CANADIAN
NORTHERN
QUEBEC
RAILWAY

MOUNT
ROYAL
TUNNEL

C. H. RIFF




Canadian Northern Montreal Tunnel and
Terminal Co.—It is expected that the bor-
 ing of the Mount Royal tunngl will be com-
pleted Dee, 15. A contract for the electrifi-
catiopn of the tunnel and the connecting
lines has been let to the Canadian General
Hlectric Co. :

Press reports state that plans for the
station on Dorchester St arse helng pre-
pared by Warren and Wetmore, New YOrK.

J. P. Mullarkey, who I8 building a section
of the line westerly from Rideau Jct., is
reported to have stated, Nov. 1T, that he
expected to have his contract compieted by
the end of 1914, The Board of Railway
ommissioners has autborized the making
_of a econpection with the C.P.R. at Pem-
broke, Ont., in order to get ia conmstruction
material. Tracklaying is Dbeing gone on
with easterly from Pembroke, and it 1s
expected to lay 35 miles this year. Sir
Donald Mann. in an ioterview Nov. 10, is
reported to have stated there were about
£0 miles of track to be iaid to compleie the
line from Port Arthur to Ruel, 545 miles.
1t is expected to have this laid by the end

of the year. D&Q  ber
| (13
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Electne-Liocomotives for Mount

' CANADIAN RAILWAY AND MARINE WORLD. .
Royal Tunnel, Canadian Northern

. Railways wesm .- -

~ome general Information ‘In regard to
th principal-eleetriflcation features of the
¥:-:nt Hoyal Tunnel, Montreal, supplied by
W . Lancaster, Flectrical end Mechanicaj
Eu-ineer, Canadian Northeras Momtreal Pun-
and Terminal Co., was published ia
;adian Raflway and Marine  World for
-ewrber. The foilowing fuller details in
urd to the electric locomotives, six of
ch have been grdered, has since beep
revived,  As before stated they wili be
de--gned for an‘operating potential of 2,409
‘s direct current, with vertical troliev
ruction. Two of them, operated and

the effect of severe shocks.

Both the box cab and piatform will be
built of plates, sheets, angles and hexvy
channels, and will be thoroughly reinforeed
throughout. The box cabd will be divided
inte lhree COmMmpartmenis; the apparatus
compartment in the centre and the two
operalors’ compartments at Lhe ends. Rach
operator'’s compartment will have a fulj
complement of apparatus, consisting of con-
Lroller, eontrol switches, meter, air breke
control apparatus, air gauges. pantagraph
control and heaters, thus providing the
locomotive with a complete double end con.

.

2,400 volts, so that two may ba connected;
permanently in<serles and operated R &>’
2400 voit elrcuit. Thess molors will he
geared to the axies through twin gears,
there being one pinlon on each end of the -
armatnre shafts. Thess mators are espaci. -
ally designed for locomotive service agd -
will bs provided with forced ventilation by -
a blower located in the apparatns compart-
ment. The locomotives will be geared for
a free running speed on tangent, lavel track. -
of approximately 46 miles an bhour, and will -,
be operated s two speed machines witp,
ten points In series and nine points series
parallel. '

The alr brake equipment will bs the
straight air and automatic t¥pe, 80 as to
combine the desirable features for train
operation through an equalizing reservolr

corirolled as a single unit, will have ampia
eapacity and suitable speed requiremen:s
fur handiing the heavy transcontinental pake

trol.  All apparatus subject to 2400 volr
potential will be locazed in the cenlre
apparatus compartment and screened to

and the independent operation of Lhe brakea
ugon the locomotive. Provision will be
made for the multiple operation of the
compressors upon =zl locomotives when
operating In muliiple. so as to distribate
the duty upen all the compressors in tha
train. ’ -
The motors will be operated In aeries and
series-parallel by the Sprague-General Elec-
trie type ‘M two speed control. The axter-
nal regulating resistance wil ba divided
into two parts. each part being directly
connected to a pair of motors permanently
connected in series. The two palrs of
motors, wilh their resistances, will ali ba
connected in series on the first point of the
control, the resistance being varied through
the first nine points on the controller and
finally short elrcuited on the ten Lk, or run ,
ning point. The two pairs of molors will
then be similarly operated in serles
parzllel and all resistances eut out on the

=
e

Electric Locomotive of Similar Type 1o those ordersd for Moun: Royal Tuangl,
Haper protect against  accidental cootact The
\ tocatiocn and zeperal arrangement af this
apparatus will be zueh as to provide easy
access {rom al! sides for inspectiop, ¢lean
ing and repairs.

The Sprague-Geaeral Electric type M mul-
tiple unit double &nil contrn! sguipment §s
proposed for the locomutivas, all the contro)
poits being proportioped and adjusted so
a5 10 secure a smoclh wnd even accelera-
tion, at ali ddmex, torresponding  a cur-
rent consumpion near the .s{lppi‘r.]g point

tralns—1,130 zons 1railing load—
the Montreal termingl zone. A sin
omotive will successfully handle (he
© ! trains-—1,000 tons trailing—and the
Jassenger service—3550 tons tralling.
generzl type of locomotives to be
A thatr known as the box ¢ab arvicy-
mmnning gear. The estimated welglil
complete locomotive |ls 83 tons. The
*otive will have four axles, with all
welght of the Iocomotive upon the
R v Py tha
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| Canadzan Northern Rai};v;zay-

By S, P. Brown, M. Am. Sec.

The C.N.R. is "now operating about
5800 wiles of track in -Manltobs, 3as-
yatchewan and Alberta, besides iis
fastern lipes. It alsc has about 2,500
miles uinder construction. that ‘when com-
pleted 1w 1814 will make it & transcontin-
gatal system, with Vanceuver, on the
Pacifie, and Montreal as iis main eastern
gistsiputing point. When this work is
finished it il be important -to have
groper terminal facillties already Dre-
pared in the Imain ecastern point, and,
with this in view, the Cansdian MNorthern
- Montreal Tunpel & "Terminal Co., Lid.,
. was incorporated: o make the necessary

‘ gevelopments in and about the city -of ;
Montreal.

Montreal has a population of about
660,006 and is the main eastern seapori

Mo
. : R

bridge across the St Lawrence River.
Such an extension would also jnclude in

the: commercial part of the town an .ela-

-horate. freight distributing depot, a de-

partment to which the C.NR. In giving
most -serious thought at presemt. In
counection with this freight department,
large sorting and transfer yards are be-
ing developed back of the mountsln and
enat of the clty, where most of Ita shunt-
ing and mechanical part of the freight
transference will be accomplishéd.
Back of the mountain, in the broad,
gently sioping country, including some
of the most fertile farms In Eastern
Canada, the C.N.R. saw an_ opporiugnity
for the slte of & new city, With this in
yiew, the Canadiagn Northern Montreal
Land Ceompany, Ltd., was inecorporsted

unt, Royal Tunnel:

the tunnel will bring the Mount Roysl
statfon within & very few minutes of the
mafn passenger terminal in- the ity
proper and: troliey cars wiil tie tha sireet
ear lives of the: "model city” with those
of Outremiont and Montreal. A small
trefght yard peaf the west Dortal of the
tunnel will sexve for the delivery of iocal
freight and express and forthe manipuia-
Hon of multiple unif tralns during the
rush hours. 'Fhe eéntire terminal scheme

is. to be utilitarian from the Back River

to the waterfront. 7The idea is to pro-
duce structures snd. developments thal
w11 be sttractive to the eye and so de-
signed and disposed as {o be sell support-

ing in themselves withoni the assistance

of the ordinary rafiroad traffic.
“Tunnei History.
To the writer the

during the busiest

part of the year

The business and fi- -ELL‘“U_B‘"*-.._

paccial part of the Jjﬂ%lﬂm‘mr__ -
ditr is largely com- i iy Tiss

centrated fn a nar
rowx strip of laad be-
tween the St. Law-
rence  River and
Mount Roval, which
iz already so con-
gested chaf the resi
dent section is gra-

]

ey, Sy
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of the study of tun-
nels is its history.
« From the days of the
cave man, through
those of the Egyp
tians, Chaldeans, Ho-
mang and Buro-
peans of medern
times, the evolution
has countinued. The
.changes. In the tun-

i most interesting part

dually spreading up T nel itself are small
and down the river i1 : b___ but the tnethods of
and around the e excavation and com-
wotntain into West- e struction bave
morn: and Oufree li = MOUNT changed beyond re-
mont. Mount Royal W coganition, The Lake
forms a very pusi " Grode Qb feeeit Fucinus tunnel
tive burrier beiween =——t griven ia the

the people living

back - the mopun-
::?tm u. the business portlon of the
v

Genera] Featuras of Project
The nstural location of the business
centre - Montreal, between Mount Royal
and L river, made the problem of antry
fr=: appear complieated. To enter
iar end of this strip meant a de-
: was undésirable; and might
pave <ulted in two separaté stations
¢ th- enstbound and ‘westbound traffic.
;li-;ll-}f!‘- of the topography:and.economic
s tritution of the clty and itland showed
thm 4 innnelswasa. the Joglcal, ad well at
; e v omical, method of éntry’: It
tand :hat the raiiways. comin;

¥est « .ld be-brought from: '
site- o vards, shops; ete. DeAR the, Back

¥ -city limits.

‘Ideal; tor drainage and sanitation.
-sueats. ‘

f1an @nd Profile of Mount Royal Tunnel

to purchase this farming country and
develon it as part of the general gcheme
of financing. .

The Mew Model Gity.

The city of Mount Royal, or as it is
locally termed, the “model eity;,” s laid
out on & rectangular plan, with four dia-
gonat boulevards radiating from the rail-
way statfon, which forms the cenira of
the town site. There is also & meander-
ing boulavard connecting & geries of
parks and playgrounds distributed over
the. ¢ity, In. general midway between tha
central park and the: statlon. aite and the

\its., The 'land, conslsting of &
gantly slopihg piane, makes:the Sitna}rign

a
pringipally with

+hai atina  Tor

will ‘be paved

SR Ow

Abruzzi, during the

reign of Claudius,

was § fi. high, 10 fi. wide, and 3% miles
long. It took 11 vears to build, and em-
ploved 30,000 men. To expedite this
work some 40 shafts gnd Inclines were
sunk, some over 400 ft. deep.

As a comparison the present Mount
Royal tunnel is practically the same
lengiir; the heading, however, i8 about
9 ft. high by 12 ft, wide, over 5045 larger
then the Lake Fuecinus tunnel, It has
one intermediate shaft about 240 It. deep
and another about 5¢ It deep at Dor-
chester St., which is af pressni acting
as the eastern portsl. The firsi heading
was started on July 8, 1912, and since
that time the shafts have been sunk and
aver_ & miles of heading driven on the
tunnel line, besides. more than 4 -mile
&t the shafts and in the terminal sites.
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most interasting part
of the study of tun.
nels is its history.
, From the days of the
3| cave man, through
those of the Egyp-
tians, Chatdeans, Ro-
mansa and Euro
peans  of modern
times, the evolution
,. has continned. The
#8\I changes -in the tun-
‘nel {tself are small
hut the methods of
‘Bil excavation and con-
struction  have
changed beyond re-
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forms a very posi

. Grade O

cognition. The Lake
* Fucinus tunnel

driven in the

tive barrier hetweaen
the people 1lving
baek: #t the moun-
%M_ .} the business portion of the
.. General Features of Project,
The uatural location of the businass
» f Montreal, between Mount Royal
river, made the MEEQH ‘of entry
‘appear complicated. ~To enter
ier end of this strip mesant a de-

tour shiit was undesirable, and might’

w_w:_ resulted In two separate stations
..w_. th casthound gnd. westbound traffic.
m;mﬂ:.. of the topograpHy and economic
h ribinon of the city and island showed
that 4 runnel  wie. the Jogical, as. well m@m

the e omical, method of entry. It was™

found tat the railways oming from the
4o v d be brought trom g/convenient
¢ f+* vards, gshopg etg., near. the, Back

bee lluss near fife présent Jacques -Car.
2 vere o0 Baflway ( T.R:) and thence at
i Ty flal grade to & waﬂow._ portel at its

sttug with the C.P.R. belt line, ahoui

2 mile from the Outremont yard, Thence

w_ﬂwm m:_.ﬂ._ will pass through a twin tunnel
DStien b long, down. & 0.6% grade to &
E.P.Ec.ﬁe. terminal in the very centre of’
ntraai. i
:MM::_.EW main passenger terminal the
91%.55 be extended across to the
r town on a viaduct-at & level grade \

% connact with a- viaduect ‘along ‘the har-

UOF front, proposed by the Harbor Com: [,

Missioners of ‘Montreat, and .. possible ¢ -

Plan and Profile of Mount Royal Tunnel

to purchase this farming country and
develop it as part of the general scheme
of financing.

" The New Model City.

The clty of Mount Royal, or as it is
locally termed, the fmodel city,” {8 laid
ont on & rectangular plan, with four dia-
gonal boulevards radiating from the rail
way statlpn, which forms the centre of
the town site. There ig also a meander-
ing boulevard connecting & serles of
parks and playgrounds distributed over
the city, in general midway between the
central park and the station site and the
eity Umits, The'land, congisting of a

gantly sloping plane, makes the situation

ideal. for dralnage and sanitation. The

streats - will' be paved principally with

‘asphalt snd ‘macaflam, the! stone for

which will be tekén from tle tunnel ex-
eavation. Street car serviceiand lighfing

"have . already = been arranged for with

local companies In Montreal, which as-
suras - oxcellent service, and through
trolley. connections .. with Outremont,
Westmount and Montreal proper are con-
templated. The lots are being sold under
very rigid building restrictions, as it is
desired to produce a quarter of-town for
the hetter ciass of people who are rapld-
ly being crowded out-of the more desif-
able parts of Montyeal, as well:as. for
the city's rapldly gréwin population; - A
ghort Xt @33@:&%&: sarvice through

' Y

the death rate was te

Abruzzi, dyring the

rolgn of Claudius, -
was 6 £t. high, 10 ft. wide, and 3% miles
long., It took 11 years to build, and em-
ployed 30,000 men. To expedite this
work some 40 shafts and inclines were
sunk, some over 400 ft. deep. :

As a comparison the present Mount
Roval tunnel is practically the sAms
length; the heading, however, is about
9 ft. high by 12 fi, wide, over 509 larger
than the Lake Fucinus tunnel. It has
one intermediate shaft about 240 ft. deep
and another about B0 ft. deep at Dor-
chester St:, which is at present acting
as the eastern portal. The frst hesding
was started on July 8, 1912, and since
that time the shafts have bean sunk and
over 2 miles of heading driven on the.
tunnet line, besldes more than 1 mile
at the-shafts and in the terminal sites.
The reason of this great difference - in

- speed {s method snd equipment.

In the Lake Fucinus tunnel they used
erowhars, chisels, pleks, shovels, and
possihly drills and saws with cutting
pdges of .corundum. Moat of the pro-
gress, however, Was ‘made by “firg det-
ting,” le, by building fires against -the
face of the hesding until the' rock. was

" ‘highly heated and “then . dashing cold.

water or acld, such gs vinegar; on it to.
bresk the ground. .Condemned, criminals
apd, prisoners were nsed in. thi ¥Ork, a8

* Compare this with.modern tunnel prEe

P4
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AR he through lines between ‘New -
%w%:mwuﬂ“ Pitteh . dﬂ&m&ﬂowﬁﬂ the
plkway 18 & amwngm refuge niche, ex-
capt at pplicing: charab vs, where track:
Can may sl on the.duet ben hat-the
potforn of the diviging: wall and be ab-
solutely protectad from; passing trains.
. Excavation, .
of excavation adopted 18
Furopean’ than Amerlean,
K ough o close analysis: would show it
w be the reswltant of ‘several “eysters.
1 medern tumnel practics, lines of ‘de-
marcation and sectionalism that were
quite distinet only a comparatively few
years ago Aare gradually becoming lost,
i that an engineer ls apt to select a
combination of several syatems which he
considars wisest for his ground and struec-
pre. The things that atand cut most
sharply In .all tunnels where great pro-
gress has been made and which are prin-
dpally Buropesn in origin are: ¥irst, the
opening heeding 18 always comparatively
sinall and usually in the bottom of the
gection; second, & horizontal bar 1s usad
to support the drills ingtead of columns;
and, third, short rpunds are drilled and

ylvanis

The method
pathaps more

shots are fired often. Hvery-little econ-
omy in time is practised, and all delays,
no matter how trifilng, are ‘analyzed and
corrected, when possible. ‘Wdrkmen are
given a bonus for.extra progress ‘above
ihe specified min{mum, and machinery,
guch as drill carriages, is used where it
s found advantageous..

European engineers, like our Western
miners, llke to get, under the muck, 80
that much of it.fallg into the cars by
gravity fnstead of having to be Hfted.ln.
Sometimes this is accomplished by stop-
ing, and - sometimes by driving a top
hending directly above: the bottom head-
ing, The one pol iz ‘to

- ok

~witll - care

for by this mathod the heading can

be driven on rapidly and the. timbering

work and full sized section developed
it and without hurry in many

places simultaneocusly slong the lne.

A great many mechanical drilling, ex-

TLWAY AND MARINE WORLD.

8&3#3&;%3&&?@33 ﬁ_ﬁg__f
vals ‘where the“tull sized tunnel section
is developed, . The heading is-driven by
the horizontal bar mathod. In one head-
ing, where very hard rock is encounterad,

requirieg extra hseavy drills, a driil car-

mucking apparatus have
been devised, and in some cases they
were found to work. advantageously, but
‘where the space is confined and delays
serious, the Iaborer, with his pick and
shovel, is usually employed. One man

cavating and

Motint Reyal Tunbel—West Portal, Crashing Plant s0d Tipple.

riage 1s used with a mechanical muck
carrier for lopding the cars. In this drill
_carriage the drill bar is supporied on a
beam which can be extended 20 fi. ahead
of the carriage over the muck pile and
has also a vertical and lateral movement
to accommodata the heading. -
On the city end outside conditions are
very disadvantagecus. -The city of
Montreal has never had any previous ex-’
perience in undergroung excavation, S0
that blasting that would he hardly
noticeable in New York, for inslance, is
consldered quite serlous, For this reason
under the city proper, where the cover
was light, no blasting was allowed be-
tween 11 p.m. and 7 a.m.; the holes in

e B A A AR AwmA AW
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glven & bonus for extra progress zbove
e specified minimum, and machinery,
auch ns drill carrisges; 1a uged where it
i3 tound advantageousd.

Ruropean enginegrs; like our Western
miners, like to get. under the muck, 80
that much of it falls Inte the cars by
gravity fnstead of having to be lifted in.
Sometimes this is accomplished by stop-
ing, and sometimes by -driving a tob
heading directly above-the bottom head-
‘ng. The one Important polnt is to

Mgt Royal ‘Pannel--Headin
meﬂ the bottom heading open for tralfic
Is Sy imos, g0 that the heading progress
ag,.mmw materially . af¥fectéd. The full
Esgmr&ﬁmau ogn be carried on over
lono Umbors af as many places ms
iy to keep up with the headlag,
Ema%:oa beading n bad; ground, if

e, is ayen more desirgble than in

shovel,

e ot

" Mount Royal ..m.nn_.ouzlﬂunun Pottal, naarmnn EE: wnd Tipple.

cavating and mucking apparatus have
baen devised, and in some cases they
were found to work advantageously, but
wherse the space Is confined and deiays
serious, the laborer, with his plck and
is ususlly employed. One man

ater Attachment 1o Drilla
can handle a good deal of muck in his
shift, shoveling off glick sheets nto low
ears. At present muckers in the Mount
Rovel tunnel headlng pwb.&pﬁ&?.ﬂ 15 cn.
yA. of muck per men paf alght hour shift.
Hottom  Heading Mathod:—~
/ The method of excivation adopted In
‘the Mount Royal funnel is ‘a bottom
i . )

riage 18 used with s mechanlcal muck
carrier for loading the cars. In this drill
carrigge the drill bar iz supported oo a
peam which can be extended 20 ft. ahead
of the carriage over the muck plle and
has also a vertieal and lateral movement
to accommodata the heading.

On the eity end outside conditions are -
very disadvaniageous. -The city of
Montreal has never had aay previous ex-
perience in underground excavation, so
that blasting that wonld he hardly
notleaable in New York, for instance, 18
considered quite serious. For this reason
under the city proper, where the cover
was light, no blasting was allowed be-
tween 11 p.an. and 7 s.m.; the holes in
the heading were reduced to 36 and 42
in. in depth, including the out, and the
powder was reduced t{o & mere “trace.”

The effect of all this:on headlng pro-
gress was not so gerlpus as might have
peen expected. While the holes wera
ghort, the rounds were fited so often that
an average progress of about 17 ft. m__gwu
was mpaintained. In approsching ” the
mountain, where 5 ft. cut hotes conld be
used, the average progress wag about 20
ft. per day. :

Record Tunnel Progress.

During the month of May, just ended at
this writing, as the rock cover had very
much Increased, shooting was. allowed at
pight, which very much improved the
heading progress. In this way, a total of
210 ft. of 8 x 12 ft. heading were. driven
in the 31 working days immediately fol-
lowing May 1, This, thd writer believesy
tg the best tunneling record yet made in
g hard rock heading.

A greater record than the above was
made In .the Lostschberg tunzel in
Switzerland, whera 1,013 ft. of 656 x 10 tt.
heading were driven in one Tmonth
through soft triassic limeatone. An ex-
collent record was also made Jast year
in Arizons, where 799 ft. of 8 x 8. £t
heading were driven In 31 working days
through granite porphyry -sufticlently
hard to’ arill well and {n ‘general atand
without timbering. Noither 0 ]




Crons Bection of Twin Fubes, Moum Royal Funnel.

and one reslizes how ihe usages have  back of the 3955_,?,,.5 ﬁm? of course,
changed. known that the heart of the mountain

When the ebstacles confroniing those  was of hard, ignepus gigexite, ns above
early tunnel diggers, however, are ton- deseribed, which, -with breccla, aleo
sidered, we capn but be fitled with the showed outeroppings in a ridge near the
alncerest ndmiration for the confidence,  western portal. While this lower ridge
cournge and perEeverance that made the . : , L
accomplishment of such great works pos-
pible. ‘Their immature ayatems, methods
and appllunces required genius to pro-
duce sucesss, and the storles of their
garly struggles form far more theilling
romenees that one ean find (n the most
vigionary novel of today.

Mount Royal Geology.

Mounnt Reyal I8 an intrusion of ignaous
rock forced upward throtigh the original
bed of ‘Frenton Umateno., There lLuve
evidently been several stagen of eruption
or Intrision, as both the limestone and
main igneous bodies are broken and cul
by u multitnde of dikes and sheate of
different and varied charneter, and avi
denlly of later origin.

The two principal rocks to be en-
countered on the present line arg Tren-
ton limastone, siightly tilted upward to-
ward tle mountain, and vesexite, which
is the main Intrusion of lgnecus rock.
The Trenton Hmestone, at a censtderable
depth, I guite hard and *erystailine, and
gxcepl where siliclous or-loe much ont
up by dikes I8 a very good tunneling
rock. At the city end the lmestone was
very soft and rather blocky for the first
2,000 tu, with occaslonaily earth in the
heading roof.  As the gover increased the
rock bheeame harder wnd wmora cut by
) dikes, At present it 18 qults herd and -
FA becoming slightly crystailine, tho dfles
gauslng the only difficulty fn-the tunnel-
ing. The assaxlie la very hard, but aslde
- trom this a#'® good tunneling rogk, The . .
' most difflcuit’ tunnel rock is a volennic  of hard rogck and breccla conld not have

hrecoly, ‘which:when out by dlkes Is 0 hoeen avolded without serlously affpcting
Hadly hroksn and- blogky that v I8 ex-  the Jayeut of the modal city, & portion of
framaly hard tojdril], does not shoot-well,  the hard rock in the ceuntres of the
apd will 5 requive slmost; contlayows mopniain gould have been avoided had It
minponry Mning: This'ia e w@_n,.:w, com- - buen.considered expediant,
mon Henr-the junctlon of the Mmeatons The Hne Anally-xdopted ls the shortest
M ¥ : P
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Mount Royal' .H::a&lﬁﬁ:ﬂcu.. Showlng Jumbo Tlmbars In %- '

case of pceldent ordersilment. The ont
side wall clenrance {8 colncident with
the cleargnce for new. structures in the

New York Central terminal work in New
York and in exeesz of the clearance of
-the Pennsylvailp Linee East of Plite
burgh. e

A high hesdroom, almost the same ad
that of the Detroit Rlver tunnol, was
adopted, on account of tha probabiiity of

a high voltage overhead contact clreutt
The  flattened thres  centred arch was
sdopted to allow. for the sway of ke
pantograph and on aceount of the stratl
fication of the rock where much of the
Yining will geeur, " . -

The walkway 18 made narrow, so that
people’ will-be forced to paas along ft ia
pingle fla, thus -avelding the danger of
erishing . and panle, . The normat ¢lear
ance.at the wilkway edge is 2 In. grester

ke S . ;

g

thim that of the normal high prssily
platform. adopted in the-terminal. ¥
ia somewhat greater than that il
the Naw York Central and

ines about:New . York. .

odge aiso colncides’ with clear
{outslde -of . tha platform) of,

simall pud usunlly I Ine vouom
ection; second, & horizontal bar
to support the drilie {nstend of o
and, third, short roundg are dril
shots are Ared ofie: «Bvery -Hit
sy Lo time 1s practised, and all
o matter how trifiing, are aualy
worrected, when posafble. Werln
glven o bopus for extra. Progres
the spectiied minimum, and e
guch a8 ariil carrigges, i€ used 3
is found mdvantageous.
Furopean englneers, ke our !
mlners, like to get nunder the w
that much of it falis Into the:
gravity instead of having fo bel
sometimes this ig accomplizshed®
ng, nnd sometimes - by - drivind
harding dlrectly above:the botts
ihg. The one important poln

seep ke bottom héading: open
s Bl times, go-that the beadin
ar tver maferiplly affected.
Mwﬂewunm«.wzou can be carrle
mony lUmbers at.as many
Lhary o keep up with' th
ook Uottom heading n bad,
“taible, is nven more deslrdl
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tice uging electricity, comprassad alr-and
high explosives, which, combined with

lighly perfected machinery and carefully

pystematizad forces, produce rapeed and’
econocmy that would have geemed incred-
.::m even a couple of generations ago,

.Cross Section of Twin Tubes, Mount Royal "Tunnel,

and one realizes how the usages have
changed.

When the obstacles confronting those
early tunnel diggers, however, are ¢on
siderad, we ¢an but be filled with the
sincerest admiration for the confidence.
courage and perseverance that made the
accomplishment of such graat s.o_.wm‘ pos-
aivle. Thelr Immature systems, methods
and eppliances required genlus to pro-
duce success, and the stories of their
early struggles form far more thrilling
romances that one can find in the most
vlgionary novel of _.83,

Mount nnwm_ Geology.
Mouut Royal is an intrusion of igneous

and the main volca
' Tunnel
The location of the tunne
Royal. was more or el muSS_mumn by
the locatlon of the .passénger terminal
{n Montreal and the model city at the ] \ ’
ﬂmwﬂ e niasol
9’3 aduired in wm
lmsstons, nclined
iresent tunnel line, will
centre wall for safe sup.
5 centre wall Wit

purposes of
or.acoldent
extremely - oof- wguﬁ line, which, 59
the -exception r¥e under the
MeQill-University: ‘gronids, 1s all on a tap. -
gent . &nd .a sulficlent grade to

{nsure proper. E.ﬁgmu.

. .-:.,".. [ & 7 R it e

Section.
A ?&p tunns Q.o.a wma:g ies been
adopted
omy In cavation and conetruction, eage
entilation, and safety i
case of sceldent or derailmert. The out-
g side “wall clearance is colncident with

2%

the clesfince for new structures in the.
New York Cenl inal work in New -
York and In dxcess of the clearance of
~the mmasmﬁ.qpip H_me Bast of Pitts
burgh.

A high Wownuooﬂ. anuﬁ the same as
that of the Detroit.River tunnel, wis
adopted, on account of the probability ot
a Eww vbltage overhead contact cireut.

ad; thres centred arch was

A T ....N

e R = o ————

back of the mountain, It wis, of course,
known that the heart of the monntain
was of hard, igneous esgexlte, as mbdve
described, .«..Eow with braccia, -slso
showed oﬁﬁcuu_umm in a rldge near the
wastern portal. ﬂwno this lower ridge

B narrow, o that
. pass mlong It in
ng the danger of
The normal clenr
ige 1s 2 In. greater
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Montrea]l Terminals Development, Canadian National Rys.

The Board of Railway Commissioners separations are to be carried out ab Rock- CN.ER. in Aug. 1930, to pey for all
passed qrder 4(1.203. Feb. 2, granting an land Ave., Racine St., 8t. Lawrence Blvd.,, grade separations on the line, present
BRD_Dhcntmn made by Canadian Matienal St Deniz Street, Berri Strest, Lajeunesse  and future. should have been aceeptad.

}S..qnder the Railwey AcT, secs. 252 Street Stanjey Bagg Ave. Sk Hubert Ou Feb. 113 the city gave notice, through
and 256, Tor authority to eross certain  Streed, Christopher Columbus Sireet, Chied City Albtornmey &, Pierre, that it
highways and road allowances with the Papineau Ave. Delsrimier Ave., Lille would, on Feb. 20, apply to the Bupremse
line to extend from Longue Pointz o Srreet, St. Michel Road. St. Vital Street, Court of Canada for leave to appesl
Esstern Jct., the crossings to be i the Pie Neuf Blvd, Rosemont Ave. and from the Board's order, on the ground
Ciwy ol Montrenl, and the towns of St. Sherbrooke Street. subways to be pro- that the Board did not give the eity oo~
Leonard de Port  Mauriee. Mantreal vided at ail but the last two, where ov- portunity to further present itz Views,
Vorth, St Michel de Laval, and St erhead bridges are to be bailt: that s = following the hearing on Dec. 15, Mr. St.
Laurent. anpd fer asthority to cross the larze number of streets sre to be cross- PlerTe heving stated:—"The Board did
Canadian Pacific Ry. betwesn Bremmer ed and diverced; that detail plans of the not gmive the city en opporthnity to sw-
and Stewart Sts. and be eross the Mon- nroposed grade separation siructures aré penr before it pravious te its judgment.
irosl Teamwaye Co. line on Stanley o be flad for the approval of sn en- [i fizst sat in open court in Montreal
Bayy Ave. The Bosrd's hearing on_the Zinear of tha Board: that the City of on which oeccasion the city wus Tepre-
applivation was held in Montreal, Dec Siomireal, Montreel Light, Heat and  sented. The matier was referred to the
15. 1930, and was dealt with in Canadian Power Consolidated, Flectrical Gommis- Beard's Chief Bngineer for further
Radwar snd Marine World {er Januvary. sien of tne City of Montreal Bail Tele- study. The city then made @ request
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Laagne PointzZastern Jet. Line's locntiom i relazion 1o cther unita of C.M.R. Muntreal terminala develonmant.

pE. 36, where it was mentioned that the phone Co.. Montreal Tramways Commis~ 10 appear before the Board agein, but
application was opposed vigercusly by sion snd Montrea] Tramways Co. are 10 thiz was not granted”. .

Montmeal interzsts aflied with Mayor move such of their utflities as may be The eity’s application for leaye to ap~
Houde and hia followers in the city naffectad by the grade separations a3 peal from the order was heard by M.
ecuncil, A -report on the situation. fav- and when requested by the C.N.R. Chief Justice Rinfret, Feb. Z20. Judgment
aring the granting of the npalicatl;gn. Engineer, Operating Depertment; that was reserved. :
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O atinm of annointment of cdsis of '\ statement issved by 8. J. Humger
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Longue Polate-Xratern Jer. Line's locuibon la zelutlon 1o other unltn of G.NJI Mentreal termingls development.

. 36, where il was mentioned that the
upplication was opposed vigorously by
Montrenl interests allied with Mayor
Houde and his followers in the city
couneil. A -report on the situation, fav-
oring the granting of the application,
waa prepared by the Heard's Chief En-
gineer, wnd was summarized in our
Fehrnary issus, pg. 99, The C.N.R.
management considers the line necessary
an a part of its Monireal terminais de-
velopment scheme, to connget its faelli:
ties in the cunst and west ends of Mon-
trenl and environs, the sitnation as it
now exists being that cars cannot be
handled via CN.R. from the eant side of
dontreal to the west execept by 8 roond-
about route from Longue Pointe to Tur-
cot vin Joliette, Rinfret and Bastern Jot.,
108.4 milea.

The Board’s order spgcifics that de-
il plans of the bridge by which the
line iz to be earried over the Canadian
Pacifie Ry, should be filed for approval
hy an engineer of the Board: that grade

phane Co., Montreal Tramways Commis-
sion and Montreal Tramways Co. nre to
imove suehk of their utilities as may be
affected by the grade separutions as
and wien reguested by the C.N.R. Chief
Lngineer, Operating Department; Chat
the question of appointment of cdats of
congbructing and maintaining the grade
sepiaration worls is reserved for further
conuideration Ly the Board, The Longue
Pointe-Bastera  Jet. line’s  location s
ghown on the secompanying sketeh manp.

Soan after the Board's order wiay made
public in Montreal, Alderman Bray,
chairman of the city council’s executive
committes, and other members of the
Houde wndministration, stated that the
matler waus not settled finnlly by the
order, and that attempis to prevent an
elevated line being buile woudi be con-
tinued, The Houde administration’s po-
litieal opponenty cleimed that under the
ardar the city may have to pay n part
of the grade separution costy, and that
an offer said to have been mnde by tha
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to apnear before the Board again, but
thizs was not prantad”.

The city's application for leave to ap-
peal from the order was heard by Mr.
Justice Rinfret, TFeb. 20. Judgment
wng reserved. '

A statement issued by S. J. Bunger-
ford, Vice President, Operation and Con-
struction Departments, C.N.R., lmmedi-
ately  following  publication of the
Bonrd's order, cnlled saitention to the
great need of the Longue Polnte-Hipst-
ern Jet, line, ¢n the fact that its con-
struction was approved by the Dominien
Parliament, Lo the gistement by the
Board of Railway Commissioners’ Chlef
Engineer, T, L. Simmona, anying that the
line’s construction would be more likaly
to incrense land values in the wvicinity
ther to decrease them, znd to the fact
that no real valid objection to the line's
constructlon had been produced.. He
snig thut a contraet had been awnrded
Kennedy Consteuction Co. for bullding
subatructures for the grade separation

ares 119/
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Montreal Terminal Developments, Canadian National Hailways.

Developments in connection with the
Canadian National Rws, terminal work
in Montresl were gealt with in Canadian
Railway and Marine World for March te
the poini where the rciiy's application ta
the Supreme Court of Cenadn for leave
to appeal from the Board of Rail-
wev  Cominissioners’ order  44.203
Feb. 2. approving comstruckion of the
‘proposed  elevated line betwsen Lon.
gue  Pointe and Eastern Jet.,, had
been  heard before My, Justice Rin-
fret, on Feb. 20, judgment having
been reserved. The Board's order, and
& description of the proposed line, with
a mip showing its loestion i relmiion
to other patis of the terminal sthems,
were given in  the. article. A ™major
peint in the city’s desire to appeal from
the Board's order was the city's claim
that the Board had refused the city the
right 0 make further
tions  before the order
The Bail Telephore Co., and Ment.
resi Light, Heat und  Power Caon-
saiidated  had alse applied for leave
o appeal from the Board's order as it
affected | them individeally. Mr. Jgs-
tice Rinfret gave judgment, Feb. 22,
nn th.\appiica:ions for leave to appeal,
FIENUNY  the applications of the two
public utilities mentioned, but refusing
the ofty's. < The judgment stated, in
regard to the city's application, that the
Board's jurisdietion 1o dea! with the
matiers covered by the order was not
qQuestioned, the cityis compiaint having
been alleged luck of OEPOTTLRILY 10 pre-
2eni Its case.  After quuting at length
Trom the Rablway Act, sees. 1% ang 33,
in B effort to derive the exact meaning
of the ward “eomplaint” ax used in the
act. the judgmen: stated thar the e ¥
rad ne legitimate busi for complaing,
and said:—"T cannot be said the Board
wed s powers otherwise than in a
wanner. or thar the City of Man.

war condemned unheard.  Tim
pariem’ msans that
+ PAarty must be given an oppofiunlty
pe neard. The City of Moniron! hag
Looppariunity”,

On March 2, it was announved in Maon.
real that the city council exerutive eoan-
L had decided to appenl to the Gov.
Tauroan cowncil from che Board’s orde
The apreal way prepared by St Plierre,

Damphousse, Butler, Menard
oguetie, #Ltornevs for the city,
and was made public ¢n Mareh 12 It
wave in fejl the CN.R. application for
altacrity to build the Longue Pointe-
Fastern Jet line and eross specifiad
2lrests aad strest lines, and also the
Beard's order; it traced the developments
prior 1o issunnee of the order, and gave
s description of the proposed lne as it
would be buily in compliance with the
Board's order. 1i called atteniion to a
vommupication sent by the ity i the

was - issued,

treul
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Board on Jan. 20, giving in  detuil
the city’s objeclicns to  the cone
siruckion of the line ‘azx  provided
by the order, expressing its desire
te have the Vne built as & de.-

pressed ong, and presenting argument ag -

te why & depressed line should be pro.
vided. In that communication it was
stated in part:—"Any operating difficul-
“ties that may be spprehended in coa-
“nection with s depressed line. such as
“from snow or ive, are J.ll.‘Et(.uﬁ must D
“experienced in the existing cwmi or
“ireneh ferming the approsch o the
“:ompany's tunnsl under Mount Royal
“and forming aiso part of the railway
“terminal station of the company at Dor-
S'chester St and Lagaunchetiere 8t sad
"uny such difficulties resolve themzelves
“in the last analysis into a question of
“eost, which, it is submitted, should be
“borne by the reilway company rather
“than that any damage caused by ‘the
“building of =n elevatad line should be
“berne by the city and the property own.
“ers in the vicinity of the proposed rail-
“wey line.” The-city also stated im its
communication to the Board that lang
values along thé iine, if built in aceor-
dance with the order, will depreciate to
a4 great extent and will not apprecinte
in ruiure o the sume exient as land
values beyond the railway belt, and that
building of the line in accordance with
the will retard the deveiopment of
the disiriet through whieh it will pass.
The appeal then stuted that the order
wus wrong because it did not require a
large sumber of grade separations in ad-
dition o those provided for, aad conciud-
ed with the plea proper, as follows:—43,
That the propesed line, instead of elsva.
ted, be depressed and comstrueted in an
apen ¢ui ar trench between miles 5.2 and
1.0, Le. from u point opposice cadestend
Int 393, in the Town of St Leonard de
Fort Maurice to Eastern Joi.. and tha:
the profile of the line he modified nceord.
mgly. B, That ix addition to the grade
separations Jdirected in the arder, 8 ad-
ditienal grade gparations be provided in
Montreal, 3 addizional in Montres)
North. and 2 additions) in St Lenoard de
Port Maunes. (The names of the streets
it whith the additions] grade senarations
are desirad were given.) O, Tha grade

streens  (which were
specified] be constructed when the line is
built, and not when required, as directed
in the order. [, That the comDany pree
vide at ifs expense gradge separatinng at
all the stresis which may e opened an
both sides of the railway afier its enn-
struction. E. Thar paragraph 3 of the
order, in so0 far as it a2uthorizes the -
version of the streets mentioned therein,
be struek from the order. F. That the
vonipany operatz the line only by slec-
tzjic"ay and by means of electrie locemo-
tives.

The appeal was sent to Ottawn, and
on March 18 a delegation. composed of
Alderman Bray, chairman of the city
vouneil exveutive committes, Alderman
Eiggar, the council Teader, Norman Hel-
tand, chairman, Montreal Industrial
Commission on Unemployment, and civie
ctficials, procesded to Qtrawa. being join-
ed there by Mayor Hbude, and by W. H.
Butler and C. Laurendesu, counse! for
the city. The appeal was presented be-
nre Prime Minster Bennetr end other
unembers of the Dominion Government
on March 21, the Canadina National Rys.
being represenied by Sir Henry Thom-
ton, Chairman and President. E. E. Fair-
wenther, Director, Bureau of Economics,
C. B. Brown, Chief Enginesr. Operation
Bepartment. and Alistair Fraser, K.C.,
and L. E. Beauliew, as counsel. Tha
Montreal Tramways Commissien was
representad by F. Baique, and the don-
treal Tramways Co. by Thos. Vien, and
ratepayers in Lthe northeast part of Mon-
treal. nnd  those of the other piaces
through which- the Longue Pointe-Fast-
ern.Jet. line would pass, were alsn rep-
resented,  Followifg presentacion of the
city's case by Mr. Laurendean., and of
the CN.R's by Mr. Reavlies, in :he
merning, the members of the guvern-
ment held p brief private discussion. and
shortly affer noon Mr. Bennett announe.
ed that the city would be piven further
opportenity to place its views and e
sires before the Board of Railway Com-
missioners. i

Aldermen Bray was quoted in 2 3on.
treal press revort of Mareh 28 as haviny
atated, 'upen his return to thit eitw, that
the city council’s execuiive commitiee
would pasz a resolution ealling apon tha
C.N.R. to stop work in connection wich
the Longue Pointe-Eastern Jet, line, anid
to have alse said that the eity couneil
wouli like to see a union terminal. sdd-
ing:—"What I would like to wouid
be to bring the Casmadian Nazienal ang
the Canadian Pacific Rys. together and
hmave the C.PLR. pay 507 of the eoast EGlH
save the eountry about $75.000.000.

Naturally, the Longue Pointe-Eastern
Jet, line matter being sueh a controver.
sial ane, it has been Lh subject of much
discussion  and many  addresses
resolutions in Montrenl. Follow ing the
passing of a resolution by the Mon
Trades and Lubor Ceuncil. Fab. 20,
cizing Mavor Houde and his adminis i

tion Tor rying lo prevent building of the
ine in accordance with the Board's ore

der, the Mayor, in addresses on Feb, 20,
Feb. 23 and March 18, defended the city
adminisiration’s action in regard to the
line, and stated emphatienlly that the
C.N.R. plans tor an clevated line are very
urulesirable from the city’s viewpoint.
On Feb, 20 he said:—T am not fighting
the Capadian National Rys. becanss i
ig the Canadian Natienal Rys. | would be

fﬂrfflil 173/



Apnid, 173

ready to fight the Canadian Pacific Ry,
the same way if they tried to do the
sarme thing™. On Feb 23 he saidi—
“¥on have heard, ne doubt, thal in op-
posmg the C.N.R. terminal plans [ am
merely a C.P.R. agent. Let Sir Henry
Thornten, or any oppenent, bring proof
that 1| am so interested, and if their
charges are substained in fact, I will not
remain any longer Mayor of Montreal”.
On March 18, it was reported that the
Daminien Minister of Marine, Mr. Duran-
leaz. had asked the Montreal Harbor
Commission to appoint a board of three
engineers to enguire into the scheme for
use by the CN.R. of trackage along the
@i Lawrence River waterfront to pro-
vide a conneciidin betwesn its east and
west Montreal terminals, in place of
the proposed Longue Pointe-Eastern Jet.
" line, a scheme which had received some
support from the city administration, but
which the C.N.E. branded as wholly im-
practicable, However, on March 1%,
Moatreal newspaper reported that it had
been authorized by J. H Rainvilie,
Chairman, Montreal Harbor Commission,
1o deny that the Minister had requested
the Commission to appoint a board of
engineers for the purpose mentionad.

ey

The Montreal Chambre de Commerce

passed a resolution Feb. 23, which calied
apon the Dominion Goverment., "'not o
“listen tp the propaganda geing wun
“against the construction of the CN.R.

wyepminals.”” The Montreal Board cf
Trade issued a statemeni, Mareh 1%,

which said that it had considered the
.ongue Fointe-Eastern Jet. line question
al its preceding three meetings, and had
decided to urge that consiruction be pro-
coeded with without delay, according to
¢ N.R. plans, as approved by the Board
of Railway Commissioners
Expenditures on Terminal Work.—aA
repors  from  the  C.N.R. - manage-
ment showing the work done ahd
expenditares made in connection Wwith
_the Montreal terminals  development
work., as authorized hy the Cana-
dian  Natipnal  Monireal  Terminals
Act. Dominion Statuses of 1929, chap. 12.
was tahled in the House of Commons
snortly after the opening of the current
session, together with an estimate of the
expenditure for 1931. The gxpenditures
were classified in accordance with the
schedules to the act, each schedule cover-
mg a definite portion of the work, as ex-
plained in our July, 1899, issue, where
the act was given. The expenditures
urdsr the varicus schedules have been.es
follows, the zmount first stated being
that spent to Dee. 31, 1939, the second
amount being the expenditure in 1830,
and the third being the total expenditure
e Dec. 3, 1930, in each case:—S8chedule
A, §798,396.54; #4,232,940.31; $5,031,-
408 99 Schedule B, $302,506.91; $989,-
60478 $1,291,511.64. Schedule C, 310,
566.8%: $70,126.97; $81,003.35. Schedule
Ir. $107.512.95; $436,5600.80; $544,013.75.

i

CANADIAN RAILWAY AND M/

taxes. repairs and other expen
407.09: $3,366.66 debit amount;
43. Total net expenditure, $I
44; $6.81B,632.87; $8,614.407.31

The report also contained a
of expenditures to Dec. 31, 193
jows:—Land, 1929, $1,464,003,
$5,237,235.28; total te Drec. a1,
701.292.22. Construction, 18
251.81: 1930, $996,300.87; tota
561.68. Preliminary FUFVETS
architects’ fees, supervision, ¢
233.820.54; 1930, $180,884.8
3246.705.15. (General supervisic
counting, 1929, $112,017.18; ¥
137,29 total, $285,064.40. Int
ing econstruetion, 1920, 337,22t
2018.608.23; total, $255,924.2
rentals on property, after dedu
ps. repairs, etg., as given in t!
ing. Total expenditure, 192¢
564.44; 1930, 38.818,832.87: tot
31, 1930, 88,614,447.31,

The estimate of expenditu
niade during the calendar ye
az Tollows:-—[and, property al
es, $1,820,500; main tarminal
%53,500; grade separations, inc
erhead bridges, subways ant
srructures, $1.381.000; other
3370.000; new lines, $898,000;
struetion, $327,000: general ex
gineering, sorveys, ele. $350.
$4,000,000,
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central.terminal, at the present tunnel
terminal, . Dorchester Street West was
closed between St. Genevieve and Mans-
field Streets, Feb. 16. On notice being

given that the street was to be closed..

Theodore Morgan, President, Montreal

.Tourist and Convention Bureau. issued a

statement in which he claimed that the
C.N.R. had no right to cause the closing
of such an important street without pTO-
viding some means of handling the traf-
fic on it, such as & bridge over the B -
cavation for the terminal. He ¢laimed
that the heavy traffic ordinarily carried
on Dorchester St. will be thrown into St
Catherine and Sherbrocke Streets. caus-
ing great congesiion. M r. Hungerford
izzued 3 statement in reply, stating that
the matter had beed gone intd thorough-
ly with the city authorities anpd the
gfontreai Tramways Co.: that it had
been decided. in view of the heavy rock
work involved, that the maintenance of
4 téempoerary bridge would be very dif-
ficult: that the railway, with the in-
terests of the city at heart, is doing iis
best to secure speedy construction of the
permanent supports for the roadway of
the new Dorchester Stieet, which will be
104 ft. wide at the terminal, in place of
the 66 1. width existing before, and
that provision of the new roadway is to
have precedence over all other work at
the terminal site. At the time of writ-
ing. Feb 17, the terminal development
work is being prosecuted vigorously at
several points, and large numbers of men
are emploved.

The Begrd of Railway Commissioners
has passed the following srders relating
to, the Montreal terminal work —44 -
134, Jan. 20, approving plans and speci-
fications for the fruit warehouse for
the constructidpn of which Atlas Con-
struction Co. has been awarded a con-
tract; 16,204, Jan. 30. authorizing the
C.N.R. to open for wafic the portion
of iis high level tracks from just east of
D'Argenson Strest to just west of Well-
ington Street, between Tureot and Point
St. Charles; 46,205, Jan. 30, authorizing
the CN.R. to place the St. Remi Street
subway in operation: 46,206, Jan. 30,
authorizing the CNR. 1¢ place the
Charievoix Street subway in operation;
46,215, Jan. 30, authorizing the C.N.R.
to place the subway a2t Hibernia Street
In operdation; 46,203, Feb. 2, as sum-
marized in the foregoing.

For complete description of all” work
imcidental to termins) development in
Montreal and vieinity, see Canadian Rail-
way and Marine World for July, i1g2g,
pg. 415-418. .
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rocks can be eraditably compared in
hardneas with-the diked Trenton lime-
- gtone now being excavated in the Mount
Royal tunnel. However, aB the rock en-
countered in the Loetschberg tunnel waa
pufficiently ‘hard to require the use of
air drills, that progress of 1,013 ft. will
undoubtedly stand as a ‘world's record
tfor & long time, and cartalnly stands ag
a monument to good tools, good manage-
ment, and good M.

The rock in thé‘Dorchester St. heading
of the Mount Royal tunnel,t while not so¢
hard as it i8 back of th mountain, is a
very good ‘Trenton .ﬁ%am.ﬁua. which
makes an excellent congrdte stone, belng
sharp and not too high {n lime. All stone
coming from the tunnel is being crushed
and what {5 not used by the company is
being sold for massive and reinforced
conerete, prinelpaily in Montreal.

The break ups, RS they are called,
where the full sized tunnel is sxcavated,
are opened at as many intervals as de-
sired. This excavation Is extremely
cheap and rapid. In one break up about
200 cu. yds. are now being excavated per
day with two shifts af drillers. Jumbo
timbers are framed into the headings at
th#'break ups, so that the heading traffic
iz hever interfered with, and the bulk of
the; break up muck drops into the cers
by gravity. It is to permit tie use of &
tairly broad gauge double track at these
break ups that the Mount Royal head-
ings are driven 8 to 10 £t high by 12 ft.
wide.

While so large a cross-section very ma-
terially reduces the progress of the head-
ings driven each month, it very greatly
increnses the economy of further excava-
tion and construction. Back of the moun-
tain, whers the very hard rock is en-
countered and the.drill carriage is in use,
tlie heading averages about 10 x 12.5 ft.,
and the May progress was 510 ft. in 27
working days. At the clty end, where
the recerd was made, it was permitted
to reduce this to sbout § x 12 £t. in order
io assist the progress. It is expected to
remove most of the benches below the
level of the jumbo timbers s...mm: a steam
shovel,

consists of R. Byers, General Superin-
tendent, West; E. Dufly, ‘General Supsr-
intendent, Bast; W. C. Lancaster, Blectri-
cal and Mechanical Engineer; H, T.

Figher, Tunnel Engineer; "H. T, ‘Robln-~
son, Engineer of Deslgn, .and J. C. K.

Augist, 1933

Hngineer. The
Ber iu’ Maaken.
-and Chief Bp.
: Northern Mont.:
18l Commny, Ltd—
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Fig. 3,~—Canadian Northern Railway Terminal Lines it Montreal, with Tunnel undet Mount Royal to Central Passenger Statian.
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