until a few weeks ago, 

General manager and chief engineer of the T. II. & B. Kal 
>v.ay' Hamilton, Ontario, died on Wednesday, October 13- 
L r- Fisher was member of The Canadian Society of 1V1 
engineers, and as been connected with the T. H. & B. in 
be capacity of general superintendent since the road was 
„ui,t, fifteen years ago. He was educated at the I nite 
■Mates Academy at Annapolis, and before beginning his rau- 
r°ad career held a commission as lieutenant in the I mtec
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States navy. Later he was resident engineer with the Penn-

oughly efficient railroad man, and under hls mana£em“0 
the T H. & B. Railway became a very popular me. He also 
showed a fine public spirit, ever ready to give his assistance 
to any movement for the benefit of the city of his adoption. 
He took a prominent part in athletics, and was a lover o 
every honorable sport. Personally he was clear sighted, 
honest far-seeing and enthusiastic, and made friends easily. 
He was 56 years of age on Sunday last.

LATE CONSTRUCTION NEWS.

RAILWAYS—STEAM AND ELECTRIC.

Ontario
COBOURG —The Toronto & Eastern Railway, through 

Mr F LFowke, M.P., will apply for a charter to build 
“ electric railwa^ from’Cobourg to Toronto, via Bowman- 
ville, Whitby and Oshawa. . ,c

LONDON.—The South-Western Traction 
line running between London and Lake Erie at Port Stan 
ev was sold by auction on October 20th to Mr. J E. Me-

S& SSSSS* A

" Ed,„tU,hE£b H A Ev„«,e C-e.a-d, ,, preside--, -ed .
pany,
cheque in for $350,000.

The Chicago Milwaukee & St. Paul has ordered ~5o all 
steeJpassenger Jars, of «hid, .do for ,he ««.«-» cc

Strl-S SSeS. «
,o,d rff- ... a Pi»"" ™ 5»

of the improved land.

and the

cars

MARKET CONDITIONS.

grades have been liber y tive as during the previous few weeks,
Foundry grades are not quit® » firm prices. English iron is commenc 
but there is still a large and this has a tendency to pre-
ing to come m at Atlantic coa» y . jes in that section. On
vent further advances m prices ^ tQn|> not only for pig-iron but 
the whole, the market has y feeling amongst the trade
for all classes of gradually advancing prices and a con-
being Strongly in the dire^°’^r°ilwSay systems are not only placing heavy 
tinuance of «ood, ord int0 the market with several large orders for
rail orders but have come mto tT,hi strengthening the market, 
locomotives, cars, etc., thus materia y forc, the tendency of prices

England and Europe c°“‘lnuAd ces however, have been immaterial, 
being in the upward direction being sold for prompt shipment at
save on pig-iron, manufactured articles being three months. The
prices which have prevailed during thejpas^ deUvcries
tendency is, however, o a excellent condition, not only as to prices 

Locally, the,.maEaana„e changing hands. Makers are heavily booked 
but a'so as to the t°“ ® d t0 take on further orders. Prices are ad- 
ahead and are being P - t^at next year will see them considerably 
vancing, and the like i1 . win be dearer than they .were the present
higher, as costs and mate ^ be advanced at least 5=c-

" , -T L t. or more per ton on pig-iron.
per ton, which is $1 or more per ^ ^

C-°,k/ Jo1*,, dollar to pig-iron, besides which, dealers are
advance of at least $i per ton.^wHch

will add another JjJJn’n.enV'bount'iesj 'which will add practically
«y e.-srota »

ïS-æsï'ï-ss :;F“- -
lierBar iron and Steel.-The -market promises to adyan, $2. mild

Î1.85 Per P,°^hd5s:ho!St5t"re$. 8S0rfor i x j-bas’e ; tire steel, $1.00 for
îx^base!: toe calk "eel $0.35; mlchine ’steel, iron finish. -

P0rtB0i,=£Lbes. -The market is steady.
and 2-inch tubes, 8%c. ; 2^-inch, ioc. , 3-mcn' 1/4 J ‘\'A

4-inch, 18 i-2C.

- —
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Building Paper.—Tar paper, 7, 10, or 16 ounces, $1.80 per 100 pounds ; 
felt paper, $2.75 per 100 pounds ; tar sheathing, 40c. per roll of 400 square 
feet ; dry sheathing, No. 1, 30 to 40c. per roll of 400 square feet ; tarred 
fibre, 55c. per roll ; dry fibre, 45c. (See Roofing ; also Tar and Pitch).

Toronto, October 21st, 1909.
In metals and hardware warehouses business has increased in volume. 

The demand for steel and iron is strong, and prices are firm all over the 
list. Such heavy merchandise as iron pipe, boiler tubes, black sheets, and 
galvanized iron are now in seasonable request by country manufacturers. 
We have not made many alterations of price, only nails and spikes, 
galvanized sheets and a few other items. An advance in iron pipe was 
noted last week ; it is far from improbable that a further advance will 
come, so that the present is a rather inviting time to buy such goods.

United States advices show great activity in demand for railway rails, 
which cannot be overtaken for months because steel mills are 
in their orders. “The billet, bar, plate and shape mills have failed to 
keep pace with the finishing plants. * * * The capacity of the country, 
apparently, has broken down in the middle (October 17th), for pig-iron and 
coke are still to be had, while billets nad steel bars cannot be bought, 
even at a premium, for prompt delivery.”

The following are wholesale prices for Toronto, where not otherwise 
explained, although for broken quantities higher prices are quoted

Antimony.—Demand active and price higher at $9.25 per 100 lbs.
Axes.—Standard makes, double bitted, $8 to $10 ; single bitted, per 

dozen, $7 to $9.
Bar Iron.—$1.95 to $2, base, per 100 lbs., from stock to wholesale 

dealer. Market well supplied.
Boiler Plates.—54-inch and heavier, $2.20. Boiler heads 25c. per 100 

pounds advance on plate. Tank plate, 3-16-inch, $2.40 per 100 lbs.
Boiler Tubes.—Orders continue active. Lap-welded, steel, 154-inch, 

ioc. ; 154-inch, 9c. per foot ; 2-inch, $8.50 ; 2 %-inch, $iQ; 254-inch, $10.60 ; 
3-inch, $12.10 ; 354-inch, $15 ; 4-inch, $18.50 to $19 per 100 feet.

Building Paper.—Plain, 30c. per roll ; tarred, 40c. per roll, 
fairly active.

Bricks.—Business is very active, price at some yards $9 to $9.50, at 
others, $9.50 to $10 for common.. Don Valley pressed brick move also 
freely. Red and buff pressed are worth $18 delivered and $17 at works 
per 1,000.

Broken Stone.—Lime stone, good hard, for roadways or concrete, f.o.b., 
Schaw station, C.P.R., 60c. per ton of 2,000 lbs., i-inch, 2-inch, or larger, 
price all the same. The supply is excessive ; hence the lowered price. 
Broken granite is selling at $3 per ton for good Oshawa.

Cement.—Manufacturers’ prices for Portland cement are $1.35 without 
bags, or $1.65 including cotton bags for car lots on board car, Fort William 
or Port Arthur ; the price at Toronto is $1.30 without bags, or $1.70 with 

Smaller dealers get $1.35 to $1.40 per barrel without bags, in 
load lots, delivered in town.

Coal.—Retail price for Pennsylvania hard, $6.75 net, steady. This 
price applies to grate, egg, stove, and chestnut ; only pea coal is cheaper, 
namely, $5.75. These are all cash, and the quantity purchased does not 
affect the price. Soft coal is in good supply, American brokers have been 
covering the ground very fully. In the United States there is an open 
market for bituminous coal and a great number of qualities exist. We 
quote. Youghiogheny lump coal on cars here, $3.70 to $3.80 ; mine run, 
$3.60 to $3.75 ; slack, $2.65 to $2.85 ; lump coal from other districts, $3.40 
to $3.70 ; mine run 10c. less ; slack, $2.50 to $2.70 ; cannel coal plentiful at 
$7.50 per ton ; coke, Solvey foundry, which is largely used here, quotes at 
from $5.25 to $5.50 ; Reynoldsville, $4.50 to $4.75 ; Connellsville, 72-hour coke, 
$5.25 to $5.50.

Copper Ingot.—The market continues as before stated, price being 
$13.85 to $14.05, and the demand normal.

Detonator Caps.—75c. to $1 per 100 ; case lots, 75c. per 100 ; broken 
quantities, $1.

Dynamite, per pound, 21 to 25c., as to quantity.
Roofing Felt.—An improvement in demand of late, no change in price, 

which is $1.80 per ico lbs.
Fire Bricks.—English and Scotch, $30 to $35; American, $25 to $35 per 

1,000. The demand is steadv.
Fuses.—Electric Blasting.—Double strength 4 feet, $4.50 ; 6 feet, $5; 

8 feet, $5.50; 10 feet, $6. Single strength, 4 feet, $3.50; 6 feet, $4; 8 feet, 
$4.50 ; 10 feet, $5, per 100 count. Bennett's double tape fuse, $6 per 1,000

Cement.—Canadian cement is quotable, as follows, in car lots, f.o.b., 
Montreal :—$1.30 to $1.40 per 350-lb. bbl., in 4 cotton bags, adding ioc. fof 
each bag. Good bags re-purchased at ioc. each. Paper bags cost 2# 
cents extra, or ioc. per bbl. weight.

Chain.—Prices are as follows 54-inch, $5.10 ; 5-16-inch, $3.95 ; 5é-inch, 
$3.55; 7-16-inch, $3.35; 54-inch., $3.20; 9-16-inch, $3.05; 54-inch, $2.95; 54-inch, 
$2.90 ; #j-inch, $2.85 ; i-inch, $2.85. behind

Coal and Coke.—Anthracite, egg, stove or chestnut coal, $6.75 per ton, 
net; furnace coal, $6.50, net. Bituminous or soft coal : Run of mine, Nova 
Scotia coal, carload lots, basis, Montreal, $3.85 to $4 per ton ; cannel coal, 
$9 per ton ; coke, single ton, $5 ; large lots, special rates, approximately 
$4 f.o.b., cars, Montreal.

Copper.—Prices are strong at 14# to 1454 c.
Explosives and Accessories.—Dynamite, 50-lb. cases, 40 per cent, proof, 

15c. in single case lots, Montreal. Blasting powder, 25-lb. kegs, $2.25 per 
keg. Special quotations on large lots of dynamite and powder. Detonator 
caps, case lots, containing 10,000, 75c. per 100 ; broken lots, $1; electric 
blasting apparatus :—Batteries, 1 to 10 holes, $15 ; 1 to 20 holes, $25; 1 to 
30 holes, $35 ; 1 to 40 holes, $50. Wire, leading, ic. per foot ; connecting, 
50c. per lb. Fuses, platinum, single strength, per 100 fuses :—4-ft. wires, 
$3; 6-ft. wires, $3.54 ; 8-ft. wires, $4.08 ; 10-ft. wires, $5. Double strength 
fuses, 4-ft., $3.75 ; 6-ft., $4.29 ; 8-ft., $4.83 ; 10-ft., $5.37. Fuses, time, double­
tape, $6 per 1,000 feet ; explohmeters, fuse and circuit, $7.50 each.

Galvanized Iron.—The market is steady. Prices, basis, 28-gauge, are:—
Queen’s Head, $4.40 ; Comet, $4.25 ; Gorbal's Best, $4.25 ; Apollo, io54 
oz., $4.35. Add 25c. to above figures for less than case lots ; 26-gauge is 
25c. less than 28-gauge, American 28-gauge and English 26 are equivalents, 
as are American 10M oz., and English 28-gauge.

Galvanized Pipe.—(See Pipe, Wrought and Galvanized).
Iron.—The outlook is strong. The following prices are for carload 

quantities and over, free on dock, Montreal, prompt delivery ; No. 1 Sum- 
merlee, $20.50 to $21; selected Summerlee, $20 to $20.50 ; soft Summerlee, 
$19.50 to $20 ; Clarence, $18.25 to $18.50 ; Midland or Hamilton pig is 
quoted at $20 to $20.50 per ton for No. 1 f.o.b., cars at point of produc­
tion, No. 2 being $19.50 to $20, and No. 3 $19 to $19.50 for delivery during 
the next six months. It is said Dominion and Scotia companies are not 
quoting prompt delivery. Carron No. 1, $20.50 to $21 ; Carron special, $20 
to $20.50.

Laths.—See Lumber, etc.
Lead.—Prices are about steady, at $3.50 to $3.60.
Lead Wool.—$10.50 per hundred, $200 per ton, f.o.b., factory.
Lumber, Etc.—Prices on lumber are for car lots, to contractors, at mill 

points, carrying a freight of $1.50.

Demand is

bags.

culls out,
$18 to $22 per 1,000 feet ; white pine, mill culls, $16 to $17. Spruce, i-in. 
by 4-in. and up, $15 to $17 per 1,000 ft. ; mill culls, $12 to $14. Hemlock, 
log run, culls out, $13 to $15. Railway Ties ; Standard Railway Ties, 
hemlock or cedar, 35 to 45c. each, on a 5c. rate to Montreal. Telegraph 
Poles: Seven-inch top, cedar poles, 25-ft. poles, $1.35 to $1.50 each; 30-ft., 
$1.75 to $2 ; 35-ft., $2.75 to $3.25 each, at manufacturers' points, with 5c. 
freight rate to Montreal. Laths: Quotations per 1,000 laths, at points 
carring $1.50 freight rate to Montreal, $2 to $3. Shingles: Cedar 
shingles, same conditions as laths, X, $1.50 ; XX, $2.50 ; XXX, $3.

Nails.—Demand for nails is better, but prices are steady at $2.30 per 
keg for cut, and $2.25 for wire, base prices. Wire roofing nails, 5c. lb.

Paints.—Roof, barn and fence paint, 90c. per gallon ; girder, bridge, 
and structural paint for steel or iron—shop or field—$1.20 per gallon, in 
barrels ; liquid red lead in gallon cans, $1.75 per gallon.

Pipe—Cast Iron.—The market is unsettled and uncertain, as dealers are 
compelled to meet competition from all sources. Prices are easy and ap­
proximately as follows :—$31 for 6 and 8-inch pipe and larger ; $32 for 
5-inch and 4-inch at the foundry. Pipe, specials, $3 per 100 pounds. Gas 
pipe is quoted at about $1 more than the above.

Red pine, mill

Pipe.—Wrought and Galvanized.—Demand is much better and
steady, moderate-sized 

lots being : 54-inch, $5.50 with 63 per cent, off for black, and 48 per cent, 
off for galvanized; 54-inch, $5.50, with 59 per cent, off for black and 44 per 
cent, off for galvanized ; 54-inch, $8.50, with 69 per cent, off for black, and 
59 per cent, off for galvanized. The discount on the following is 7254 per 
cent, off for black, and 6254 per cent, off for galvanized ; 54-inch, $11.50 ; 
i-inch, $16.50 ; 154-inch, $22.50 ; 154-inch, $27; 2-inch, $36; 2#-inch, $57.50 ; 
3-inch, $75.50 ; 3 54-inch, $95; 4-inch, $108.

Plates and Sheets.—Steel.—The market is steady. Quotations are : $2.20 
for 3-16 ; $2.30 for 54, and $2.10 for 54 and thicker ; 12-gauge being $2.30 ; 
?4-gauge, $2.15 ; and 16-gauge, $2.10.

Rails.—Quotations on steel rails are necessarily only approximate and 
depend upon specification, quantity and delivery required. A range of 
$30.50 to $31 is given for 60-lb. and 70-lb. ; 80-lb. and heavier, being $30 ; 
rails, per gross ton of 2,240 lbs., f.o.b. mill. Re-laying rails are quoted at 
$27 to $29 per ton, according to condition of rail and location.

Railway Ties.—See lumber, etc.
Roofing.—Ready roofing, two-ply, 70c. per roll ; three-ply, 95c. per roll 

of 100 square feet. Roofing tin caps, 6c. lb. ; wire roofing nails, 5c. lb. 
(See Building-Paper; Tar and Pitch ; Nails, Roofing).

Rope.—Prices are steady, at 9c. per lb. for sisal, and io54c. for Manila 
Wire rope, crucible steel, six-strands, nineeten wires ; %-in., $2.75 ; 5-16, 
$3-75 î $4-75 J $5-25 ; 54, $6.25 ; 54, $8; ?4, $10; i-in., $12 per 100 feet.

Spikes—Railway spikes are steady at $2.35 per 100 pounds, base of 
554x9-16. Ship spikes are steady at $2.85 per 100 pounds, base of 56 x 10- 
inch, and 54 x 12-inch.

Steel Shafting.—Prices are steady at the list, less 25 per cent. Demand 
is on the dull side.

Telegraph Poles.—See lumber, etc.
Tar and Pitch.—Coal tar, $3.50 per barrel of 40 gallons, weighing about 

500 pounds ; roofing pitch, No. 1, 70c. per 100 pounds ; and No. 2, 55c. per 
100 pounds ; pine tar, $8.50 per barrel of 40 gallons, and $4.75 per half­
barrel ; refined coal tar, $4.50 per barrel ; pine pitch, $4 per barrel of 180 
to 200 pounds. (See building paper ; also roofing).

Tin.—Prices are unchanged, at 3354 to 34c.
Zinc.—The tone is steady, at 554 to 6c.

the tone is firm, though

Iron Chain.—54-inch, $5.75 ; 5-16-inch, $5.15 ; 54-inch, $4.15 ; 7-16-inch, 
$3.95 ! 54-inch, $3.75; 9-16-inch, $3.70; 5i-inch, $3.55; 54-inch, $3.45 Î ?4-inch, 
$3.40 ; i-inch, $3.40, per 100 lbs.

Iron Pipe.—The expected advance has come ; we now quote, black, 54- 
inch, $2.03 ; 54-inch, $2.25; 54-inch, $2.63 ; .>4-inch, $3.28 ; i-inch, $4.70 ; 154- 
inch, $6.41 ; 154-inch, $7.70 ; 2-inch, $10.26 ; 254-inch, $16.39; 3-inch, $21.52 ; 
354-inch, $27.08 ; 4-inch, $30.76 ; 454-inch, $38; 5-inch, $43.50 ; 6-inch, $56. 
Galvanized, 54-inch, $2.86 ; 56-inch, $3.08; 54-inch, $3.48 ; 54-inch, $4.43 ;
i-inch, $6.35 ; 154-inch, $8.66 ; 154-inch, $10.40 ; 2-inch, $13.86, per 100 feet.

Lead.—Prices steady outside. This market is steadier, and demand 
quiet, at $3.75 to $3.85 per 100 lbs.

Lime.—Retail price in city 35c. per 100 lbs. f.o.b., car ; in large lots at 
kilns outside city 22c. per 100 lbs. f.o.b. car. Demand is good.

Lumber.—Prices continue steady, and city demand still active. 
We quote dressing pine $32.00 to $35.00 per M ; common stock 
boards, $26 to $30 ; cull stocks, $20 ; cull sidings, $17.50 ; Southern pine 
dimension timber from $30 to 45, according to size and grade ; finished 
Southern pine according to thickness and width, $30 to $40. Hemlock in 
car lots, $16.50 to $17; spruce flooring in car lots, $22 ; shingles, British 
Columbia, $20 ; lath, No. 1, $4.25 ; No. 2, $3.75 ; for white pine, 48-inch ; 
for 32-inch, $1.60, and very few to be had.

Nails.—Wire, $2.25 base ; cut, $2.60 ; spikes, $2.85 per keg of 100 lbs.
Pitch and Tar.—Pitch, demand moderate, price so far unchanged at 

70c. per 100 lbs. Coal tar fairly active at $3.50 per barrel.
Pig Iron.- -There is fair activity and prices are maintained. Clarence 

quotes at $20.50 for No. 3 ; Cleveland, $20.50 to $21; in Canadian pig, 
Hamilton quotes $19.50 to $20 per ton. Producing plants are everywhere 
busy, and there is considerable business in prospect for 1910.

Plaster of Paris.—Calcined, New Brunswick, hammer brand, car lots, 
$2; retail, $2.15 per barrel of 300 lbs.

Putty.—In bladders, strictly pure, per 100 lbs., $2.25 ; in barrel lots, 
barrel of three bushels.$2.05. Plasterer’s, $2.15 per

Ready Roofing.—An improved request is noted lately, at catalogue 
prices before quoted.

j


