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. of all the Canadian Northern’s eastern lines and the 
transfer to the Canadian Northern of all the Grand 
Trunk’s western lines, including the Grand Trunk Pacific 
and its branches.

IR Henry L. Drayton and Mr. W. M. Acworth, two 
of the three members of the Royal Commission to 

I - Inquire into Railways and Transportation, have sub- 
; J0^ I mitted to parliment a majority report advocating t at
ool °* I the government take over the Grand Trunk, Grand 1 run v 
nly I Pacific and Canadian Northern Railways and transfer them 
of 3°' I to a board of five trustees wno shall operate them mde- 
;rvic*> Psndently of the government. Ihey also recommen t iat 
itatcSi the Transcontinental, Intercolonial and Prince Edwar 

jsland Railways should be transferred to the tiustees.^ 
nhic^ Dominion Railway Company, which is the name
a ha5 I Undcr which the trustees would probably operate, wou c 
l’Ufit' ' c°ntrol twenty thousand miles of railways, and woulc ie 
P-icific I largest system in the world not state-operated, an
of tbe Second only to the government-operated German system.

J Mr. Alfred Smith, president of the New York Central
"‘nes, who is the third member of the commission and its 

chairman, submits a minor report dissenting from many 
the views of his colleagues' and advising the government 

e° ^eave the railroads in private hands and to continue 
itat6’ ’tancial assistance from time to time as required. I e 
ello'v: | s,ates, however, that the systems should not be left as 
fall I taey are, but recommends the transfer to the Grand Trunk 

wn | ________ _

Table Indicating Prospects of the Proposed Railroad Merger

s
The majority report is a printed document of ninety 

pages, 6ÿZ ins. x 9^ ins., regulation government blue- 
book size and style, and is accompanied by two appen­
dices,—one twelve pages long reviewing the evidence 
heard by the commission in its examination of Mr. E. J. 
Chamberlin, of the G.T. R., at Montreal on February 
24th, 1917; the other, occupying seventy-four pages, pre­
senting Prof. Swain’s report on physical valuations. The 
minority report requires only fifteen pages, presenting no 
statistics and being largely commentary upon the majority 
report.

In addition to a short introduction and to a summary 
of conclusions and recommendations, the majority report 
is divided into six main parts.

Part I. deals with Canadian railways in general, 
giving mileage, capital and state aid, apportionment of 
mileage, gross and net revenue, investment in road and 
equipment, return on capital, government aid in general, 
government aid to Canadian Northern, government aid to
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The sixth and last portion of the report touches briefly 

1 a wide variety of subjects kindred to the mam 
It advocates railway commission control

and suggests that the com' 
netf

re
Canadian Pacific, government aid to Grand Irunk, gov­
ernment aid to Grand Trunk Pacific, total public invest- 
" pr=P°mo« of public investment and h.stonca! 
development and growth of Canadian railways.

Part II. deals with the Grand Trunk System, the 
chapter headings being: G.T.P. Finance Grand Trunk 
Liability for G.T.P., Grand Trunk Co. s Proposal Grand
Trunk'Case, Inception of the National Transcontmen a,
Letter from the President of the Grand Trunk, Hearing 
of Grand Trunk Officials at Montreal G.T.P. Case Com
mission’s Conclusions, Parent Grand Trunk Co Grand 
Trunk Maintenance Expenditure, Grand Irunk Capital 
Expenditure Required, Effect on Canadian Business, and 

Commission’s Recommendation.

G
Gestigation.

the Dominion Railway Co
mission’s jurisdiction be enlarged to report on 
charters and on subsidies and guarantees. Over app 
of Dominion and Provincial control is condemned, 
recommended that a running audit be made of the v 
minion Railway accounts and that the accounts be p 
lished in clear form, so that the taxpayers will kn 

exactly where the government
Railway councils similar to those held under t 

German system are recommended for future orgamzati 
Railways in excess of existing requirements are discus^ 
Attention is called to the necessity of improvement 
highways as feeders to the railways. The Hudson » ’ 
Railway is discussed and practically condemned, 
commission were asked to report on steamship connev 
tiens, but have not touched upon this subject on accou 
of the very short time at their disposal and the comp 
revolution in the shipping trade caused by the war. 
public is warned that the tendency of railway rates is 
rise rather than fall. The report ends with a strong p 
for immediate action.
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TheMajority Report Divided Into Six Main Parts.
The Canadian Northern System is fully dealt with m 

Part III., which reviews the C.N.R. position in 1914, the 
annual report for 1916, C.N.R. estimates for 1914 and 
miy comparison with Canadian Pacific, prospective re­
quirements of C.N.R., value of Canadian Northern under­
taking (1. cash investment ; 2, physical basis; 3, going 
concern), and conclusions as to Canadian Northern.

Possible methods of public control 
Part IV. of the report and government operation is dis­
cussed and rejected. An obstacle created by the Canadian 
Pacific position is discussed. Receivership is considered 
but rejected and transfer to a new body is recommended. 
Suggested transfer of all railways to the Canadian Pacific 

whole or portion of the C.N.R. to Canadian 
discussed and rejected. The possibdity of 

forming a commercial company along the lines either of 
the Mexican precedent or the New York Subway pre­
cedent is considered but not favorably. “Canadian Rad- 

Should Be Under Canadian Control, is the title of

ir

G
b

b

Gthe conclusions and recommend3' 
officially summarized

The following are 
tions contained in the report as 
Sir H. L. Drayton and Mr. Acworth

reviewed inare

Summary of the Dray ton-Ac worth
Conclusions and Recommendation

rea1 g
1. The mileage of Canadian railways is very g 

in proportion to the population of the country. It has 
creased out of proportion to the increase of population ^

2. Canada’s natural waterways make railways 
than in other countries.

or of a 
Pacific is

absolutely necessary
3. The net return is so low as to prove 

railways have been built than can be justified on 
mercial grounds under present conditions.

4. The public investment in railways is very laXé 
The total amount of public capital involved in direct c 
struction of Government lines, and cash aid, land gr ^ 
and guarantees to private companies, is $968.451,°

counting the value of lands still unsold.
5. Public aid to the principal companies, includ’ 

subsidies, land grants, and guarantees, amounts to
In the case of the .Grand Trunk Pa , 

nearly two-thirds of the total investing

that m°f6 
cot*'

ways
the last chapter of this part.

The longest portion of the report is Part \ ., out­
lining the Dominion Railway Co. The headings of the 
chapters in this part of the report are as follows

1

Dominion Railway Organization Recommended.
Government Operation Not Recommended, Recom­

mendation of Independent Board of Trustees, Constitu­
tion of Board and Tenure of Office, Board to be Non- 
Political, Board to be Permanent and Self-Perpetuating 
(including a review of Australian experience), Railways 
Not a Proper Subject for Direct Parliamentary Control, 
Growth of Extra-Parliamentary Functions of the State, 
Private Interests and Public Interests, Control of Do­
minion Railway by Railway Commission, Relation Be­
tween Trustees and their Employees, Incorporation of the 
Dominion Railway Co., Transfer of Stock to Trustees, 
Transfer of Railways to Trustees, Canadian Northern 
Shareholders, Charges of Misappropriation Unfounded, 
Canadian Northern Successes and Failures, Arbitration 
Recommended, Grand Trunk Shareholders, 1 erms of 
Purchase Recommended, Real Value of Grand Irunk 
Property, Intercolonial and National 1 ranscontinental, 
Transfer of National Transcontinental Recommended, 
Transfer of Intercolonial Recommended (1, in the local 
interest ; 2, in the general interest; 3, in the interest of 
good management), Minor Recommendations, Legal I osi- 
tion of Trustees, Operation of Dominion Railway Co., 
Finance of Dominion Railway Co., Operation to be on a 
Commercial Basis, Wide Powers to be Given to 1 rustees. 
Financial Responsibility of Government, Prospects of 
Dominion Railway, and Specimen Economies Resulting 

from Combination.

!not

$680,000,000. 

it amounts to 
in the case of the Canadian Northern to over

1

<k'
6 There have been three phases of compan) 

velopment : (1) Unaided enterprise, (2) assistance by j 
sidies and land grants, (3) assistance by guarantees- 
guarantee policy is dangerous and its wiseom que

able.

quarters.

i

nKtraThe development of Canada justified two 
continental lines. It did not justify three. The 
Trunk and Canadian Northern should have been a

Gran:7-
-

in3

gamated. afl)
8. The Grand Trunk Pacific system has cost

$200,000,000. The interest charges amount to y 
$8,800,000 per annum. The net income last year , 
$826,653. The liability of the Grand Trunk Compan. 
interest amounts to over $5,000,000 per annum at pr 
and will rise to over $7,000,000 in 1923- ^ „

9. We cannot recommend that the Grand ^ 
Company be unconditionally released from their ha ’ ..j 
The responsibility for the National Transcontinenta

L

< e
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23. We do not recommend that the Grand Trunk, 
Grand Trunk Pacific and Canadian Northern Companies 
be allowed to go into the hands of a receiver.

24. Wie recommend that the control of these three 
companies be transferred to a new body.

25. We have discussed and rejected the following , 
suggestions :—

Transfer of all three railways to the Canadian Pacific.
Transfer of the Canadian Northern or a portion of 

it to the Canadian Pacific.

tests mainly with the Government, but that for the 
Grand Trunk Pacific proper belongs primarily to the 
Grand Trunk. The Government has voluntarily relieved 
the Grand Trunk of all responsibility for the N^tlona 
Transcontinental. In respect to the Grand Trunk Pacific 
Proper the Government is fully entitled, mora > as we

Grand Trunk Company to

Driefly 
in in' 
rol of 
com' 
ne* 

ipping 
It is 

e Do- 
; pub- 
kno*

as legally, to call upon the 
fulfil its contract.

has made10. The Grand Trunk Company proper
Its lines have not been 

which^injustifiable charges to capital, 
adequately maintained. More than $21,000,000,
°ught to have been spent on maintenance in past >ea s, 
has-not been spent. New capital expenditure of over 
§30,000,000 is immediately required. I he country is 
fering from the company’s inability to give a equa e 
service. The Grand Trunk Railway ought to be managed 
in Canada, and not from London.

26. There is no possibility of forming a new com­
mercial company to take over the three railways. Neither 
the Mexican precedent, under which the Government 
becomes a majority shareholder, nor the New Vork Sub­

precedent, under which the public authority shares

er the
zatiom
:ussed'
;nt
in Bay

way
the profits with the private shareholder, is applicable to 
this case.The

o n nee' 
.GCOUflf

implete
The 

:s is t0 
Ig pl^

mend®'
ized b)

27. Having come to the conclusion that direct 
ownership and operation by the Government is to be 
avoided, and that ownership and operation by 
mercial company is not possible, we recommend that a 
new public authority, a Board of Trustees, be incor­
porated by Act of Parliament as the “Dominion Railway 
Company’’; and that the Canadian Northern, Grand 
Trunk and Grand Trunk Pacific be transferred to this

11. We recommend that the control both of tl 
Grand Trunk Pacific and of the Grand Trunk be assume

the people of Canada on terms hereaftei set ou •
12. The Canadian Northern has been financed mainly 

by the issue of guaranteed securities. Till !9!4 11 me 
interest from its own resources. Since that ne 
Government has assumed very heavy obligations on 
°f the company. There is little prospect that t ie compa 
would be able in the near future to relieve the Governme

a corn-

behalf

body.
28. We recommend that the Government assume 

responsibility to the Dominion Railway Company for the 
interest on the existing securities of the transferred

°f these obligations. . .
13. The company’s estimate of. its future capita 

requirements is too low; and its estimates 0 P1 
growth of earnings have been and sti aie u
Anguine.

undertaking it
capital within the

atioi,s
y gre»; 
has ifl 

it ion • 
tys lcsS

lt mof6
in coif'

companies.
29. We recommend that the Intercolonial and Na­

tional Transcontinental be also transferred to the Do­
minion Railway Company for reasons which we give 
hereafter.

30. We recommend that the whole of the Dominion 
Railways be operated by the Trustees as one united sys­
tem, on a commercial basis, under their own politically 
undisturbed management, on account of, and for the 
benefit of, the people of Canada.

31. We recommend that there be five Trustees, three 
railway members, one member selected on the ground of 
business and financial experience, and one as specially 
possessing the confidence of railway employees ; that the 
original Trustees be named in the Act constituting the 
Board ; and that their tenure of office be substantially the

that of judges of the Supreme Court.
32. We recommend that the original Trustees retire 

after three, four, five, six, seven years, respectively, 
according to a prescribed scheme ; that they be eligible 
for reappointment ; and that all appointments subsequent 
to the original statutory appointments be by the Gov- 
ernor-General-in-Council on the nomination of the Trus­
tees themselves.

33. We lay stress on the importance of the Board 
being non-political, permanent, and self-perpetuating; 
and in this connection point to the experience of the 
Australian State Railways.

14. We estimate that as a separate 
Vv°uld require fully $70,000,000 of
next five

new
years.

15. We do not recommend that 
given to the Canadian Northern as at prese

stituted.

further public aid 
con-

stock repre­
sent value, either

!6. The Canadian Northern common 
Sents no cash investment, and has no pre _„vr*>rtv
°n the basis of the cost of reproduction of the prope . 
0r °n the basis of its earning power.
, z7- We recommend that the public take conjieafter

Canadian Northern Company on tenus
861 out.

V larg6' 
ect c°'r 
l grafl|5

,od°'151

icludi-1
to ove same as

*8. On the assumption that the peopjf pac:fic 
take control of the Grand Trunk, Grand Trunk Pacffic 
yi Canadian Northern, we consider possible methods 

management and operation.
,. *9- We do not consider that operation b\ a ^

2°- If the Government operated these three ra'l^ jjM 
VV°uld be bound in fairness to the Canadian Pacific 

Shareholders to take over their railway a so. The Cana 
Pacific gives good service and should not be inter

2l- Special objections to 
and operation are :—

tu (') That Canadian railways operate ; • diction
find miles of line subject to the foreign jurisdiction

* c United States ;
f2) That the Canadian Government

quired for

&Pa c
:stmept
r thr«e

&>any 
by ^ 

tees- . 
lues

rr-st. It would not securetiOF

o tra
i g< 
,n ad1^ 34. We give reasons for concluding that railways 

not a proper subject for direct parliamentary control. 
We point to a general tendency in modern democracies 
to withdraw certain subjects from this control. And we 
show that under parliamentary control the general interest 
of the whole community tends to be subordinated to the 
particular local and individual interests.

33. We recommend that the authority of the Rail- 
Commission be extended to include the Dominion

direct Government owner- are
st ne
t0r> 

/e , fp( 
'PanLt> 
: preS

IS
intal

ship
o'1’ more than seven

resources are
"t

war purposes.
22- We, therefore, reject 

ownership and operation.

way
Railway Company’s system.the idea of direct Govern-

& ment
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48. We deal with the legal position of the Trustees; 
and point out that the Canadian Northern, Grand Trunk 
and Grand Trunk Pacific companies will continue to 
exist ; and that consequently the rights of their security 
holders will remain undisturbed.

49. We recommend that the Trustees take over each 
railway as soon as the transfer can be effected, with the

of ultimately operating them all as a single

36. We give the reasons for our recommendation 
that one of the Trustees shall be appointed on the ground 
of his possessing the confidence of the railway employees.

37. We recommend the transfer to the Trustees of 
the common stocks of the Canadian Northern, Grand 
Trunk and Grand Trunk Pacific, subject to certain con­
ditions and reservations made hereafter.

38. We recommend the transfer to the Trustees of 
the Intercolonial and National Transcontinental Railways 
for reasons which we give hereafter.

P.

ai
th
T
sipurpose 

unified system. lx
50. We deal with the finances of the Dominion Rail­

way Company and point out that the Intercolonial, with 
no bonded indebtedness, has a considerable net revenue, 
and offers security on which new capital can be raised- 
We recommend the creation of a general and refunding 
mortgage of unlimited amount, to be issued as required-

51. We recommend that the Act of Parliament prO’ 
vide that the operation of the company shall be on a com­
mercial basis, and that the Trustees make no general 
reduction in rates until the property earns a reasonable

W

39. We deal with the question of the compensation 
to Canadian Northern shareholders. We find the charge 
that Messrs. Mackenzie and Mann have misappropriated 
public moneys unfounded. We find that the Canadian 
Northern shareholders possess a system of which the lines

well located and economically constructed, and that 
they have raised the necessary money with considerable 
financial skill and at moderate rates of interest, but that 
they erred in unwisely duplicating lines and reaching out 
into unremunerative territory.

40. We recommend that the question be considered 
whether Canadian Northern shareholders shall be per­
mitted to retain a moderate proportion of the $60,000,000 
shares which they now hold ; that the precise proportion, 
if any, and the relation of that proportion to their share 
of any future profits of the Dominion Railway Company, 
be fixed by arbitration.

41. We recommend that the entire share capital of 
the Grand Trunk, guaranteed, preference and ordinary, 
be surrendered to the Trustees in exchange for an annuity 
based on a moderate but substantial proportion of 
$3,600,000, the average sum paid as dividend in the 
last ten years ; and that this annuity should increase by.

cent, after the first seven years.

S-
«
01
B
s<

are tl
tl
es
c<net return.

52. We recommend that there be given to the Trus­
tees the widest powers in the management of their 

property. ^
53. We have endeavored to estimate the annual lia* I c 

bility of the Government to meet interest unearned during ^ 
the first few years of the new scheme, and we put it at 
about $12,500,000 per annum. We think this amount 
should diminish steadily but not slowly ; and that with

economic and politically undisturbed management

' tl
P:
ai

fi

is
proper
the attainment of a satisfactory financial result is only a 
question of time. a

We give specimens of the large economies j ^ 
which should result from combined operation. I

55. We recommend the enlargement of the functions J 

of the Railway Commission ; that it have jurisdiction over 
all Dominion Railways ; and report to Parliament on all |

ti

54-

40 or 50 per
42. We recommend that the precise figure be fixed 

by agreement, and that it be left to the directors of the 
Grand Trunk Company (1) to apportion the annuity among 
the five classes of Grand Trunk shareholders, and (2) to 

such assents of their shareholders as are legally

h
j
Ïproposed grants of charters, subsidies, and guarantees-

56. We deal with the conflict of Dominion and Pro­
vincial jurisdictions. We recommend that, to prevent this 
in future, the Governor-in-Council should in certain cases 
disallow Provincial Acts, and that no railway company . Ç 
should operate under both Dominion and Provincia 

charters.
57. We recommend that there be a continuous public

audit of the Dominion Railway accounts, and that f_u‘ 
and comprehensive reports be made annually to Parlia­

ment. ,
58. We recommend the establishment of Railway 

Councils to bring together the railway management and | 

representatives of public interests.
59. We point out that the existing railways are i*1 

of public requirements and show how much traft>c

!procure
required to complete the transfer.

43. We give reasons for considering that this re­
commendation is generous to the Grand Trunk. share­
holders, and why the shareholders in their own interest 
will do well to accept it.

44. We recommend the transfer to the Trustees of 
the National Transcontinental, in order that it may take 
the place it was built to take as part of a great inter­
ocean highway, and because its financial position would 
be hopeless if it terminated in a dead end at Winnipeg.

45. We recommend the transfer of the Intercolonial : 
(1) In the interest of the Maritime Provinces, to whom 
the Intercolonial at present can only give a local service 
with no adequate terminals beyond Montreal ; (2) in the 
interest of the taxpayer, who has a right to demand 
efficient and economical expenditure of. his money ; (3) in 
the interest of the railway staff, who will secure the wider 
opportunities of a great system.

46. We recommend that in future the Intercolonial 
be required to pay local taxes on the same basis as the 
other railways ; and that the inhabitants on the line 
receive statutory protection against increase of local rail-

t
t
f

excess
is required to make a Railway profitable.

60. We show that the cost of hauling grain to the 
station is sometimes as great as that of carriage from the | 
station to Liverpool, and recommend that the question 
of highway improvement and motor haulage be take*1 

into consideration.
61. We recommend that future expenditures on 

Hudson Bay Railway be reduced to the lowest possib>e 

amount.
62. We point out that railway rates'are much mote 

likely to rise than to fall in the immediate future.
63. And finally, we lay stress on the necessity f°( 

immediate action lest Canada should suffer from railla) J 
congestion even worse than that of the past winter.

way rates.
47. We make recommendations as to (1) non-railway 

property of the transferred undertakings, (2) getting in 
minority holdings of shares and outstanding titles to land, 
(3) arrangement with the holders of Canadian Northern 

cent, convertible income debentures.5 per
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On the single item of rails the cash expenditure re­
quired to restore normal conditions is reported as 
$5,312,142. The cost of restoring ballast to normal con­
ditions is reported as $2,434,000. With reference to 

in Canada, amounting to over six 
million dollars, it appears that they have accumulated 
during eleven years, 1906-1916, “during which period, in 
spite of the requirements of the property and the claims 
of public safety, $36,000,000 were paid out.in dividends,’’ 
says the report.

Position of Grand Trunk Railway
G.T.P. was the Fatal Mistake

From the majority report it appears that government 
;‘id to the Grand Trunk amounts to $28,145,693, and to 
the Grand Trunk Pacific $114,470,884, and to the Grand 
Trunk Pacific Branch Lines $13,469,004. This includes 

j subsidies and other cash aids as well as guarantees 
bonds, and includes all provincial and municipal ai as 
w"ell as Dominion governmeht aid.

No physical valuation was made of the Grand I runk 
System proper, as with the time at the disposal of the 
commission it was possible to make a physical valuation 
°nly of the Canadian Northern and Grand Trunk Pacific. 
Besides, it was thought that no useful purpose could be 
Served by a valuation of the Grand Trunk Railway proper, 
•he. vjèw being taken that the G.l.R. has been in opeia 
f‘on for such a length of time that its value is es 
established from its earnings. These earnings, say tie 
commissioners, must also be greatly discounted, owing to 
the commitments of the G.T.R. in Grand Trun ' acl c 
Projects, amounting to $123,280,980. The G.i. sta“ ® 
as guarantor of $97,301,252 bonds and debentures o 
G-T.P.; and in addition have advanced $26,179,7-1 m 
cash. The present annual liability of the Grand Trunk in 
connection with the G.T.P. System is considerably over 
fife million dollars per annum and in January, i923>
^ill be increased to seven million dollars. The ■ 1 erenc 
*s on account of the Dominion Government s o '&a 10
to Pay the interest on the government-guaranteed rs
mortgage bonds of the mountain section of the U. ■, 
amounting to $1,655,121 per annum for seven years a 
the completion of the road, which was officially January 

Ist, 1916.
The Grand Trunk Railway has not .

Being adequately maintained, says the majori ) r P 
^o depreciation fund has been created for equipm 

*r- Chamberlin’s evidence is that 5 per cent, on ie 
Çf the equipment ought to be annually charge un er 
Beading. This item, he says, would have îequire
a,1nual sum of $2,750,000. The vice-president in charge 
°f operation, Mr. Kelley, has direct responsibility 

plant. He agreed with Mr. Cham er in s 
^ence and submitted a full report on the question 
erred expenditure, as follows :—

G.T.R. Summary of Deferred Expenditures.

$ 8,943,97i-I4

deferred renewals

on

$21,000,000 Needed Now tor G.T.R. Maintenance.
“The twenty-one million dollars dealt with above, 

represent the _ money which the re­says the report 
sponsible officers of the company estimate to be required 
to put the existing plant into good normal condition. This 
is a revenue liability. But the existing plant is quite 
inadequate for existing traffic and requires large addi­
tions, for which new capital must be raised. The esti­
mates of necessary capital expenditures submitted to us 
are as follows :—
“Requirements for rolling stock, shops and

machinery ..............................................................
“Requirements for automatic block signals

(main line in Canada only)............................
“Requirements for installing rock ballast 

crushing plant ....................................................

$26,150,000

3>533>°°°

467,500

$30,i50>5°0“Total
l

“Putting together revenue and capital expenditure, 
we find that the Grand Trunk Railway, in the opinion of its 

officers, requires over $51,000,000 spent upon it to 
put it in a position to meet the requirements of its to-day’s 
business. We see no reason to expect that under exist­
ing conditions this necessary money will be provided. The 
effect on the country’s business of deficient railway 
facilities is very serious.

own

been and is not

The Grand Trunk Company’s Board of Directors is 
We cannot think that the state of3,000 miles away, 

affairs which our investigation has disclosed could have 
arisen, had the Board been on the spot, 
to the conclusion that the control of an important Cana­
dian company should be in Canada. But this cannot be 
secured as long as the Grand Trunk Railway is owned by 
shareholders in England, 
elusion, therefore, that the control, not only of the Grand 
Trunk Pacific Company, but also of the Grand Trunk 
Company of Canada should be surrendered into the hands 
of the people of Canada. We recommend that the chair- 

of the Grand Trunk Company be informed, that it is 
only on this condition that the Government is prepared 
to relieve his company of the obligations which it has 
incurred in respect to the Grand Trunk Pacific. We recur 
later on in this report to these two companies, in order to 
set out our- recommendations as to their ownership and 
management in the future, and as to the terms to be 
offered to the Grand Trunk shareholders.”

We are forced

We have come to the con-

Bebtiil(}ing and reinforcing freight car

p equipment ............................................... ..
-quipping- freight and passenger cars witfi 

safety appliances—
Original estimate . • • $850,722.50 
Already expended 392,220.89

man

458.50I.61
Balance to be expended

Equipping engines with safety appliances

Original estimate ...........$ i7>828-oo

Already expended ........... 553-1 1
G.T.R. Accuses Government of Bad Faith.

i7.274-32- Balance to be expended
’-'ferired renewals in Maintenance of Way 

Department—
In Canada ....................$6,182, 7-
In United States . • ■ • 5’578-92

The Grand Trunk have asked the government to be 
relieved of their G.T.P. liabilities and to have refunded 
to them all of the money which they have put into the 
G.T.P., claiming (1) that the government had in effect 
gone into partnership with the G.T.P., and that subse­
quently it had by subsidies and guarantees enabled the 
Canadian Northern to come into existence, and that this 
action of the government was, in view of its position as

1

— $11^761,598-00

$21,181,345-°7
Total - • • ■ 

ntreal, March 5, 1917-
Nlo T
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can be so maintained as to render possible the raising of 
sufficient capital as required.

The total issued stock of the Grand Trunk Railway 
is about $240,000,000, about one-half of which is pre­
ference and one-half ordinary stock. The London Stock 
Exchange valuation of this nominal $240,000,000 is at 
the present time about seventy or seventy-five million 
dollars, ranging from 56 for the 4 per cent, guaranteed 
stock, which for the past ten years has received its 
dividend practically in full, down to about 10 for the 
ordinary stock, which has never received a dividend.

The total dividends paid in the past ten years have 
been $36,106,439, or an average of $3,610,643 per 
annum. Therefore, the stock exchange valuation practi­
cally capitalizes the dividends on a 5 per cent, basis. 
“This in a rapidly developing country might be reason­
able, if the dividends had been earned and could be main­
tained, but in view of the statement of the company’s own 
officers that $21,000,000 which ought to have been spent 
out of the revenue for maintenance has not been so spent, 
it cannot be contended that the dividends have been 
earned. In view of the further fact that the company has 
to face immediate liabilities of over $5,000,000 per annum 
in connection with the G.T.P., and requires a capital ex­
penditure of $30,000,000 on its own lines to put the com­
pany in proper condition to do its existing business, it can 
still less be contended that the dividends are main­
tainable.”

To prevent arrears again accumulating, future 
charges must be $2,500,000 a year heavier than in the 
past on equipment alone, according to Mr. Chamberlin’s 
judgment. Even supposing the company could raise the 
new capital required and only had to pay 5 per cent. f°r 
it, the additional interest charge would mean a serious 
reduction of the dividend, and this on the Grand Trunk 
lines alone, independently of the company’s liabilities in 
respect to the G.T.P. The G.T.R." chairman has admitted 
that the G.T.R. are “at the end of their tether” and that 
it is “quite impossible for them to meet the extra 
liabilities arising from the G.T.P. Co.”

Position of the Canadian Northern—
Eastern Lines Absorb All Profits

The majority report states that the Canadian Northern 
System has received subsidies from the Dominion and 
provincial governments of $38,874,148; land grants from 
which $16,603,295 has been realized from sales and 
$I7,776,5I4 from mortgages; loans from the Dominion 
government amounting to $25,858,166; and securities 
guaranteed by the Dominion and provincial governments 
to the amount of $199,141,140; or a total of public as­
sistance, direct and indirect, of $298,253,263.

In 1914, with heavy interest payments to be made, 
and large construction contracts still open, the company 
found its resources insufficient to complete and equip its 
system. It estimated that it could raise on its own ac­
count $58,000,000, and appealed to the government to fi|lCl 
the balance. An issue of $45,000,000, guaranteed by the 
government, yielded in cash $36,759,265, and the system 
was unable to sell many of the securities which it de­
pended upon for the $58,000,000, so in May, 1916, the 
Canadian Northern obtained from the government a 
further loan of $15,000,000, and in addition the govern' 
ment undertook to lend the company the money necessary 
to pay interest either to the government itself or to the 
public on the $45,000,000 issue, and to date $1,756,00® 
has been advanced for this purpose.

partner with the G.T.P., tantamount to bad faith; (2) 
that the simultaneous construction of the Canadian 
Northern in the same territory greatly enhanced the diffi­
culty of obtaining labor, doubled its price arid also pro­
longed the period of construction ; (3) that a new duty on 
steel rails was imposed after the G.T.P. Act was passed 
and that this added five million dollars to the cost of 
construction.
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G.T.R. Originated the G.T.P. Undertaking. gr<
The majority report does not accept any of these 

contentions. The government was and is a govern­
ment,” it says, “not a mere private partner; and it re­
tained and retains all the attributes of a government, in­
cluding the power to charter new railways. We cannot 
suppose that the management of the Grand Trunk were 
ignorant of this fact when they took the act constituting 
the G.T.P. Co.
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As to (2), this no doubt was an effect 
which was disadvantageous to the Grand Trunk position, 
but the company took this risk, as it took other business 
risks, when it promoted its enterprise. (3) 
for the act imposing the duty was introduced three months 
before the agreement between the government and the 
G.T.P. was signed. The company, therefore, must have 
been aware of the government’s intention. According to 
the correspondence, the prime minister believed in 1905 
that the question of a duty on rails had been more than 
once discussed at the time of the inception of the scheme ; 
Mr. Hays, for the G.T.P., believed that it had never been 
discussed at all. "
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h1 he evidence brought out by the commission was 

that the Grand Trunk Pacific scheme originated with the 
Grand Trunk Railway, but that the government was re­
sponsible for the construction of all of the Transconti­
nental east of North Bay. The proposal of the company, 
as originally formulated, was for a line from the Pacific to 
North Bay. The Eastern Division, as it was then called, 
from Winnipeg to North Bay, was to be built by the 
government, and the Western Division by the Grand 
Trunk Pacific. The extension of the Eastern Division

Ju
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was
entirely due to the government, but the G.T.P. concurred 
in it and agreed to rent the Eastern Division upon a per­
centage of its cost of construction. On account of the 
great cost of the construction of the Transcontinental, the 
G.T.P. refused to carry out its agreement and the govern­
ment by accepting the company’s refusal and commencing 
to work the lines themselves in effect released the com­
pany unconditionally. The line west of Winnipeg is at 
present being operated under the control of the Grand 
Trunk, the nearest point of whose rails is at North Bay, 
a thousand miles away.
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“Financial Management Does Not Inspire Confidence.”
Mr. Chamberlin, in a letter to the commission, in 

effect charges the government with bad faith unless the 
government accedes to the demands that his company be 
reimbursed for all G.T.P. expenditures and be allowed to 
withdraw from all G.T.P. obligations. “Confiscation,” 
“crime,” “repudiation of legitimate indebtedness,” are 
among the terms used. On the other hand, the majority 
report says, “The Grand Trunk Pacific shareholders, in 
other words the Grand Trunk Co., have not shown such 
prudence and business foresight as would naturally en­
courage the government to have confidence in their future 
management.” And again, “The financial management 
of the company is not such as to inspire confidence. We 
do not think that the credit of the Grand Trunk Co., 
weakened as it must be bv its Grand Trunk Pacific failure,
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already shown, the public investment, direct and indirect, 
in the Canadian Northern system amounts to $298,000,000. 
We do not recommend further public investment in the 
system, as at present constituted.

The property investment of the Canadian Northern 
Railway as stated in the balance sheet of June 3°th, igi6, 
is $494,112,489. This figure has admittedly been written 
up to include $100,000,000 of capital stock issued without 

cash consideration.

According to the estimate submitted by the company, 
the fixed charges for the year ending June 30 1917, will 
be $16,539,63$, but the Dominion and Bntish Coiumb.a 

governments have undertaken to pay $4,a 4>5 7
This leaves the company to hnd 

than it had 
net implies

certain agreements.
°ut of net revenue about $2,500,000 
available this year. An income of $2,500,000 
an increase of at least $9,000,000 gross, and the company 
itself does not venture to expect a greater increase 
gross than $7,000,000. '

“The above agreements to pay interest are only or 
two and three years respectively. The ^°mPan^, s e ... 
mate for the year ending June 30th, I92I> * a ,
then have fixed charges amounting to 
Jhis burden they will have to bear unaided. ( us ‘nc 11 
interest on $2,250,000 on the new capital estimate 7 
company as necessary to be spent in the five yeai s. 
estimate we regard as quite inadequate.) 0 carr^. 
they would need a gross revenue of $61,000,000, assu 

Working expenses at the moderate ratio o 7° Per ... 
We cannot think it safe to assume that such a resu t
be easy to attain. , . . „ „nj

“The Canadian Northern Railway have taken a 
still continue to take an unjustifiable sanguine view ot ns 
Possibilities. In 1914, when the company was app } g 
t° parliament for debentures, it submitted estima 
the years 1916-18, on what was described as a very 
servative basis. The estimate for gross earnings

more

We find $37,000,000 to beany
maximum possible cost of the Canadian Northern system 
as "at present existing.”

Professor Swain’s physical valuation of the system 
shows a total reproduction cost of $397,441,567. From 
this he deducts for depreciation $40,031,889, making the 
cost of the reproduction of the property in its present con­
dition, $357,409,678. This, however, does not include 
equipment to the value of $56,590,418 (pre-war prices). 
Depreciation of equipment to the extent of $11,250,433 
makes the present value $45,339>985-

C.N.R. Liabilities Equal to Its Assets?
“Putting the two valuations together, we have 

$402,749,663 as a fair cost of reproducing the entire 
physical Canadian Northern system in its present condi­
tion. Now the outstanding liabilities (bonds, debentures, 
notes and bank and other loans) of the company exceed 
$400,000,000.

“Reckoning on this basis, the liabilities are practi­
cally equal to the reproduction cost of the physical pro­
perty. But the physical property does not, all belong to 
the Canadian Northern shareholders. There are minority 
holdings in some of the subsidiary undertakings which 
imply a reduction of more than $10,000,000 in assets be­
longing to the Canadian Northern shareholders.

“We find, then, that on the physical basis, the value 
of the property of the Canadian Northern shareholders is 
distinctly less than the amount of the liabilities against it. 
On this basis the equity of the shareholders must be re­
garded as non-existent.

of $15,120,000. 

have been!9i6 was $54,000,000, with net earnings 
*bhe fact has been that the gross earnings 
®35,476,ooo and net earnings $9>373>000,

C.N.R. Did Not Meet Bonded Indebtedness.
“A further fact has been that for the -Vir 

June 30th, 1916, interest upon $25,000,000 m 
Venture stock was passed, interest was charg » wag
Capital to the amount of $5,445>389> and 1.e '?°‘ ;ts
still $248,000 short of the money reqmred to meet
*W>nded indebtedness.

“The company submitted an estimate to us ^
years, 1917-21. The estimate sub mi J gross

«wnt for the year ending June 3oth, ^hc revised esti- 
^arnings $61,000,000, net $17,700’000- 
^tate submitted to us by the company 
59o,ooo, net $11,500,000. The estimate ^ oss
Parliament for the year 3°‘<s®d ^tima’te now

net $,o,,00,000. Therev^

We think the new estimate made for > too 
conservative than the former, ^

that indicated.
“We think that $40,000,000 for ^^"^^tould 

haps $30,000,000 for additions and n the next
^ a moderate estimate of the system’s needs m ^ 

five years, assuming that the system remains sep, 
•^dependent. . . ...

Northern situation as

“A third basis of estimate is the value of the property 
for sale as a going concern. A purchaser would not con­
sider either original cost or reproduction cost as of much 
importance. The price he would pay would be based on 
earning power, present and potential. On this basis he 
would consider how far the Canadian Northern is at 
present short of covering its fixed charges, how long rt. 
will take to reach equilibrium, how much new capital will 
have to be spent, how soon a dividend may be expected 

Calculating on this basis, in the light

five

$42,-is, gross
submitted to

$fV7 ,000,000, 
submitted to us by the company 
«et $13,395,000. and at what rate, 

of the figures set out above, it is evident that no purchaser 
would offer for the property a sum amounting to the total 
of its liabilities.

even

'hough
sanguine. We see no reason to 
'"crease to any such figure as

more

Conclusions Regarding the Canadian Northern.
“We conclude, therefore, that the shareholders of the 

company have no equity either on the ground of cash put 
in, or oil the ground of physical reproduction cost, or on 
the ground of the saleable value of their property as a 

If, then, the people of Canada have al-, “We sum up the Canadian .
"Hows : The company is not at presen a , 1 charges. 
,°r some years to come be able, to met i s ass -

1 will, we doubt not, increase its ne ea -jj be fuHy 
^->rs g„ by. Rut the increased net earn _g ^ ^ new 

'sorbed for some years to come by th ^ ^ {<) render 
nP1 al, which must be put in, if 'he - far

‘ lv ‘I1ut wrilce. The company has no n , dp
** we can see will no, have in the near future, 

to enable it to raise the necessary t aP'

going" concern, 
ready found, or assumed responsibility for, the bulk of 
the capital ; if they must needs find what further capital 
is required ; and if they must make up for some years to 
come considerable deficits in net earnings, it seems 
logically to follow that the people of Canada should 

"" control of the property. We return later to the
out our

not

the

assume
Canadian Northern Company in order to set 
recommendations a? to its ownership and management in

I
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TVarious Suggested Solutions
of the Problem Are Discussed

the future and as to the terms to be offered to the existing 
shareholders.”

The majority report finds that the charges of mis­
appropriation by Mackenzie, Mann & Co. are unfounded. 
The sworn evidence of Canadian Northern officials shows 
that neither the Mackenzie, Mann Co., nor Sir Wm. 
Mackenzie nor Sir Donald Mann, personally, ever received 
a dollar from the Canadian Northern system, either as 
profit on contract undertakings or even as salary.

‘‘Neither one of them have ever been a Canadian 
Northern voucher to the extent of one dollar,” swore Mr. 
Hanna, the vice-president of the company. The percentage 
of profit which would be taken by any contractor was taken 
by the Mackenzie, Mann Co. entirely in common stock of 
the Canadian Northern Railway, and that stock represents 
the only profit made on all the contract work done by 
them on the Canadian Northern Railway. The report also 
finds that the road was skilfully financed and carefully 
and economically constructed, but that the profitable sec­
tions in the prairie provinces could not carry the unprofit­
able eastern extensions.

To Arbitrate Equity of C.N.R. Shareholders.
Under the scheme we propose, the trustees will 

operate the Canadian Northern lines as part of a combined 
system. It will be impossible, therefore, for the Canadian 
Northern Company, as such, ever to earn a dividend on 
its separate stock. We suggest that, if it is decided to 
permit the present shareholders to retain a portion of their 
holding, the Act of Parliament constituting the Board of 
Trustees shall contain a provision for arbitration between 
the trustees and the Canadian Northern Company and 
establishing an arbitration board to act forthwith. The 
trustees should appoint one arbitrator and the Canadian 
Northern shareholders the other, and the two arbitrators 
should agree on the appointment of an umpire ; failing 
agreement, an umpire should be appointed by the Chief 
Justice of the Exchequer Court; and the decision of the 
board should be final.

“The arbitrators should be empowered to decide two 
questions: (1) what proportion of the Canadian Northern 
common stock may fairly remain the property of the 
present holders ; (2) What proportion of the earnings of 
the Dominion Railway Company may fairly be regarded 
as attributable to the Canadian Northern lines.

Must Irrevocably Deed C.N.R. to Trustees.
“To illustrate our meaning, we will assume that the 

arbitrators decide that 5 per cent, of the Canadian 
Northern shares shall remain the property of the existing 
holders, and further decide that one-half of the total 
earnings of the Dominion Railway Company will be fairly 
attributable to the Canadian Northern lines. Then their 
decision will mean that, out of any dividend declared in 
future by the Dominion Railway Company, 2^ per cent, 
(one-half of 5 per cent.) will be payable to the existing 
Canadian Northern shareholders or their transferees. We 
think the arbitrators should fix this resulting percentage 
once for all. It should be made a condition of the settle­
ment that the minority shareholders of the Canadian 
Northern should by deed irrevocably appoint the trustees 
as their proxy to vote their shares, 
course be taken to provide that the Arbitration Board 
shall have regard only to the Canadian Northern lines, 
as they exist at the date of the passing of the Act, and 
that any subsequent increase of revenue due to the ex­
penditure of additional public money shall be excluded 
from consideration.”

The majority report recommends that the control 
the Grand Trunk, Grand Trunk Pacific and Canadian 
Northern be assumed by the people of Canada. In con 
sidering how this control should be exercised, government 
operation was discussed and rejected for several reason5.

The opinion of the commissioners was that a receiver­
ship would be unfair to the security-holders of the com­
panies who have a certain moral claim on the government, 
and would also injure the credit of Canada.

“We have recommended, then,” says the repoib 
“that the control of the three companies, Canadian 
Northern, Grand Trunk, and Grand lrunk Pacific paS® 
into other hands ; that the rights of the creditors of a 
three companies be preserved intact ; but that the railway5 
of the three companies be not handed over to, or operate 
by, the government. It is necessary, therefore, to fia 
some new body or bodies to whom they can be transferre 
We think the question, whether there should be one body 
or more, is answered by the facts that we have already 
recited. The Canadian Northern is weak in the East- ^ 
The Grand Trunk, with the inadequate prairie branche5 I 
of the Grand Trunk Pacific, would be almost powerless | 
compete in the West with the Canadian Northern and the 
Canadian Pacific. The natural tendency of the Gran . ^
Trunk and Canadian Northern organizations, if Ie” | ^
separate, would be for each to invade the territory of t | pj 
other. Remaining separate, the Canadian Northed* 
system would need to spend many millions of dollars tQ
obtain an adequate hold on the East in competition 
the Canadian Pacific and Grand 1 runk. Remaining aj. 
separate, the Grand Trunk and Grand Trunk Pad 
system would need to spend many millions of dollars 0 
new branches in the West, in order to hold its own vs 
the Canadian Pacific and the Canadian Northern. ^ 
this money would be needed at once, for till it was speI* 
neither organization would possess a complete systen^ j 
Canada cannot afford all these new railways, and does | 
need three competitive systems. We recommend, ther 
fore, that the three undertakings, the Canadian Norther* j 
the Grand Trunk, and the Grand Trunk Pacific be UI1lte)t | 
in one system. To whom, then, should its manager116 

be entrusted?” t.
The commissioners answer this question by advoc® 

ing the formation of the Dominion Railway Co., the pr 
posed organization of which is later explained.
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C.P.R. or Any Monopoly Not Desirable. vithe
The suggested transfer of all the railways to 

Canadian Pacific is rejected on the grounds that a t<
monopoly is not desirable either in the hands of a c°' e<

pany or in the hands of the state. , e-
The suggested transfer of the Canadian Northern ^ | tl

the Canadian Pacific is rejected because it would ^ 1 tl 
establish what would be a practical monopoly *n o
Prairie Provinces and would leave the country to carr' | 
burden of the G.T.P., which has little hope of prospe^0 
development if isolated. The suggestion that the 
be invited to take over only the western portion of 
C.N.R. was also rejected as being of even less advan 
than if they were to take over the whole road, as l( 
the added disadvantage of leaving the country to 
the burden of the unprofitable eastern lines. ^5 1

The possibility of forming a commercial company 6 I
discussed and the report merely states, “We have c | 
to the conclusion that this course is not feasible under 

(Concluded, on page 405.)
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SHOULD like to refer first to Canada’s capacity to 
produce munitions ; second, to the permanent ass(- 
to Canadian industry arising out of munitions ''oi o 

and third, to the responsibility of engineers in developing 
diese assets.

Canada’s Capacity to Produce Munitions. In Sep­
tember, 1914, when General Sir Sam Hughes un et °o 
the first order for shrapnel shells, Canada s capaci > 0
Produce shells amounted to 340 18-pr. shrapne s ie s PCI 
week. These were made at the Dominion ‘ rsena ’ 
Quebec. The capacity of Canadian factories to c ax ap 
Proximates 400,000 18-pr. shrapnel, complete rounds pe 
Wtek, including cartridge cases, primers, fuses an pr 
Pedants. In addition to this amazing output there is 
weeld capacity in Canada for nearly 400,000 high 
Plosiv shells, ranging in sizes from 18-pounders to >~ 
ln-> making an approximate total weekly °u,PU 
800>000 shells. This large output, along with other p- 
Phes made independently, requires weekly abou 5> 
tc>ns of steel, 2,500 tons of brass, 75° tons ° ^°PPf > ^ 
t0ns of zinc, 1,500 tons of lead, 200 tons o an n > 
!5° tons of resin, several tons of ferro-moly J enu , ^ 
^hout 1,300 tons of explosives—500 tons o coi1 1 , a 

of trinitrotoluol, 300 tons of nitrocellu ose P 
Ver 300,006 boxes are required for these s ipme 

^eek, and about 3 ;< million lineal feet of board are use
ln taking these boxes.

Tlie Value o, ,he
jhese products can only be une
tarned to think in millions. . , j ln
p The total value of orders for munitions place

mi,ll<>n dollars.

p The Amount and Value of tha 
( ro<lucing Munitions.—Looking again at 
. Munitions work in Canada to-day, 've se_
J'Saged in 144 towns scattered throug out cv ^
r!.n?e of the Dominfon, except Prince -c xx,u yic- 
^lt!es as far apart as St. John, Newfoundland 
£r,a> H.C. (a distance of approximately 4-SOO nules^a 
^utributing to the output. Manufacturers
t/ry industry in Canada have turned their record
th‘ Pmduction of munitions, and it is Sr-lh ' standard 
^ kw of them have failed in producing the standard

W<)rk required. , .. th:s
fiauge Production.—One can haidl> n1<." bie 

without being reminded of the a^ost msupera 
pities whirl, wefe presented in ^
th ,'n °htaining gauges for munitions. . forII... United States manufacturers snffic ently lor

53“2,<*....«..« .... . -feSS^ZZZ'ï'ZïTL d in Canada. Today
Branch,

Plant Employed in
the magnitude 

650 factories

S,uhject
diffi

^'in-i^bsfract of an address before the Qj!''"a ,_ 
nad,an Society of Civil Engineers, April 26th, 1917-

there are at least twenty factories producing gauges in 
Canada, and while we are not independent of help from 
the United States, some idea of the magnitude of the 
work can be understood from the monthly bill, which 
amounts to over $150,000 for new gauges.

During the month of March about 10,000 new gauges 
and checks were inspected. The usual accuracy called 
for on a gauge is .0003 3/10 thousandths of an inch, and 
for a check, x/10 thousand.

An army of over 5,000 examiners are engaged upon 
the inspection under the direction of Colonel Edwards 
and his staff of officers.

Permanent Assets to Canadian Industry—Hurrying 
from these few facts about the output of munitions in 
Canada, without even touching upon what would be a 
fascinating subject to you as engineers (I mean the scien­
tific processes involved) and also leaving entirely out of 
consideration the gruesome purpose in actual warfare for 
xvhich the munitions are required, I pass on to consider 
the value of this unholy business as a permanent 
Canadian.industry. I should like to divide the total value 
of the permanent assets, as I view them, into two parts. 
The first resulting from the standardization of products ; 
the second from the standardization of skill.

asset to

The Standardization of Product.—No component part 
of munitions, however insignificant, has been made or 
accepted on the old principle of “good enough, 
part has been supplied to drawing and specification, with 
rigid examination, analysis and test before acceptance.

Every

I think I am safe in saying that there is no industry 
in Canada which has been occupied in the manufacture of 
munitions but has passed through a process of refinement, 
which will leave it in a better condition when it returns 
to domestic pursuits after the war.

industries of Canada it will he difficult to find one
If you review the

great
which has not been actively contributing to the output of
munitions.

Industries such as the iron and steel, the metals and 
metal products, refractory materials and fuels, lumber 
and timber, leather, textiles, paper, chemicals and other 
minor industries, have called into being processes and 
plant which could be adapted for munitions 
also added new processes, new equipment and new skill 
where these were required.

In addition to the employment and adaptation of ex­
isting industries for munitions manufacture, entirely new 
industries have been brought into activity. The manu­
facture of munitions has given an abiding impetus to the 
mining and subsequent operations in the production of 
coal iron, copper, nickel, zinc, molybdenum, antimony, 
aluminum and other metals.

The chemical industries have been accelerated by 
utilizing the waste products of the coke ovens for the 
manufacture of high explosives. These waste products 
after the war will be turned, by ingenuity and skill, into 
valuable domestic products.

and have

to
ai

coi”'
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The Manufacture of Munitions and the Permanent Assets 
Canadian Industry Resulting Therefromto

Manner in which the Manufacturers Have Responded to the Gall 
of Production—Results of Standardization of Products and SkillAn Outline of the 

for Munitions—Value
By COLONEL DAVID CARNEGIE

Imperial Munitions Board, Ottawa.

12.

issed
rol of
ladiaD 
1 coa­
lmen1 I 
isons- 
:eiver- 
com­

ment.

eporti
iadian
■ pass 
of all 
lway5 
;rated
o find
erred.
: body
[ready
East-

inches
toess

id the
Grand 
f left 
of the 
rthern I

to \ars
1 with
aininU
Pacifi0

on1rs
1 witl] 

And
spcnt

estera.
notes

there' 
then1’ 
united I 
emen

voca1' 
e pr°”

toera
ild ti-c Iin

tl-e■rV
perou’
:.P-t I

,nta.-
it
cat:

cot** ,
1er tbe I
J

I
I
1

0 
E

>1 
CJ

4



afraid and went and 
most scathing

talent of Canada. The man who was 
hid his talent in the earth brought forth the 
reproof ever uttered.

If I were to venture to suggest a programme lor yo 
immediate consideration, I would advise you to dassity 
and value the engineering skill of your societies with 
object of forming in Canada from their membership sma 
committees of scientific, technical and commercial men, 
who would be responsible for obtaining from the accumu­
lated reports of commissions and numerous supplies ol in­
formation stored in government departments and else­
where relating to the best standardized processes, equip- 

d plants for the development of the industry they 
Each committee would therefore become the 

of classified information, to whom 
with confidence refer for any help

ments an 
represented, 
recognized source 
manufacturers could 
and advice required.

If your inventory of classified ability were 
enough to include the fuller issues in developing t e 
standard of products, skill and utilitarianism, I shou 
utilize every willing member of your profession, makm» 
committees, say, of members not exceeding three, for the 
consideration and report of the following subjects.

i. Industrial, technical and commercial education for 
our boys and girls before and after leaving the day school- 

. The classification and valuation of labor.

. The remuneration and hours of labor.
The direction and character of employment

broad

in
4-

classified industries. . f
g. The provision of methods for the prevention o

unwholesome competition between manufacturers.
The provision of definite standards for checking 

the formation of doubtful companies.
Then, with a central authority you could co-relate the

scientific and industrial

6.

efforts and information of your 
committees for a broader policy of universal trade.

such programme thoseBy the consideration of 
valuable assets which are now the heritage of the Cana-

Canada

some

dian people will make this country prosperous. _ 
has its opportunity to set the pace in the world’s industry 
Its finances were never better. Last year its exports ex 
ceeded its imports by $340,000,000. Its natural resources 
cry out to you for their development. It is a country 1 
which there is a heritage of wealth far exceeding that wi 
which our youthful imaginations surrounded “Treasur 
Island.” Your efforts in embracing those opportunity 
will be strengthened by a more complete education of th

heartier co-operation wit*1industrial workers, and by a
the employees.

‘‘A nation,” said President Wilson, ‘‘is as great 
only as great, as its rank and file." Will you, gentlemen» 
see that the rank and file who make this nation folk* 
those lofty standards of education and sacrifice whiC

make life great? h
It would be terrible if we missed the way after slid

3 struggle. , L
There is a great industrial war before us, for whic 

we are unprepared.

and

A new north and south international highway from Win ^ 
peg to San Antonio and Galveston and possibly to the _cit> 
Mexico and the Panama Canal by way of Kansas City is P> 
jected by a Kansas organization. !|

It has been announced in New York that a contract, Vr 
viding for the reconstruction of important buildings m the 
stroved cities of northern France, has been closed between 
French Government and Kennedy. Mitchell & Company, ba 
ors, of New York and London, »n^uany .m 
be used will be purchased in the United States. The cont < 
is for 200,000,000 francs.

The electro-chemical industries, such as the refining 
of copper, zinc and lead, have been initiated and will re­
main as a commercial asset. The electrothermic pio- 
cesses for the production of ferro alloys, such as lerro- 
silicon, ferro-manganese, ferro-molybdenum, aluminum, 

gnesium and other metals, have produced standardized 

products.
ma

Standardization of Skill.—The widespread knowledge 
of new processes, involving the scientific study of metals, 
the flow of materials, and their physical, chemical an 
metallurgical values, has been such that one can hardly 
imagine it would have been possible for the universities 
and technical schools of Canada to have provided such 
instruction in the course of many years which has been 
crowded into as many months. Every workshop has 
been a school of training in standardizing its skill. Every 
factory in which steel is made and forged is now partly . 
or fully equipped with the means for measuring tem­
peratures and intelligently discovering the value of the 
materials with which they are working. In every work­
shop in the different provinces of Canada where shrapnel 
shells are made, the scientific treatment of steel is known. 
There is hardly a town of any importance in which the 

of precision instruments and gauges for measuring 
shells and their component parts does not exist.

the value of this skill to 
workers have

use

It is difficult to assess 
Canadian industry, in which over 250,000

the art of such processes and the 
It is moie sur-

become skilled' in
manipulation of such tools and gauges, 
prising still to know that nearly 12,000 
come skilled in this work. Never in the history of the 
world has there been such an incentive to acquire such 
skill for a purpose the like of which our civilization should 
be ashamed, but which is nevertheless an asset which will 
be of great value in the peaceful commercial industries 
for the expansion of Canada.

Contributing Factor in the Standardization of Skill.— 
The mental processes which have been silently at work 
developing character while the hands of the workers have 
been acquiring precision in the use of tools and gauges, 

factors in the life of the individual worker which can-
rare capacity

women have be-

are
not be overlooked. Canada has shown a 
during this great war, comparable in some measure with 
the vastness of its territory.

The Responsibility of the Engineer in Developing 
These Permanent Assets.—Gentlemen, ours is «n honor- 
able profession, one crowded with vistas of research an 
delights the like of which even the angels might envy. 
This war has awakened the slumbering forces in the 
human mind and brought into activity engineering genius 

equalled in quality hitherto. Your great water! alls 
have been transformed by your skill into the most re­
sourceful agency of power, without which we would have 
hopelessly failed in reaching the output of munitions 
named. Your skill has mined, smelted and fabricated the 

metals which have proved to be of such value for 
The great engineering plants which have

monuments of

un

many 
munitions.
been brought into being by your skill are 
industry which must not be allowed to rust when this war 
is over. There is a great responsibility resting on you as 
engineers and leaders of industrial thought and action. 
It is greater to-day than ever before in the history of 
Canada. The opportunity given to you of taking and in­
telligently using and directing those assets of which I 
have spoken is'of vital importance to Canada s successful

There is no need to wait for 
vested in

industrial development.
royal commissions. Power and authority are 
yourselves; nothing will be too great for you if you see 
your opportunity, and if you have faith in the engineering
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The explanation of this appears to lie in the fact that 
while shipping has been vastly increased since the begin­
ning of the war, the usual supply of rolling stock has 
appreciably decreased—due no doubt to the increased 
profits to be made from the manufacture of shells as 
against cars and locomotives. In all reason there must 
be an end to this sometime, else when the shortage be­
comes more acute—which will be in the very near future 
—how are the materials for munitions, the shells, and the 
necessities of life, to be moved from the points of supply 
to the ultimate consumer? Does it not seem reasonable 
to suppose that a resumption must be made at some time 
in the construction of cars, and why not now before the 
need becomes so great that it will seriously disorganize 
interior arrangements? Here, then, is a plant ready to 
hand, one million and a half of dollars in buildings alone, 
excellently situated, and requiring only the installation of 
machinery to make it ready to play the part for which it 
was originally designed, and for which it is at the present 
time much more needed.

In order, then, to give engineers an idea of the 
magnitude of this plant, a general description will be

given, together with the de­
tails of the various buildings 
as constructed.

The Site.—The shops are 
situated on the western out­
skirts of the city of Quebec, 
in St. Malo Ward, not more 
than five minutes’ walk from 
the end of the street car line, 
and immediately adjoining 
the C.P.R. tracks at Biggar 
siding. The ground at this 
point was formerly con­
sidered a swamp, and was 
frequently objected to as a 
site on this score, but owing 
to the complete system of 

drainage which has been installed, and the many thousands 
of cars of sand filling which have been spread over it, it 
is now well-graded and dry.

As a matter of fact, the ground never was of spch 
a nature as to deserve the name of swamp, but was, 
owing to its flat nature and lack of natural drainage, the 
receptacle for the run-off from the hill to the south. The 
nature of the ground itself proved ideal for the construc­
tion of the buildings, as the rock, commonly known as 
Quebec shale, was encountered generally within a few 
feet of the surface, giving an excellent bearing for the 
foundations. On the other hand, this shale was a con­
siderable handicap in excavating for drainage and water

the government white elephant at

QUEBEC.

By C. V. Johnson, A.M.Can.Soc.C.E.

LTHOUGH it is almost a year and a half since the 
so-called Transcontinental Locomotive and Car 

, Shop plant at Quebec has been completed, insofar 
as it was allowed to be completed, there ias as 

yet been no sign of activity within its doors, i 
except the occasional flying visits of high o icia s 
ee’tne, look, and depart—to be seen no more.

What is the explanation for this seeming apa 
the part of those in authority? Like Bob Ingerso , w 
do not know.” It cannot be that these buildings, hano- 
s°me though they may be, were erected for the so e. pur­
pose of being pointed out to visitors as one of tsl& 1 
of Quebec. At this time of industrial activity, when all 
the resources of the country are ‘4 supposed to e or 
ê'anized for the purpose of assisting the Empire, wou 
they not appear much more in keeping with the par ou 
dominion is expected to play if they were in fu ac îvi y 
°f producing some of the 
Materials of which there is 
s° great a need? Munitions,
Suns, locomotives, cars, or 
any of the thousand and one 
articles which go to supply 
the needs of those who 

nobly risking their lives 
°r the sake of humanity.

Many reasonable sugges- 
10ns have been put forward 

a$ to the use to which the 
Plant

A
may

on

| TWnjMill |-------Q—Q-j
5h«d |-

Ff*i$biG*r Shop

□ [%[] o Kwcrvoir

Ë3
--------- Crv^Oil

are

□
" Office Bldf

National Transcontinental Railway 
Locomotive AOr Shop Plant­

ât Quebec. P Qmight be put, and 
tympanies have even been 
°rmed with a view to secur- 

& the use of the buildings 
m the government for the .

Manufacture of munitions, only to be met with tbnr®®t 
.atement that the shops are not available at P 
arne. jt would appear, however, that there is non 

■ Ven to change the nature of this plant to ma ' .
' s Purpose, as it could be very well emp oye m 

, cars and repairing locomotives, for both o i
ere is a crying need on all sides. .

, It is very well known that the transpor a ion P 
. as become serious of late; so much so, m ac , 
j!18° after embargo has been placed on s >P* ^
11 kinds. In order to relieve the car shortage, the 

eniurrage charges have been boosted to a p 
n ^rd-of figure.

Fig- i_pian of N.T.R. Plant at Quebec.in
fro

out

i SI
S » B MW*■jkûm

51::

Month Prior to Completion.General View of Shops aFig. 2—
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ioo lbs. and distributed through a the necessary branch 
lines to all parts of the yard and hops. An emergency 
system is also installed in such a manner that, in case 0 
accident, the water may be pumped from the reservoir 
which forms a part of the plant. A complete system 0 
fire hydrants has been installed both in the buildings a 
through the yard, as also two 6-in. standpipes for supp 'j 
ing the locomotives. j

The drainage system is double, the roof and surfa I 
run-off being carried direct to the St. Charles River on , 
Lesage Avenue, and the sewage being emptied into the 
city sewers. The yard itself is very extensive, being 
capable of storing an almost unlimited amount 0

to many

nd

material, besides allowing for shop expansion 
times the present dimensions.

The original plan contained some twelve miles 
trackage, of which about seven miles have been laid an 
ballasted, these being directly connected with both the

A scheme was

of

C.P.R. and Canadian government lines, 
at one time broached and plans actually prepared lor a 
double track tunnel extending from the Transcontinental 
line at Wolfe’s Cove on the St. Lawrence River to connec ,

later abandoned and thrwith the shops ; but this was 
Canadian Northern line from the Quebec Bridge tak'h 
over instead, this giving a connecting link some six mile 
in length with the Transcontinental main line.
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Fig. 5—Interior of Freight Car Shops.

: îts
F

Cil'In the construction of the shops about 135,000 
yds. of material was excavated, and there were employ ^ 
some 3,000 tons of structural steel, 23,000 cu. yds' 
concrete, 3,000,000 bricks, 850,000 ft. B.M. of lum 
56,000 sq. ft. of window sash, 60,000 sq. It. of skyhg^ 
and 166,000 sq. ft. of roofing material, besides 150, '
cu. yds. of filling and ballasting material for the yard- ,j

Locomotive Shop.—This building, the largest >n I 
plant, comprising a locomotive erecting and mac 
shop, and a boiler and tank erecting and machine sh ^ 
is approximately 600 ft. long by 150 ft. wide, and c ^ 
tains eighteen engine pits with tracks, and four over > j 
electrically driven travelling cranes. I he cranes 
the following dimensions and capacities: I wo i°~ 
respectively 20 and 50-ft. spans; one 20-ton with 1 j 
span, and one 120-ton with 74“iL span. 1 here 1 
balcony 20 ft. in width extending the full length o 
side of the building, and containing the fans, lavaK* ^ 
foremen’s offices, etc. Three standard gauge tracks , 
laid in the shop and connected with the tracks in the y ^ 
An interior view of a portion of this shop is shown 10 
accompanying illustration, Fig. 3.

d

Fig. 4—Rower House Engine Room. on6

two Sirocco fans, from which the hot air is driven through 
concrete ducts underground to all parts of the building.

The water system is complete throughout the plant, 
the supply being obtained in 10-in. mains from the city 
of Quebec water mains, under a normal pressure of about

lines, but the extra expense incurred on this account was 
more than compensated for by the saving in the depth of 
foundations for the buildings. (

The Plant.—The buildings themselves (twelve in all) 
generally of brick and steel construction on concreteare

Fig. 3—interior of Locomotive Shop.

foundations, with double wooden-sheathed roof covered 
with Brantford No. 3 prepared asphalt roofing. I he 
windows are Fenestra steel sash throughout, glazed with 
ribbed glass; and the skylights, Douglas Bros, metal 
ribbed with a double thickness of fé-in. and %-m. ribbed 
wire glass. The doors arp of wood, in general 3 ins. 
thick, with steel frames, the large engine doors being 
fitted also with pass doors. The floors were intended to 
be of concrete, with a i-in. and 1 /4-in. mastic finish, but 
as no machinery foundations have as yet been put in it 

decided to leave the floors undone so that they would
future date for the instal-

was
not have to be torn up at some 
Jation of machinery.

All the buildings, with the exception of the locomo-
directtive shop, are equipped with the Miller vacuum 

steam radiation heating system, the steam to be supplied 
direct from the power house. The locomotive shop is 
equipped with an indirect heating system consisting of

i

I
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together with a scrap platform with re­storage room 
movable partitions.

Freight Car Shop.—This shop is 130 ft. wide by 285 
ft. long, containing one 25-ton travelling crane with a 78- 
ft. span, and one io-ton with a 20-ft. span. 1 hçre are

Forge Shop.—This shop is 107 it. wide'55 
long and i= at the present time entirely empty ot any 
equipment, with the exception of the heating an wa e 

systems, . . , .
Storehouse.—The storehouse is 78 lL 6 in^,

103 ft. 6 ins. long, consisting of a rem °rc«i concrete 

fl°or some four feet above the groundTeve , d
a reinforced concrete platform outside, 10 •

arface extending around three sides of the budding. _ 
er on * supplied with heating and \yater systems, anc
o the v'sion for a scale which is not as yet insla e

being, Oil House.—This building, 5° ft- s^uare’
strutted somewhat differently from the ot ieis, ( *

. . . floor, 8 ft. below ground level, on which the

tanks are placed, concrete walls, and an UPP^1 
reinforced concrete on which the pump must >3 • e
K is situated. There are installed m the budding mne 
tanks, seven of 3,300 gals, capacity, and borage
Sals, capacity, and in addition there is a gaso . ' 
tank of 1,800 gals, capacity buried in the gioun 
side the building, and connected with it " 1 eonipped
Piping. The whole oil system is completely I I
wdh Bowser measuring pumps, fill boxes m P’ ‘
w'th nozzles and locked valves for gravity 1 
Manholes, indicators, drains, etc.

Crude Oil Storage.—This little building is j" ^ ^ “)n_ 
l°ng by 21 ft. wide, constructed entirely of 'em

ranch
gency 
ise oi
>rvoit 
;ra of

nds a
apply*

nt
many °f a concrete

es °i 
d and 
:h the
0
for *

nental
panée1
id thc
taken

: mile®

Fig. 7—Power House.

six standard gauge tracks running the full length of the 
building, and connected at both ends with the yard h ack-s. 
The building is also furnished with complete heating and 
water systems. Fig. 5 illustrates the interior of the shop.

Planing Mill.—This is 82 ft. wide by 265 ft. long, 
with exhauster room on the north side, and contains two 
standard gauge tracks, also connected with the yard 

Heating and water systems are completely

Dry Kiln.—This building is 38 ft. 4 ins. wide by 71 
ft. 6 ins. long, and is constructed of brick on concrete 
foundations, with terra cotta lined walls, terra cotta par­
tition in the centre, and suspended ceiling of metal lath 
and plaster. The heating system, which is complete 
sists of approximately 1,860 sq. ft. of radiating surface, 
control cabinets, valves, gauges, fittings, etc. 
contained in the building four narrow gauge tracks, and 
at each end transfer pits on the outside of the platforms.

Lumber Shed.—The lumber shed is 40 ft. 6 ins. wide 
and 225 ft. 6 ins. long, wooden framed on concrete piers,
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with wood-sheathed walls covered with asbestos shingles. 
It is floored with 3-in. plank laid on sleepers in a gravel 
fill, and has one standard gauge track through the entire

length.
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Office Building.—The 'office is 60 ft. square, consist­
ing of three stories and a basement, and contains ample 
space for any staff likely to be employed in the manage­
ment of the plant. The interior contains offices, draught­
ing rooms, printing rooms, vaults, etc., ffiid is finished 
throughout in hardwood, with plastered walls and ceil­
ings, and maple flooring. The basement has a concrete 
floor surfaced with mastic flooring. This building is also 
heated with the direct radiation heating system from the 
power house, and is completely furnished with electric 
lighting, telephone wiring and bells.

Reservoir.—The reservoir is of mass concrete con­
struction, having an inside diameter of 66 ft. and a depth 
of 15 ft., the capacity being 300,000 gallons. The supply 
pipe, 10 ins. diameter, is fitted with a float automatic con­
trol valve, besides an auxiliary valve located in the ad­
joining valve house. The reservoir is connected with the 
pumps in the power house by means of a 12-in. diameter 
pipe, this pipe being also connected with the main supply 
by means of a by-pass. All supply, suction, overflow and 
drain pipes are in place, together with a complete valve- 
operating equipment.

Midway Crane.—Between the locomotive shop on the 
north side, and the. storehouse, forge shop and power 
house, is situated the midway crane runway approximately 
650 ft. long, with an electrically driven travelling crane 
of 15 tons capacity and 75 ft. span.

Chimney.—The chimney is of reinforced concrete, 
200 ft. high, and 9 ft. inside diameter at the summit. See 
The Canadian Engineer of March 16th, 1916, for article 
descriptive of this chimney.

Pipe Tunnel.—In addition to the plant described 
above, there is also constructed a yard pipe tunnel ready 
to receive the piping from the power house to the various 
buildings. This piping is not yet in place.

Construction.—The contract for the construction of 
these shops enjoyed the distinction of being one of the 

the Transcontinental Railway to be completed 
within the stipulated time. Work was commenced on 
September 15th, 1913, and carried on continuously winter 
and summer until the completion, about December 1st,
1915, one month prior to the expiration of the contract 
time.

the sun and air, giving rise to continued slides if not gpj 
up. Nevertheless, the whole of this work was complété 
about the middle of March, 1914, and the working fort6 
then concentrated on the foundations for the variou5 
buildings.

During the summer of 1914 all concrete foimdati°" 
work, structural steel work, and a large part of the brick' 
work was completed, some five to six hundred men bein» 
employed on the construction. In the winter of 1914 afl®
I9I5> the remainder of the brickwork was erected, als°

> the oil house and chimney. That winter the whole of tb6 
excavation and concrete work was done for the yard pip6 
tunnel of reinforced concrete (a description of which work 
has already been published in the issue of The Canada 
Engineer for February 24th, 1916). , ^

This left the contractor free to do the finishing work L> 
and “cleaning up,” and to concentrate on the yard filling 
tracklaying, and ballasting, during the summer of 191? So 
I he filling material was taken from the Montmorency P'1 
of the C.N.R., a distance of about twelve miles from tbe 
shops, and hauled in Hart side-dump cars, unloaded wilb 'Vas 
a Lidgerwood, and spread with a Jordan. In all about Prol 
5,000 cars of material were used in this work, the whole 
being accomplished in about two months time, although the 
it was well into September before the tracks 
pletely lined up and ballasted.

The general contract was carried out by the firm 
Joseph Gosselin, general contractors, Quebec arid LeviSi defii 
under the superintendence of Joseph Gosselin, Jr. The 
sub-trades were carried out by the following firms :—-

Structural steel, Eastern Canada Steel & Iron Works* : arriç 
Quebec ; window sash and skylights, L. H. Gaudry & Co-i $4,c 
Quebec ; plumbing, electric wiring, and indirect heating 
apparatus, Fortunat Gingras, Quebec ; direct radiati0*1 aCr< 
heating system, F. W. Miller Heating Co., Chicago star 
roofing and sheet metal work, Eugene Falardeau, Quebec* j 
painting and glazing, Ovide Lachance, Levis. The cast- 
iron piping was supplied by Drummond & McCall, Morij 
real; the steel sash, by Steel & Radiation Co., Toront0’ 
the skylights, by Douglas Bros., Montreal; the paint, b/ 
Canada Paint Co., Toronto.

I he plans for the buildings were made under {be (jeg 
direction of H. Laberge, architect for the Transcont1' of 
nental Railway, who also acted as chief inspector durit1» ‘ 
construction. E. B. Forrest was engineer in charge f<>r •} 
the N.T.R., and H. E. Balfour, assistant engineer, 
are indebted to Mr. Balfour for the photographs illustrât' 
ing this article.
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During the late fall of 1913, excavation work 
done for the locomotive shop, forge shop, storehouse and 
power house ; and during the month of January, 1914, 
for the freight car shop, planing mill, reservoir, and office 
building. Concrete work was carried on until the end of 
December, and again resumed early in March.

During the winter of 1913 and 1914, work was very 
scarce in Quebec City, resulting in a great deal of 
ployment, and the contractor was approached with a view 
to having him carry on as much of the construction as 
possible in the winter months. To this end he agreed to 
do all the excavation for the sewer and water lines, and 
thus employed about six hundred men all through the 
slack months of the winter. Excavation was naturally 
rather difficult owing to the severity of the winter, the 
great depth of frost, and large snowfall, necessitating 
much blasting of frozen material and a great amount of 
snow shovelling. The trenches for the pipe lines varied 
from a depth of six feet at the upper ends to twenty-two 
feet at the lower. Large quantities of shale and boulders 
were encountered, and much difficulty was experienced in 
keeping the trenches clear of water. Towards spring, 
when the strength of the sun began to be felt, such 
trenches as were not backfilled had to be well shored, as 
the Quebec shale quickly disintegrates when exposed to
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The American production of ferro-manganese last 
amounted to 208,389 gross tons, or double the normal output'
In the supplies, of manganese ore still more striking record5 
have been obtained. The imports probably exceeded 560,0°° 
tons, almost entirely from Brazil, larger, for the first time* 
than the imports of Great Britain.

The United States Consul at Dairen reported recen/b 
that there has been constructed at the South ManchuD?. 
Railway workshops three locomotives for the French r®* 
ways in Cochin-China. The locomotives weighed 64,103 
and with the tender 103,053 lb. The same authority also s®. | jh
that the Japanese Railway Board will, in future, construct 1 j 
own electric locomotives, for use on the Usui line, insten | in 
of obtaining them from Germany.

Search for graphite deposits in the United States 
the war started has brought to light the largest kn°_"w 
deposit of high grade mineral on the continent, says the N®
York State Department of Labor. It is between Lake GeotS 
and Lake Champlain in the vicinity of Black Mountain. T" 
veins crop out for nearly a mile with a thickness of 50 ft. 
graphite content indicates a variation of 6 to 10 per cent g ^ 
the large flake variety desired by crucible makers whUe I | n
6 ft. layer assays over 15 per cent, of high grade graphite. j 4
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held' trol and the many other general purposes of water con­
servation. The Commission in Quebec spends now about 
$50,000 a year, and maintains a permanent staff of inves­
tigators, who in cases go far beyond actually settled ter­
ritory of the province.

“Is Urgent in Ontario.—The need for a Commission 
in the Province of Ontario has been urgent for many 

and there is no question that at least a beginning

Efforts being made to appoint streams

COMMISSION FOR ONTARIO.
iot
mplet^ J
ig fore6 
variou5 j

N March 29th, at Galt, Ont., a conference was 
held at which was strongly advocated the ap­
pointment of a provincial commission to stu y 
control of the rivers of the province. e es 

^ere present from Preston, Hespeler, Kitchener, an7’’
Brantford and other municipalities in that section of the

Province. '
As chairman of the Grand River Improvement t sso- 

Clation, Mr. W. H. Breithaupt, M.Can.Soc.C.E., spoke 
of the work done by that association in its efforts to ge 
approvements on the Grand River, and pointe ou o 

0rk 1 land now damaged by these floods is becoming 
^ore valuable each year, and showed how urgent it wa 

some steps be taken by the government to a °P 
it methods by which the floods could be controlled.

In the course of his remarks he referred to w a 
'Vas being done in various countries to cope wi 
Problem of river control. He said, in part. 

h “Let us take a brief survey of what is being done in
though the United States. On the Allegheny and Monongahela 

lVers, which together form the Ohio Rivfr’ Î! lan(j 
°°d prevention reservoirs in Pennsylvania, - - 3 

West Virginia at a cost of $20,000,000 are 
Lev;:5: defiaitely projected. t .

, “In Kansas, the State Flood Commission bab reE? ,e 
at losses by floods during the past thirteen >e 

>unted to" $20,066,000 in that State, an average of 

& . I 4,0oo,ooo annually, and have cost 100 lues.
'r'tiofl ''There are river commissions in a number o
*2 '"«« the line, and very extensive programs are con-
'' lecr antly being elaborated and carried out.
e cast' “It is not that floods are continuing to '>ncreas® ^ }
Mont- Jtch. On the Grand River, for instance^ the larges

rrontol .,bserved flood was five years ago, and it is n J
int, b/ ^at conditions tending to large floods will beco ^

t°re accentuated in our drainage basin. & t to 
desZ‘ng. need for regulation is that proper} ^ Jention 
estraction is so greatly increasing in values. , :ncrease 

; annual damage should keep pace wit su 
J values. There are important reasons besides flood con- 
c ? I°r study and general administration o n f^ing to streams. One of them is the Prevention of 

"ution. A river is in general the discharge hich 
l *age and all manufacturing wastes, to puri

I ^f°re they are thrown into the river is always a s 
st year or !ess ^
record5 , _ ‘Pollution of a stream, however, is ^'‘^‘/'supplv
56o,°°° t nL and must, therefore, be preventer. -
t ti** I % the cities and towns along the valley of a river is an

a,.tiy er great question. .
:huri?f q ‘In our local area this is already becoming a • c
h ra’ 0fea«On in a number of municipalities, nola j j t^e
03 S lK,tchener. The maintenance of a good flow m the

•uciif ! si^ams during periods of lowwateMsa
instead . ^ interest. In the first place, there increased

,„a.uÇ of water powers on the streams. an(j
- sinc6 I ge ls m itself a large benefit in a cleaner ri •
knoj Sacral addition to beauty and attractiveness of the

GeTrS tl-. "Commission in Quebec.-In the Province of Quebec 

•. The > has been a Streams Commission sm« U “ 
ent- ° 4i2ams problems in Quebec are in ge.neral*»mewh. 
>*** I from those in our province. Inve t.gations
tC- I f0r water power, but they are also for flood

0ndatio» j
e brick ! 
n being years,

should be made at once. The Commission should cover 
the field of the whole province, and preferably consist of 
members from the various main drainage areas.”

As a result of the conference a deputation, consisting 
of Messrs. W. H. Breithaupt, J. M. Patterson, Alfred 
Taylor and the mayors of Preston, Hespeler, Kitchener, 
Paris, Brantford, Caledonia and Galt, was appointed to 
wait on the Ontario Government and urge the advisa­
bility of at once appointing a commission to investigate 
flood conditions throughout the province.
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REPORT ON MONTREAL PAVING WORK.

Reviewing the whole paving situation in Montreal, 
a comprehensive report has been submitted to Paul E. 
Mercier, city engineer of Montreal, by the Milton-Hersey 
Co., Limited, who have the contract for the chemical and 
inspection work in connection with the city’s paving. 
Among the subjects covered are Material Contracts, 
Asphalt Cement, Inorganic Filler, Sand, Stone, Chips, 
Excavating and Grading, Concrete Foundations, Binder 
Course, Asphalt Mixtures, Hauling of Mixtures, Pave­
ment Surface, Asphalt Plants and Accounting Control.

The report recommends that the old granite blocks 
be redressed and relaid and that one or more central 
plants be established for recutting these blocks. It is 
suggested that sand be purchased in at least three grades 
rather than in one grade, and that suitable storage bins 
be constructed with belt conveyers, etc., so that sands can 
be mixed to approximate the ideal grading.

It is stated that the asphalt cement should be of at 
least three degrees of consistency as determined by the 

for mixtures used on light traffic

e com'

offirm

i :

1er tb« 
scon*-1' 
during 
-ge f°r

ustrat'

penetrometer,—one 
streets, another for medium traffic streets and the third 
for heavy traffic.

Complaint is made regarding the price and supply of 
inorganic filler, and it is recommended that serious con­
sideration be given to the installation of a drying and 
powdering plant to produce clay filler which could be used 
in conjunction with very fine sand. The sand situation is 
said to be fairly satisfactory as regards price, the 
contractor securing but 19c. per ton to cover pay roff, 
equipment charge, supervision, royalty and profit. It is 
complained, however, that the railway freight of 70c. a 

from sand pits to the city is too high and that applica­
tion should be made for its reduction.

The price of stone-chips has been very high, says the 
report, and it is desirable that chips be secured at a muni­
cipal quarry if lower prices cannot be obtained. It is 
suggested that it might be advisable to place a small 
crusher in each asphalt plant, to crush the larger sizes of 
stone, in case a municipal quarry is not opened. Atten­
tion is called to the lack of economy in having extensive 
auto trucks stand for long periods while waiting to be 
loaded during the grading operations, unless the haul is 

to overcome the loss of time.

ton

so long as
Better selection of the sizes of sand and stone, so as 

to reduce the voids in the aggregate, is recommended in 
connection with the concrete foundations, and more uni-

are



N the early part of the 19th century two systems wet*6 
introduced into England for highway purposes ; the 
first by Telford and the second by Macadam, and frPn1 
these systems the modern road engineer has drawn 

the principles upon which all present-day broken stone 
roads are made.

In the making of the waterbound macadam roa<fi 
sufficient attention is not paid to the natural soil bed up011 
which the foundation is laid. The base should be thof' - 
oughly drained, rolled till hard and compact, and to thc 
same grade and shape as the finished road. On this the 
foundation is laid either on the Telford or Macadai*1 
system, the Telford foundation consisting of large stoHe 
laid by hand in the form of a close and firm foundation! 
set upon their broadest edges, lengthwise across the road 

The principal defects of this foundation are 
percentage of voids left between the foundation ston6’

of the

the large

giving free access to water, and thus defeating one 
main objects of the road covering, and its high cost 
construction.

of

l"he writer, in building a stretch of road a mile long’ 
used the Telford method of hand-placed stone, and 
order to reduce the percentage of voids as low as possible 
spread a layer of clean stone screenings over the found»-1' 
tion, well-watered, broomed in and well rolled. (Owing 
to the close proximity of the quarry, the cost of road wa6 
greatly reduced.)

For the Macadam method, iJ-2-inch stone is laid ty 
a depth of 10 or 12 inches, no binding material being 
used, the stone being left to work in and unite by its oW*1 
angles under the traffic. The writer, in making a 3-®'^ 
stretch of macadam waterbound road, used for foundati00 
stone broken to about 5 inches in size and laid in t"'° 
layers, each layer well watered and rolled, a layer of stp110 
screenings spread over same, well watered and broom6 
in to fill up all voids.

The second course of stone was 2 V2 inches in 
and treated with water, rolling and screenings. Tlje 
wearing course was of i-inch stone, about 3 inches 1,1 
depth, rolled, watered and stone screenings spread °|1- 
After the final rolling, stone screenings were again sprea 
on and left for 14 days, when roller and water cart We|0 
again called into requisition and the whole length water1' 
and rolled again, all surplus material being swept off-

1 he essentials in making successful broken-st°I,e 
roads are :—

(a) The removal of the natural soil to such a dep1*’ 
as may be necessary, according to the soil and thickn«59 
of the intended covering.

(b) Thorough sub-surface drainage. .
(c) The use of best materials, reduction of voids afl 

complete exclusion of clay loam from the broken stoP1
(d) I’he use of clean, sharp sand, gravel or st®1 

screenings.
(e) Work to be carried out under proper engineer)'1-" 

organization and in a systematic manner.
The question of maintenance of these roads ^ie 

being built should be taken into consideration. ^a11 
municipalities making good roads seem to ignore the 1 
that roads, like everything else, will wear out. They af) ' 
often left to take care of themselves,' and this result11 1 |
a heavier cost in the end for repairs. 1 ’ 1

CONSTRUCTION OF BROKENSTONE ROADS-

By George Reakes, C.E.,
Engineer and Contractor, Beaconsfield, P.Q.
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formity in the thickness of the concrete foundations and 
the method of finishing. It is stated that the surface of 
a foundation laid for an asphalt pavement should pre­
ferably be slightly roughened, resembling as much as 
possible the stuccoed wall of a house, whereas some of 
the city gangs have been noticed to trowel the surface 
with the backs of their shovels, while other gangs have 
left it entirely rough. The variation allowed should not 
be greater than one-half inch from the given line, as in 
the case of subgrade. Grade stakes should in no case be 
left in the concrete, as they are apt to cause damage to 
the surface later on. Greater care should be taken in the 
setting of manholes and manhole boxes, so as to render 
unnecessary any adjustment of the pavement surface to 
meet the obstructions.

It is advocated that the binder course be dispensed 
with and that the asphalt be laid from curb to curb or 
from curb to rail on streets with car tracks. It is recom­
mended that there be only three city asphalt plants instead 
of four, but that they be better situated and with a much 
larger capacity, equipped with tanks, steam coils, auto­
matic scales, etc.

Attention is called to the lack of cost-control systems 
in the city paving work, and it is recommended that the 
city should adopt one of the systems already built up by 
some experienced paving contractor.

A comprehensive scheme of paving for the city is 
urged, with particular attention to a system of main 
arteries, so that any section of the city may be reached 
by these main arteries, which should be well paved and 
maintained in the best condition, other pavements 
which there is only local traffic being neglected if 
sary in order to secure the best conditions on the main 
traffic highways.

1 he report contains approximately fifteen thousand 
words and is very exhaustive, reviewing the whole field 
and offering a considerable number of valuable construc­
tive criticisms, although there are some recommendations 
with which all engineers would not agree, particularly the 
recommendation that one type of pavement be adopted as 
the standard throughout the whole city, the statement 
that certain pavements previously laid in Montreal could 

proven economical “had they lasted forever 
without repair or renewal 
regarding omission of the binder

over
neces-

not have
and the recommendations

course.

There are oyer 2,000,000 miles of so-called roads or high­
ways in the United States, but there are only about 30,000 
miles that can be described as “improved.” 
miles of the 30,000 are not traversable after a heavy rain.

In iQ 10, California voters approved an $18,000,000 road 
bond issue with which was constructed a large mileage of con­
crete roads. The newly constructed roads proved so satisfac­
tory that at the close of iqi6 the state approved a new $15,- 
000,000 bond issue by vote of almost 4 to 
Angeles county voters were almost 4 to 1 against the proposi­
tion, but in 1916 they turned the tables and approved the 
issue by a vote of more than 3 to 1.

The forty-first annual meeting of Willans & Robinson, 
Limited, was held at Rugby, England, on April 24th. 1917. 
The balance sheet showed a trading profit for the vear of 
$150,600. The net profit was $100,450, after payment of de­
benture interest, provision for depreciation of plant and 
chinerv, re-valuation of stocks, allowances to employees on 
active service, and special provision for the exceptional 
and tear and outlays arising from conditions connected with 
war output. The reserve account now stands at $255,020, and 
the total assets of the firm amount to $2,923,250.

Ten thousand
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Railway enquiry commission s report.
(Continued from -page jçô.)

circumstances as they at present exist,” without outlining 
any of the reasoning leading up to that conclusion.

The Mexican precedent, whereby the government in­
directly controls the roads through stock ownership, and 
die New York Subway precedent, where the governmen 
°wns the roads and leases them upon terms ensuring me 
^essor a return on his investment, were also rejec e

Outline of Dominion Railway Co.—
Its Organization and Prospects

The majority report recommends that the P°'V\, 
Railway Co. have a nominal capital ot $50,000 
lnto five hundred shares, each trustee holding a 
shares registered in the joint names of eac ru ,
^he minister of finance. The trustee, having e<m1 ,
hist, would be entitled to the vote, but coul no ‘ j 
h*s shares without the finance minister s signa ’
^he charter would provide that no share cou c 
^erred except to a duly appointed trustee, an 
shares were to be held in trust for the Dominion.

It is recommended that the govern men 
transfer to the trustees the $40,000,000 common 
the C.N.R., and all the Intercolonial and N‘ , ' • ■ ’
!hat the C.N.R. transfer the $60,000,000 stock re %
>nto private hands ; and that the G. T.R. trans er 
°I their stock and also the whole of the common 
the G.T.P., the latter to be without payment except 
the actual cash paid for shares other than those Y
the G.T.R.

The C.N.R. common stock shareholders a -p 
Paid an annuity decided by arbitration. 1 
shareholders are to be paid annually a mo era 
!tantial (arbitrated) percentage of the $3, j ^ ten 
^ends which they have been receiving oarlia-
years. The board of trustees is to be appointed by parto 

nient in the original instance and to consis an<j
Perienced railway men, one financial or business to
°ae labor leader. The first three railway trustees are m 

'ftire respectively after three, five and seven
the other trustees respectively after four and

The board of trustees is to be independent of parlia­
ment, and to manage the Dominion Railway Co. with the 
object of earning dividends on the entire capital cost on 
all the roads under their control. The government is to 

responsibility to the trustees for the interest on 
all securities of the new combined system.

lI)S.
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From the table on page 389 it will be seen that there
on operation, duringis a deficiency of about $10,500,000 

the past year, of all the roads forming the Dominion Rail- 
Co. To this must be added the cost of settlementway

with the convertible income debenture holders of the 
Canadian Northern, the annuities payable to Grand Trunk 
and C.N.R. shareholders, and the interest on the capital 
necessary to complete the system and make urgently 
needed betterments and additions. Further, the commis­
sioners do not consider that the Grand I runk dividend is 
a really net surplus but that it ought to go back into the 
maintenance of the property. On the other hand, they 

the economies resulting from the amalgamation
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The commissioners take as a starting point a total 
deficiency of about $12,500,000 a year. They feel that it 
is not unreasonably sanguine to hope that this deficiency 
can be eliminated in the course of six or seven years. A 
few specimen economies resulting from combination are 
given. As one instance, it is said that by building thirty- 
five miles of new road, the Dominion Railway Co. would 
have a shorter Winnipeg-Toronto mileage than any of 
the existing roads, shorter even than the C.P.R.

Valuation of C.N.R. and G.T.P.
Establishes New Record for Cost

A physical appraisal of the C.N.R. and G.T.R. was 
conducted under the direction of Prof. Geo. F. Swain, of 
Boston.
No less than 13,425 miles of railway were valuated in six 
winter months, October to March, and at a cost of only 
about $3 a mile. The cost of this valuation compares 
with $240 per mile for the Interstate Commerce Commis­
sion’s valuation of United States railroads, with $40 per 
mile for Prof. Swain’s valuation of the New York Central 
Lines, and with $50 to $100 per mile for other valuations 
which have been made by him.

Besides 9,375 miles of C.N.R. and 2,698 miles of 
G.T.P. main line and branches, there were valuated 1,352 
miles of C.P.R. for purposes of comparison.

Prof. Swain’s engineering assistants were W. H. 
Chadbourn, chief engineer ; C. S. Gzowski, in charge of 

ination of certain C.N.R. and G.T.P. lines, assisted 
by G. H. Burnett, J. W. Chappelle and L. Phillips ; G. R. 
Balloch, in charge of examination of certain C.N.R. lines, 
assisted by H. MacNeil, F. O’Gara, L. J. M. Howard, 
and J. Rainboth ; A. H. N. Bruce, in charge of examina­
tion of certain C.N.R. branches ; T. S. Armstrong, in 
charge of examination of certain C.N.R. lines ; W. 14. 
McGaan, in charge of examination of certain C.N.R. 
lines, assisted by W. B. Elder; N. Cauchon, specially 
assigned to valuation of real estate at terminals ; H. 
Horner, architect, in charge of valuation of buildings of 
all kinds ; B. M. Hill, in charge of examination of G.T.P. 
between Winnipeg and Edmonton ; A. L. Ford, in charge 
of preparation of report on G.T.P. between Edmonton and 
Prince Rupert ; C. Gilmore, assisting Messrs. Hill and 
Ford ; E. C. Keefer, general office assistant, engaged in 
working up the final reports, making estimates from pro­
files etc. ; C. H. Larkin, engaged in estimate of areas 
and values of right <T way.
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A new record was made in this valuation work.
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To Keep Party Pol,«es «^^«“xceptioo

«
J.°ar<3 Will thus be permanent and self-perpetuati g. ^ P ^
the retirement of a trustee, his four colleag ed
, arne his successor, but their choice mus a new

y the governor-in-council. Failing sue 1 aPP ‘ tees 
must be submitted by the trustees. Alltrustees 

eligible for re-election but must retire ... ^ any
ev^ty years. In case of death or d.sabffity of any
n-stee, his successor is to be elected merely for 

xpired term of office.
Only the three railway trustees ar€ eX^ees have 

,h te their entire time to the company. The trust 
I ti e Power to appoint vice-presidents m c n g advised 
I I01' and other branches of management. It » advised 

nvat the trustees should be given wide P^ ^ in
ln,ng upon centralization or local m.ma„ • t;

2lard to the combination of the systems and el, mnat on
ey C»r- Th.. bwd u

I S. TiaT-ÜÆS -re than three «1 - 

Ustees should be from either of the two partie^.
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' The International Joint Commission met in Torofl 
last week for four days. There was a full attendat1^ 
all three United States members being present, and 
three Canadian members, together with both secretat

The

ies

touand both consulting engineers.
were put to the Commission’s report on the veis ^ 
Lake of the Woods, and the document is now believe , 
be ready to be submitted to the Canadian and ^nl£5, 
States governments. It is said to be in seven volun1 . 
three containing engineers’ reports and maps, the ot 
including the evidence and recommendations.

th<

in diameter, extend to a depth of 40 ft. into the river 
bottom, and 25 ft. above the bottom,' being partially sub­
merged. At the top, above the water level, the piers are 
tied together by. concrete struts, forming a square, 60 ft' 

by 60 ft.
It is expected that the work on this long-span river 

crossing will start as soon as the. St. Lawrence Rtv^ 
conditions will permit. It is planned to- complete t 
whole work in the year 1917.

SURVEY OF CANADA’S RESOURCES.
and IndustrialThe Advisory Council for Scientific 

Research is making a broad survey of the possibilities 
the Dominion in the way of scientific research and ot 
work with the available"laboratories, technically train 
men and other facilities, with a view to mobilizing the 
forces for the speedy and satisfactory solution of the rnaU 
problems facing the Dominion in the readjustment 
business after the war. A series of questionnaires is 
ing sent out, chiefly to the universities, to profession

and directors of the Canada

of

men, and to the managers
industries. , . (V

The Canadian Mining Institute, the Canadian Socie^ 
of Civil Engineers and the Canadian Society of Chem>c^ 
Industry are co-operating with the Council in conduct)11 - 

this work.
A central committee has been appointed at 

with branches in the various provinces, to look after 1
to learn

Montreal-

work of taking the census in such a manner as 
the research requirements and future needs of the 
dian industries, with a view to providing for their requ11^ 
ments in such manner that in years to come they will 
be dependent for supplies upon Germany, for instance,
in the past. a

H. Mortimer Lambe is chairman of the central co 
mittee, supported by Prof. Ernest Browne, for the Ca”' 
dian Society of Civil Engineers; Mr. G. M. Murray, 
the Canadian Manufacturers’ Association; Dr. M» 
Hersey, for the Society of Chemical Industry, and H. ^ 
Couzens, representing the Joint Committee of lechrtu; 
Organizations, Ontario branch. ^

The provincial organizations have divided their ^ 
into districts, under local captains, so as to ensui6 
thorough distribution of the questionnaires.

As replies are received, they will be sent to the seef^ 
tary of the Advisory Council at Ottawa, where the 1 
formation gained will be considered and collated. e
work is being done under the advisement of Sir Geofr^ 
Foster, minister of trade and commerce, and under 
direction further developments will depend upon 
formation gained.

the

INTERNATIONAL JOINT COMMISSION 
MEETINGS.

HIGH VOLTAGE TRANSMISSION LINE TO SPAN 
ST. LAWRENCE RIVER.

By Frederick T. Kaelin, E.E.,
Assistant Chief Engineer, Shawinigan W. and P. Co.

HE Shawinigan Water and Power Co., which fur­
nishes electric power to all of the large industrial 
centres of Quebec Province, in order to transmit 
properly the increased amounts of power to its 

receiving stations located south of the St. Lawrence 
River, has found it necessary to undertake an engineering 
feat of considerable interest.

Designs are being prepared for the construction of 
a 5,000-ft. clear span of the St. Lawrence River for the 
conductors of the electric transmission lines, thus supple­
menting the existing submarine cable installation already 
supplying power to the mining and manufacturing dis­
tricts. This span is the longest known of its kind, and 
will be located about 1 ){ miles upstream from Three 
Rivers, P.Q.

The three electrical conductors will be made of the 
highest grade of plough steel, spaced fifty feet apart, 
all in the same horizontal plane, arranged thus to pre­
vent contact with each other due to swinging. In order 
to connect with existing transmission lines, the crossing 
conductors will b2 insulated from the steel towers and 
earth against a difference of electric potential of 100,000 
volts. Because of the very high tensile stresses in the 
cables they will not be anchored at the towers, but will 
be supported on the top of the towers by saddles, per­
mitting the movement due to temperature changes, and 
be anchored to concrete blocks some distance behind 
each tower.

The mechanical problems of this arrangement of 
anchoring permit of easier solution than do the problems 
of the electrical insulation of the conductors from the 
earth potential of the anchorage. The magnitude of the 
ceramic and mechanical engineering involved in the elec­
trical insulating problem can better be appreciated when 
it is pointed out that in addition to the electrical stress 
incident to the 100,000 volt transmission potential the 
insulation for each conductor must provide sufficient me­
chanical strength of above 100,000 pounds in compres­
sion, due to ths tension of the cable. Further, the ar­
rangement of the insulation must permit the replacement 
of any portions showing electrical failure without incur­
ring hazard to the mechanical safety of the span. An 
elaborate arrangement of porcelain insulators of a new 
type, held in compression only, has been designed to 
fulfil the conditions specified.

The structural steel towers, one on each side of the 
river, weighing approximately 200 tons each, are to be 
built upon concrete piers located in the river, 500 ft. from 
each shore. These towers rise to a height of 350 ft., 
which is the same height as the top of the Quebec Bridge. 
This great height is necessary in order to provide t6o ft. 
clearance above the water level under maximum condi­
tions of ice-loading of the conductors. As the river is 
navigable for the largest ocean vessel, this clearance 
must be provided.

The river bottom is composed of sand to extreme 
depths at this point, so the concrete footings are of con­
siderable interest. The footing piers will be excavated 
by the use o*f concrete caissons, which, when sunk to full 
depth, will be filled with concrete, remaining as a part 
of these piers. The piers are Cylindrical in section,

T
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Under the above title afn article appeared in the 
Hust 3rd, 1916, issue of The Canadian Engineer, 
escriptive of a tank erected in Toronto by the Commit 

f'°ner of Works, to enable the city to handle asphalt m 
,ulk instead of in packages. The operation ot this tank 
as been so successful, and has so materially re uce . 1 

c°st of asphalt to the city of Toronto, that t ie su tjec 
prove of interest to all municipal engineers who pur­

chase any quantity of asphalt.
The Toronto tank cost, with steam coils, $i)-7° > ^ 

<0st °f the pump was $337, and the cost of Lie pipe 11 ’
^‘ani jacket and foundation for tank was $4°°- 

cost, therefore, was only approximately $2,000, 
Pr,Ces of steel structures have increased considerab y 

nc.e the contract for this tank was awarded, an ano 
n|ar tank would no doubt cost more to- ay ■ 
ronto tank can handle one hundred tons o asp 

bme, which is approximately three tank-car oa s.
The Department of Works of Toronto is required 

year to keep in repair an increasing area o as 
'lnd other bituminous pavements, and in ad 11011 

Cftain number of new pavements by day labor in a 
ln° those laid by contractors. To carry on this work ap- 
^X'mately 2,000 tons of asphalt are used each year.

Upon the basis of 2,000 tons, all recentd in tank 
„ a direct saving of from $5,000 to $6,000 is effect d 
*S there is usually a differential in price between tank and

dckage shipments of from $2.50 to $3-°° P 
prrnal times. At present cost of metal 

Jfcrential is even higher. The average differenha 
bids received by the city of Toronto for the past th ee 

year> is $2.68.

To

each

cars

the

k . TVith modern equipment, such as pumps e-T ' T 
S for the purpose, insulating jackets which reduce th 

and cost of unloading, etc., there should be little 

demurrage to pay on the tank cars, even
eather.

iabor

in severe

bei ^r°m the above facts it will be seen that, other^ » 
> equal, the erection of storage tank and pu chase^ot 

t0 -Cr‘ai in bulk might be an attractive prop > t|ian
^ cities which use much smaller <iuant|t“s^ ®f the tank
^“ght by the city of Toronto as the cost of

^ probably soon be made up by th
an economic one and 

What
sa,,

ffalifafitable ln Toronto might not be P^ • Toronto, 
lfax. and vice versa. The savings effected* f

v.u Ver’ are so large that every city anc 1 evening
an, nU-Vs asphalt should sharpen his penci s £
bt^Sure carefully whether investment in a 
eLW;se for his municipality, and when his ^res^re 
Suycte, they should be submitted to a competent con 

^ngineet* for checking and further a x 1

Neither Sir William Mackenzie nor Mr. E. J. Cham­
berlin appear to be pleased with the majority report of 
the Royal Commission to Enquire into Railways and 
Transportation in Canada. Sir William does not admit 
that the shareholders of the C.N.R. have no equity in 
their property. Mr. Chamberlin has issued a statement 
to G.T.R. shareholders, advising them not to be alarmed, 
and stating that the report contains inaccuracies and mis­
leading statements and that the credit of the Grand Trunk 
is high and its financial position not at all as stated in 
the report.

If it is true that the majority report contains in­
accurate or misleading statements, full details regarding 
these should be given to the public and to parliament at 
once by the Grand Trunk and C.N.R. presidents. The 
scheme suggested by Messrs. Drayton and Acworth ap­
pears sound, but it is such a close approximation of gov­
ernment ownership and operation, and the wall separating 
the trustees from parliament is so thin, that we should 
much prefer to see the railways continue as at present if 
financially possible. If the figures given in the Drayton- 
Acworth report are even approximately correct, however, 
there appears to be no possibility of the G.T.R. and the 
C.N.R. being able to weather the storm without such 
extensive government aid that it might be unfair to the 
Canadian people if given without any quid pro quo.

The heads of the two railway systems involved should 
present an outline of their plans for the future, showing 
that they are independent of undue government assistance 
and able to carry out all obligations. If their plans are 
feasible, parliament should let them work out their own 
salvation, but when advancing further money make 
certain of ample security. If the railways cannot stand 
fairly alone, and judging from the Drayton-Acworth re­
port they most certainly cannot, and if the railways do 
not show any decided errors in the report, the govern­
ment’s course of action is obvious.

The Drayton-Acworth report is, of course, weakened 
by the fact that it is not unanimous, yet Chairman Smith’s 
minority report cannot be taken with the same degree of 
confidence as is that of Sir Henry Drayton and Mr. 
Acworth. In its October 12th, 1916, issue, The Canadian 
Engineer said editorially that Mr. Smith controls im­
portant interests in Canada and has affiliations and com­
petitions that cannot but unconsciously color his view­
point. It was a foregone conclusion in the minds of 
some people that Mr. Smith would be sure to report ex­
actly as he did. On the other hand, it appeared almost 
equally certain that Sir Henry Drayton, whose reputed 
public ownership sentiments were well known, would also 
report in the manner in which he did. Mr. Acworth was 
the only unknown quantity, and it is on account of Mr. 
Acworth’s agreement with Sir Henry Drayton that we 
assign such great importance to the Drayton-Acworth 
report. Mr. Acworth has never been a champion of 
public ownership. The strenuous efforts made by the 
Drayton-Acworth report to get away from government 

ration, show Mr. Acworth’s continued reluctance to 
recommend the elimination of private ownership. It ap-
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business until the return of their managing director 311<*
activ<

pears that there must have been serious, outstanding and 
convincing reasons for Mr. Acworth’s approval of the 
formation of a Dominion Railway Co.

Mr. Smith’s report is very weak compared with the 
Drayton-Acworth report. The former deals largely with 
generalities and platitudes, the latter bristles with statis­
tics and logic.

The majority report outlines clearly why the other 
roads are not turned over to the Canadian Pacific. 
Probably because the report is not so clear regarding why 
the Canadian Pacific should not be absorbed along with 
the other roads, many of the daily newspapers throughout 
Canada have taken the view that the C.P.R. should also 
be taken over by the government and merged with the 
C.N.R. and G.T.R. The C.P.R. is amply able to take 
care of itself. It is not evading any obligation to the 
government, nor is it asking for any aid. We venture 
the opinion that it does not want to be taken over, even 
if it has to meet the competition of a Dominion Railway 
Company. The C.P.R. shareholders expect great profits 
in the future when the population of Canada has been 
doubled or trebled. Assuming that the government could 
possibly raise the money necessary to buy out the C.P.R 
how could it be done without the consent of shareholders 
who would have no reason for foregoing large future 
profits? Compulsory absorption of the C.P.R. would be 
tantamount to confiscation, and the government cannot 
possibly afford to make an offer sufficiently attractive to 
induce the C.P.R. shareholders to surrender cheerfully 
their bright prospects for the future.

The report is an historic document, and assuming its 
correctness, presents the Canadian railway situation in 
a very clear and concise manner. Parliament should not 
be dilatory in dealing with it, but very discreet. It has 
made many railway mistakes in the past. It cannot afford 
to move very far again in any direction in railway matters 
unless it is absolutely sure of its footing.

of their secretary-treasurer, both of whom are on 
military service.

Dr. LOUIS HERDT, of McGill University, is acting 
as honorary advisor tp the French government in ^ 
selection and purchase of electrical supplies. Very larg'j 
orders, amounting to over $2,000,000, have been pl3ce 
with Canadian firms, principally wire and cable co>n 
panics, which otherwise might have gone elsewhere. ” 
the invitation of Dr. Herdt representatives of the Trenc 
government visited many of our factories and the busineS$ 

referred to above followed.
ai^A. R. HOLMES, formerly secretary-treasurer 

engineer of the McKinnon, Holmes Company, Limit6 ' 
of Sherbrooke, Que., and GEO. H. ARCHIBALD, wh° 
has been associated for the past ten years with the Ge°' 
H. Archibald Company, Limited, Winnipeg, have forine 
a partnership as engineers and builders of reinforced eff? 

Crete and steel structures, and have opened an office 
Toronto.

T
carriLieut.-Col. T. C. IRVING, formerly vice-presid61’1 

of Robert W. Hunt & Co., Limited, engineers, and d,c 
Moffat-Irving Steel Works, Limited, Toronto, was fe 
cently gazetted as colonel in the 4th Canadian Divisi0’1' 
Col. Irving left Toronto with the First Canadian C°'\ 

tingent as a captain in charge of the 2nd Field Comp3^ 
of the Engineers. He received the D.S.O. at the bad 
of Langemarck, and shortly afterwards obtained 11 
majority.

visio
desci
"'as
and
teed(
Act”
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P. PHILIP, formerly with the city engineer’s dep3” 
ment, Vancouver, has been appointed supervising e ( 'Sh- 
gineer by the British Columbia government for Disd1 °t 
No. 3 at Kamloops.

Capt. STEWART M. THORNE, a graduate of ^ ^ 
School of Practical Science, Toronto, has been decora^, ^ 
for bravery. Prior to his enlistment he was manager ^ | 
the Trethewey mines, and was well known througW. ^ 
Northern Ontario. He enlisted with an engineering 11 ^ 3^ 
recruited in Cobalt in January, 1916, and has been 
France for the past fifteen months. He received 
captaincy in the field.

G. L. WALLACE has been appointed structural 
gineer in the city architect’s department, Toronto, 
succeed R. J. Fuller, resigned.

J. L. WELLER, M.Can.Soc.C.E., chief engineer^ 

charge of the work on the new Welland Ship Canal, 3 •, 
all his engineering staff, have been relieved of their P0^, ^
lions owing to the complete closing down of the work ,. ^ rt 
May 2nd. None of the contractors’ plant can bo 
without the special consent of the Dominion Govern!*! 1

R. YOUNG, a gas expert of Pittsburg, Pa., has br>tt, 
appointed manager of the St. Thomas, Ont., gas p*'1 I 25ç

GEORGE McKNIGHT, city engineer for FredetlC' 
ton, N.B., has resigned.

I
î^nt
Hic

PERSONAL.

'n t}H. BARON, who has been electrical superintendent 
at Stettler, Alta., for the past two years, has been ap­
pointed chief engineer for the town of Camrose, Alta.

GEORGE BURY, vice president of the C.P.R., has 
arrived in Montreal from Russia.

T|
Nc

:l11 d
'ni N
f°adR. P. BUTCH ART, of Victoria, B.C., has been re­

quested by the Imperial Munitions Board to associate with 
the Board in its work of shipbuilding on the Pacific Coast. 
A large organization will have to be formed in connection 
with the plans decided upon for the building of a great 
number of wooden ships. Mr. Butchart will act as busi- 

adviser and will have supervision of the organization 
on the coast on behalf of the Board. Mr. Butchart is head 
of the Pacific Cement Co., Victoria.

Albc
Hill

ness

JOHN COLLINS, who has been with the Canadian 
Steam Boiler & Equipment Co., Toronto, has been ap­
pointed manager of H. L. Peiler & Company’s Toronto

Ij t 

! %'
office. WINNIPEG SUB-SURFACE FORMATION

V. G. CONVERSE, general manager and chief en­
gineer of the Ontario Power Company, of Niagara Falls, 
and E. D. KING, superintendent of the plant, have re­
signed. It is thought these resignations are due to the 
reported purchase of the Ontario Power Company by the 
Hydro-Electric Power Commission of Ontario.

GALBRAITH & CATE, LIMITED, engineers and 
contractors of Montreal, have decided to discontinue

tb,
The regular meeting of the general section o! ^ 

Manitoba Branch-of the Canadian Society of Civil 
gineers was held last Thursday evening in the Eng,n 
ing Building of the University of Manitoba. Mr. R3".vC % 
read a paper, “Sub-Surface Formation of the Winü^,j 
District and the Types of Suitable and Unsuitable Fol,n 
lions for Its Heavy Structures.”

L


