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wheel type, is nlsc fitted with outside bear«
ings. e lending wheels of the trailing
truck are 363 in. dism., and ity rear
whesls, Lhroug}‘l which the hooster drives,
are 45 in. diam. The journals of the rear
axle of the truck are 1 in. larﬁer in diameter
than those of the leading axle.

The reverse gear upphed to the locomo-
tives ie of the C.P.R. standard serew type,
the same 8 on the 8100 class locomotives.
The cab is of the short vestibule type, with
the sides sloped in toward the top to pro-
vide meximum clearance in tunnels, Air
and steam gauges are mounted on panels
on the bojler back head. A valve in the
eab controls 5 device applied to the top of
the stack to deflect smoke back over the
top of the locomotive when it i going
through tunnels. 'The saecompanyingillus-
tration does not show the smoke deflector
in operative position; on turning the
vaive in the cab, an air-operated piston
working in a cylinder near the stack
rotates the deflector forward, leaving the-
only exit for the smoke through the opeén-
ing in the deflector at the back of the stack,
Two sand boxes are placed on the top of .
the boiler, and are equipped with Never- ~-
clog sanders with Hanlon opersting valve,
Bell, whistle and electric generator are
g!a.ced well beek toward the eab, The

oiler is fed through top check valves.
The headlight is at the smoke box center, |
and above it is a trianguler number plate
czse, The driving boxes are of standard
type, but Grisco boxes are applied at main
and intermediate wheels. Driving box
wedges are of the C.P.R. standard cast
iren type. The fire door, firebox arrange-
ment, etc., are the C.P.R. standard for oil
burning locomotives. The arch tubes are
of nickel steel.

The main drivers are the middle pair of
the five, the journals are 1234 in. in diam-
eter, a8 are also the front intermediate and
back intermediate driving journals, the .
front and back driving journals being 1 in. - -
less in diameter. Driving wheel centers. - |
are of cast steel. The total driving wheel- -
hase is 22 ft., driving journal centers being .
uniformly spaced at 514 [, T

The valve gear ie of the Walschaert type, -
the valves being set to provide 1 1;8 in. «
lap, 3,16 in. lend, and 1/8 in. exhaust
cleprance. Franklin special wedge type B
radial buffer is applied, and Bareo flexible
connections are provided hetween loco-
motive end tender for eir, steam and oll, )
The steam. heet reducing valve is the Lagla  &00 Th und tha wedar Sanaaiber wf Sho Tomaboe af ddobou aibaats

Ol Burning J.ocomatlys, Canxdis

solfio Raflwuy. .
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eter, as nre aiso the front intermedinte and
back intermediate driving journals, the
front and back driving journals being 1 in.
leas in diameter. Driving wheel centera
are of cast steel. The total driving wheel-
base is 22 {t., driving journal centers being
uniformly spaced at 514 ft,

The velve gear is of the Walachaert type,
the valves being set to provide 1 1/8 in.
inp, 8,16 in. lead, and 1/8 in. exhaust
clearance. Franklin special wedge type E
radial buffer is applied, and Barco flexible
connections are provided bastween loco-
motive and tender for air, steam and oil.
The steam heat reducing valve iz the Leslia
type AK. Taylor and Arnold Taynold
type B air bell ringer is applied, and
Murphy and Baco blow-off cocks. Air
brake equipment is Westinghouse No. §
E.T.type. The feedwater heater is Blesco
type K&

i
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Pyle ‘National, Safety valves are Me-
A’ orld Copsolidated type, and King
allic piston rod and valve rod packing
kmvm.n@. S :

wenlth locomotive bed replacing the usual
mﬂg mE AsNen Y, 80 ﬁ‘nwmmﬂ?
mog water bott replgcing
w.m asial built up tender frame. The
weight of tender in working order is 297,-

0-D. Headlight equipment is

‘the Tocomotive has & Common-

Ty

O1l Burning Loco

600 1b., and the water capacity of the
rectangular tank is 12,000 imp. gall. Oil
capacity is 4;850.inip; or 5,220 U.8.A. gall.
The tender is carried on Commonwealth
6-wheel trucks, the wheels, 36%{ in. diam.
being steel tired and having rolled steel
centers, and journals are 6 x 11in. The

ﬂ._._z_. ,nuu-&!.‘ Pacific Rallway, . e
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The Cunadine Pacific He's intention
to build & locorantive Lo operate wilth
gleam pressures greatly exceeding mny
ntlhzed heretofore in Canudinn wailway
servied was first dewli with in Cana-
‘dian  Railway and Marine World for
June, H24, pe. 864, where it wasg point-
ed cut that such o lecomotive wauld be
the first in Canada to muke wse of the
indirect. method of steam generaiion, and

- thet, in turning ta the high boiler pres-

I

aures proposed to be empioyed, the Cans
adinn Pacific was blazing the drail so
far ns the Morth American contingnl
econcerned. Wea hud published, previously,
destriptions of the Delnwnre apd Hoedson
Cote first two high pressure locomaotives,
viz., the Hovatio Allen, deseribed in onr
May, 1925, issue, pg. 282, sud, the John
B. Jervis, described ip sur June, 1927, 1s-
sue, pg. 3544, Our April issue of Lhis

Rm!wzw

same lype as the HO0O, g regurda the
systam of steam  generation employel,
in Furope, which nre showing excellend
suvings in fuel ranging from 26 to 304,
in comparison with the gonventional de.
sign of h-tnmu locomolives, but the larg-
et of the Burepean locomotivas is only
4205 of Lhe weight, und develops only
359 of the power, of the 8060, In this
conneation, it was gtoted in the axticle
in our Aug, 1429, dssie, that the
many and proeat {]IB'!IIHI]RI[E'H"& hatween
Twrapean and Canndian conditions, par-
ticularly na reenrdd the weight and trae-
tive effort of locomoebives, wenld mean
Lhat the CLR. atechanical officials and
Lheir associntas wonid prabably have $o
Py zciL for many comditions which were
nnt vith) Faclors in gimilpr locomctlives
Ll eonstructed pnd experimented with,

The 506D iz the first locomotive of

May, 1931

, Three-cylinder Lﬁcamof’ve, Canadian Pnc.ﬁc

The £000 has a 2-10-4 wheel arrange-
mént, the-same as the CPRJE 5H00
series Ioesmotivea, hitherto the lnrgest
amdd  mosl powu'fui stenm  lpcomotives
in the Pritish BEwmpire, which, built two
gears ago, are in Rocky Mountains ser-
vice, nnid woere deseribed and Hinstrated
in Canadinn Railway and dMarine World
for Naov., 1920, pg. G07. The weight of
the 8060 type lacemaotive is 485,008 b,
and the tender weighs 300,000 1h, & to-
tal of 785,000 1b,, or 3024 tons; the over-
all langth of the two is &0 ft, 3% In,
an increase in weight of 44,800 b and
an adided length of 1 £t 2 in. over the
o000 series locomolives. The 10 driv-
ing wheals are each 83 in, diam. The
two luw nressure t.ylmclmh loeated out-
side the frames, and using superhented
ateom at 250 lh. pressure per sq in.,
are 24 in. diam, by 30 in. stroke. The

BN

Riubli-prespnye,

yenr conlained, on pg. 101, an illnatre-

ted descripiion of the 1. and H. thivd
high pressure losemeiive, the Jamas

Arvchbeld, The Canndinn I ii( new jo-
vo-m-tz.'e: is, hownver, o inped wlh it
aeeratine Tan neincipies dfeeing

deeviinder, Qlicburning Tocomalive,

1 an Lhia wuntinent, snd ig sal-
g mueh interest in vailway and
mechunical civeley, on necount of
enl departure in boiler design
high stowm pressures etilized
v objert of seemd
. St

Catiadinn Patific Hallway.

high pressuve oylinder, situnbed between
the frames, nnd using superhented ateam
at 850 b, pressuee per sq. in, 8
1500 in. diam. by 28 in. séroke, and trana.
nits its puwer through o piston and »
connecting med to o oeranle axle ab the
ancond  nale of  driving  wheels, The




anr contained, on pg. 181, an illustra-
d deseription of the 13. and H: third
gh pressure looemotive, the James
rehbuld., The Canadisn Pacific new lo-
ymotive i3, however, cquipped with a
iler joperating-on principles differing
idically fram those of the boilers of the
iree D, angd H. locometives, and carry-
g, in its high pressure portion, pres-
wes & greal deal higher than in the
silers of the D, and H. locomolivea.
urther particulars of the Canadian Pa-
fic locomotive were given in our Aug.,
129, iasue, pg. 506G, in regard to the
ieory underlying the steam generating
rstem, and a progress report as to the
comotive's  construetion was miven in
ir March, 1930, igsue, with information
i to mechanical details. as developed to
at time,

The locomotive, which hns been
mbered 8000 and which was built
. the C.P.R. Angus shops, Mantreal,
18 been completed, and was made avail-
Je for inspection by the public on Ap-

24, when it was placed on a track in
indsor Strect station, Montreal

There are three locomotives of the

Multl-presgure, 3-cylinder, Gil-hurning locomotive, Canadlun I'acific Bailway.

its type on this continent, and is at-
tracling much interest in raflway and

*other mechanical cireles, on aceount of

the rndical departure in boiler design
and the high steam pressures utilized
with the object of securing economy in
fuel consumplion without addition to
the cost of boiler maintenance. It re-
presents a new era in the advarcement
of steam wmotive power of greaber effi-
clency and higher sustained capacity.
The rapid adoption of higher steam pres-
gures, not only for locomotives, but for
ships and stationary power plants, has

- been world-wide. As steam vressures have

increased, the conventional type of loco-
motive bailer, which in its essential fea-
tures is the same as originated by George
Stephenson, & century ago, becomes less
well-suited because of the fact that the
firehox and combustion chamber contain
fAat surfaces which are supported hy
staybolts. Tn the most recent addition
to the Canadian Pacific’s locomotives,
these fint surfaces have been veplaced by
& tubular form of firehox and combustion
chnmber, thereby securing a grenter in-
surance agninst operating Croubles.

high pressure eylinder, situated betw:
the frames, and using superheated ste
al 860 Ib. pressure per sg. in,
16%: in. diam, by 28 in. stroke, and tra
mils its power throvgh a piston and
connecting rod to & crank axle at -
sescond pair of driving wheels,
tractive effort:of the locomotive is
600 1b, an increase of about 17,000
over the B900 series. This means t
on & level track the locomotive will
able to haul a freight train made
of 150 forty-ton freight cars, & tc
weight of 6,000 tons, or a train ove
mile long. The tender has capacity
12,0600 gall. water and 4,350 gall, £
oil, which will enable the locomotive
make long hauls without replenishin
The prineipal feature of this locor
tive is the steam generating syste
composed of three units, as follows
{1) The low pressure boiler, of
conventional  fire-tube type, loen
nhead of the firebox, carrying a pr
sure of 280 1b. per sq. in, It is constr
ted of nickel steel . plates. It conta
214 8% in. diam. flues, in which »
superheater pipes are located. (2) 1

May 193
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¥irebor unit snd high oressure drom of boiler, Efolti-presenre I..)cuﬁmtlm, Cannedian Pucifie Railwsy. Low pressurs portion af boller is shown In beft
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tigh pressure hoiler, which i3 a senmless
forged nickel steel drum 41% in. diam.,,
134 in. thick, made from a single ingot
of steel Welg‘hmg 32% toms and in it
finished comdition weighing § ionsa
This drum is 28 ft. 2 in. long and is lo-
cated. centrally above the entire length
of the firebox. It is designed for =
working pressure of 850 lb. per sa. in,
(8) The firebox wunit; made up of six
small dianm. forged nickel steel .drums,
a hollow forged nickel steel firebox ring
and 254 seamleds-dtecl tubes of various
shapes and sizes, is dealgned for 1700
Ib. pressure pér sg. in. The avernge
working pressure will, however, be
around 13580 1h. This unit is really a
cloged dircuit containing approximately
300 gall. of distilled water. The uze of
distilled water, iz to prevent accumu-
lation bf sludge and scale, 80 commeon in
water tube bollers, The glosed civeuit,
or firebox unit, extends into the high
pressure boiler drum in the form of 18
¢oils, called heat transfer coils.

The foregoing boiler features of the
8000 form ihe basis for the designation
multi-pressure  locomotive, because
steam is generated in three separaled
portions and at three different pressures,
The water in this system, . heuted by
ithe furnace gases, is converted into
steam which passes through coils lo-
cated inside the high pressure drum,
The heat from thia steam passes through
the walls of these tubular coils and is
shsorbed by the water in the high pres-
sure drum, The condensate flows down-
ward to the bottem af the firebox and
is again re-circiiated through the tubes
withount loss. The waler in the high

1931 .. CANMADI

AR TTAILWAY AND MARINE WORLD
pressure deum is heated, as hwes boen n lype B superheater, an M

steam tle and to the high pressure
The low pressure bmler which 1
tha barrel portion of the conve
comotive boiler, generates stes:
Ib. pressure per .sg. in. Th
flows through a second type
heater, an MV throttle, and int
ipes which join the exhaus
pipes from the high pressure
The steam exhausted from
pressure: cylinder joins- with t
from the low pressure boiler i
to two low pressure cylinden
in normal position outside the
The lécomotive is equipped »
water heater to heat tFe wa
the tender before it enters
pressure boiler. The low pres:
‘1,1 acts us a feedwnter heater .
fier for the high pressure boil
by keeping the heat transfer co
high pregsure boller elean, so {
high heating efficiency will n
duced, which, experisnce show
wsu]t if raw wateyr were usaed
. A lsrge amount of seaml
tabe is used in the construeti
boiler units alone. In the fix
there are 2,961 fL. of tube, rang
2 in. outside diameter to 38 in.
the heat iransfar coils regpi
ft. of 1% in. o.d. tube. The 3°
flueg in the low pressure boiler
000 ft., and there are 8,736 It
in. o.d. and L 5/8 inch o.d. tu
superheater units, The aggres
th of all tubes is 18,600 £1., o
over 3% miles,
The control of the locomot
a single throitle lever in the ¢

doseribed, and is converted

inta

X ¥, B, Hoawen,
marife Power and Rolling Stock,
dinn Pacilie Ieifwoy.

Uit of Canag-

ab #6061, pressure. From the bigh
pressire drum this sleam passes through

May 113/



is by & dingle wheel
governs the steam
Jthe three steam ¢ st
. Jacomotive is fitted wi 3]
s gauges and water {avel
el ag the additional in-
ped with the new iggf}ﬁ
#ing which g used.
¥ of Motive Power
Canadian  Pacific
wmotive 8000, after
Furope in 15}"3‘} Lo
snd evelopments
. ‘atd the American
the Superhegter
i m the work of desigi
tiom, * The constraoction of
e was under the supervi-
arns,  Works '?fmmg{? An-
LT 1, and | i}mz&im of
L£.F iﬁ:i%: anical &t ::M
\:.’E’x% %ﬁﬂ{} was on exhibit at Windsor
Sireet station, Montreal, for aboubt
%*%k fmfi was later m’h}egtﬁﬁ try a series
of suxiensive tests on ) ? Fastern Lines,
“prior to beibg g:skau’*t’l irn, heavy iz‘"mgm
and passenger service in the company’s
“;;_ﬂma’t,ﬁmm territory.

MAY 193)
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Canadian Railway and Marine World

" Octoher, 1932

Operation and Maintenance, Multi-Pressure Locomotive 8000, Canadian

Pacific Railway.

Hy H. B. Howen, Chief of Molive Power and Holling Stock, Canadian Pacific Ruilway.

Increasing steam pressures and tem-
peratures have te a great exient been
the measure of the progress made in
the development of greater power af re-
duced ecost.  While locomotive devejop-
ment has made marked advances, it has
nevertheless lagged behind  stationary
praciice in uiilizing the manifest advan-
tages of higher pressures. Conven-
tional locomotive design, with a large
diameter fire-tube boiler construetion,
definitely restricts the maximum pres-
sure thal can be used, and the Canadian

apparutus.  Subsequently, [further con-
ferences with the American Locomotive
Co. and the Superheater Co. resulted in
the decision by the railway to construct
a heavy freight locomotive suitable faor
service on its severe mountain divisions,
and its 2-10-4 type locomotive no. 8000,
is the result. This locamntive is termed
the T-4-A class, and is, so far as dits
running gear is concerned, a close dupli-
cate of the T-1 class locomotives which
are now the standard locomotive for the
service referred to. While the T-4-A

tractive force, This loss, however,

reduced as the pressure rises, givir
greater proportionate tractive force
Higher pressure means smaller cylinder
removing gome of the restrictions d
to large cylinders as determined by cu:
tomary boiler pressures. The highe
density also provides for the use ¢
smaller pipes for feeding both eylinde:
and auxiliaries, which is a2 most gratefi
relief to those who have struggled j
trying to fit in the maze of complicate
piping required by even the compars

M e

Multi-presaure Locomotive E60U. Cansdimn Pucific Railway.

el



“Pacific Ry. has gone nearly as far as
" practical in the increasing of steam
I pressures with the conventional form of
- Jocomotive boiler construction.

i All obtainable information concerning
""new types of locomotives has been
.- studied, and such designs as had been
! "trangformed into reality have been in-
.- vestigated thoroughly. In 1929 the
Cwriter, during a trip to Europe, investi-
‘gated carefully all of the available
~examples of new and improved types
-of locomotives. Conferences with the
‘Superheater Co., Lid., and itz associate
. organizations, both in the United States
} “and abroad, resulted in further investi-
,Wﬂmoﬂu being made of locomotives in
|- England and on the Uvntinént, which
: utilized the multi-pressure system of
| steam generation. _
.- Conferences with officers of the Ger-
|-, ‘man State Railways, the London, Mid-
lund & Beottish Ry, in England, and the
-Paris, Lyons & Mediterranean Lines in
France, had served to focus attention
upon  this type of steam-generating

ciass is slightly heavier as to total
weights, it is, nevertheless, very closely
the game as the T-1 class so far as
weight on the drivers is concerned.

The 8-cylinder arrangement has per-
mitted satisfactory operation with a
somewhat lower factor of adhesion and,
consequently, has a somewhat larger
tractive force. High pressures and tem-
peratures are not only attractive from
the standpoint of improved thermo-
dynamic performance, but, in themselves,

bring about desirable changes in con-
struction and performance. For ex-
ample, higher pressures necessitate

multi-cylinder construetion to fully utilize
the steam expansively. This imme-
diately gives a more uniform torque,
and permits lowering the adhesion factor
between the driving wheels and the
rails, which in turn provides for thé
better utilization of weight. Higher
pressures give a better steam flow and
reduce proportionate pressure drops. It
is customary to allow a 16% drop in
boiler pressure in figuring the maximum

Multi-pressate Locomotive 8668, Canadian Pacific Railway.

tively gsimpler conyentional type of loco-
motive. SR :

Multi-pressure focomotive 8000 is the
joint production of the Superheater Co.,

"the American Locomotive Co. and the

Canadian Pacific Ry., which are, respec-
tively, responsible for the high-pressure
steam generating system, the three-
eylinder arrangement, valve motion and
the general locomotive proportions, and
the design and construction, which was
done at the C.P.R. Angus shops, Mont-
real. It was turned out for operation
in July, 1981, and during the ensuing
few months was used.In freight service
between Montreal znd Smiths TFallg,
Ont., to determine its operating charac-
teristics, and, particularly to develop. the
arrangemont of oit ‘bugpers which it was
anticipated would ha%é to be somewhat
different. from the standard burner "ar--
rangement used on C,P.R. western lines,

Construction was eommenced in Nov., .
1986; The machinery, together with the
low-pressure boiler. gnd firebox frame-
work, was erected is°a complete unit,



. high-pressire bailer,

'

FPirebox wunit and high pressure drom
Railway.

Full pressure of

Low premsure

850. 1b. per sq. in. was reached on final

Cbast.

Various features show excellent ex-
' amples of how metallurgics) develop-
-ments have permitted constructions that

would not have
' materialg of
8 few years

been possible with the

construction availahle only

Stainless sleels

of boiler, Multi-pressare Locomotive
portion of boller shown In left background.

kept in mind in all controls For locornsn-

B000, Cansdlan Pacific

tive 8000, and in spite of there bein
two superheaters and two throttles for
the high- and low-pressuzrp eylinders,
the. throttle mechanism was worked m%%ﬁ
8o that only one throttle lever is us
for opening both throttles.

The operation is identical with that of
an ordinary locomotive, The low-pres-
sure boiler is fed with a standayd
Elesco CF-1 feed pump and is provided
with a Hancock inspirator as an suxil

there are other fantures
periodic checks by the
but these have all heen 80 gimplified that
it has not constituted any nbjection from
the standpnint of simplieity of operation.
In fact, after the initial period the loao.
motive was turned into the regular pool
and is now handled by any locomotive-
man who may bhe assigned to it on any
individual run, There has been keen
interest an the part of the locomotive.-
men and a desire to he assigned to
locomotive 8000,

The most diffieult operating problem
on the Canadian Pacific is the movement

that require
locomotivem an,

- of both freight and bagsenger traffic over

the Mountain Sub-division in British
Columbia. Numerous heavy grades are;
encountered, the worgt of which is 22,5
continuous miles of almost uniform 22%
grade, Tn 1929, 20 new locomotives were
put in gervice on this sub-divigion, of the

immediately intro-
duced new standards of economy and
by no means the

traffic on thig sub-divigion.

Bocomotive 8000 burns oil as fuel and
the proportiong of the flagh pan, size,
nnmber and location of oil burnery con-
stituted a real problem, as there was
Practically no precedent on  which to
baxe the design, .3 hen the locomotive
was originally turne! “But, several experi-
ments were made with location of a
single burner and a double burner, and
after & enngiderable amount of experi-
menting, proper locations for two
burners were decided upon, one of which
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iwhile the closed system and high-pres-  less-sies] plates have provided a direct iary. Incidentally, the CF-1 pump for
Isure boiler were assembled on a jig baffle for the oil flame, to prevent the the low-pressure boiler is located within
?aﬁ&g?:% congtructed for this purpose in  flame coming in direct contaet with the g compartment provided in the tender
ithe boiler shop. Work on these separate drums. These plates, while resistant to tank, m.yanmsod. that we had previousl

units progreased simultaneously, and on high temperatures, have given some  tried with considerable success and ad--
L April 10, 1081, the closed system and trouble on account of expansion, which vantage. The Em.r,.vﬂmmmnam. boiler ja -
Ihigh-pressure unit being completed were  necessitated some changes in clearance. pumped with a specially designed CPF-1
'subjected to a hydrostatic test, each he- Low-carbon nickel stesl for seamless  boiler feed pump adapted to high-prea-
ling found tight under the required test drum construction has permitted high  sure service. A duplicate of this pump
[pressure. On April 13 the cloged circuit  factors of safety with reduced weight.  is alsp provided as a standby and auxil-
land high-pressure unit were relensed  Nickel-stee] boiler plate in the low-pres- iary in conhection with .mmma_:”:w the high-
from the jig and transferred to the sure hoiler has also given the réquisite  pressure  boiler. The  high-pregsure
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Hteam and water fow jn boiler of Multi-pressure Locomuotive 80090, Canadian Pacific Railway.

. machinery and low-pressure boiler unit.  strength with approximately 30% reduc- water pumps are located one on either
' With the addition of cab, fixtures, tion in weight.  Nickel-steel forgings side of the boiler.
| fittings and piping, the locomotive was have provided toughness and resistance The cut-off eontrol in the valve motion
‘uaw% for steam test. The steam test to abuse and impact with minimum is a straight duplicate of that of an
¢ involving the cloged circuit, high-pres- weight in various driving and motion ordinary locomotive, The oil-burner con-
isure and low-pressure boilers, was car- parta. trol is also identical, and the only devia-
| ried out in two stages, le., it was It is customary on the Canadian Pacific  tion is the two varying water levels for
! thought desirable to work gradually to to operate locomotives by the paol sys-  the high- and low-pressure boilers, re-
{ the maximum. Accordingly, the first tem. Naturally, it is desirable to make spectively, and. the two  boiler-feed
‘test was discontinued when & bressure  the operation of all locomotives as simple  pumps for feeding these two boilers,
i of B0O b, per 6g. in. was reached in the and as uniform as possible. This was The erogs-over valve is an addition, and
| high-pressure boiler. Ful] pressure of  kept in mind in all controls for locomo-  there are other features that require
n periodic checks by the locomotiveman,
T Y —_—— .v.cn these have all been so ﬁ:.%:..mmn_ that
® : 5 it has not constituted any objection from

Y A LT,

L R R N Sy L - PO T I

v
)

e




Ietias, it wipe

vineg w1 rnew a1 PR

WOere --0n tangents, 14 ft.; on ecurves tu

fares of the plates are the outer Sre

| Sy v

Il.r!t'll..ll!!l.!‘ll-l.!lll bl Y

4|

nls

Vaneouver Tunnel, Canadian Pacific Rallway.
cation of tunnel as projected orid

ginally ; solld line, practically along Dunsmulr 3t., showa logation



engineers Lo gIVe LNk ana graoe e
inner epd of the dnfts .
In order Lo limil ae {ar as pessible

annavance by the blasting, shonting was

vﬁ:rwr:”ni hetween 272 o'eleck  and +
selovk, The worlk waz ea rried on ik
three shifte per day, from  midni hit

Sxiurday. The drifts

Sunday to midnight _
16 and

and heading were shot at ®, 12,

28 a'einck, and the bench at 8 and 16

5

cuured very shight vibration, The powder
fumes were drawn out through a 24 in
wire wound wooden pipe, by a  fan
loeated at the portal.  The pipe was

<-_q Tumnsl, Ha!n_..i‘ ,13. ‘shovel moved awxy so that u_ss.n...-ur coxld be taken. At the

sap ot cither slde mre shown the drifta which were enrried ahesnd for the wall plates.

o'clogk. All dypamite used was 40%
and fired by fuse. The smount of
dynamite Tused per hole of drifts and
heading was seven sticks. The shooting

in the drifte and heading eaused practic-

hung on the wall about 10 ft. mbove
grade. Ten minutes after shooting the
workmen could return to the face. As
soon ag the fumes were gone the damper

gystem in the pipe was reversed and

buildings along the route and for atl
least a block on each side. Notes aml
sketches were made of all defects in the

buildings, so that if any claims were
made for damages it could be deter-

mined whether they were new defects.

From the point at which rock was
firat encountered, to the front yard end,
the tunnel is all in rock, either shale
or sandstone. The depth from the street
level to the outer surface of the con-
crete arch is from 20 to 60 ft. Through
practically all the rock section the cover
is about half rock and half earth. The
same system of timbering as described
for the earth section obtained through-
out. The average rate of progress
wrw.ocmr the rock, section was 16 ft. per
day. S

In advance of the concrete lining, inch
hoards were spiked to the inner faces
of the wall posts, up to 2 ft, below the
wall plates. The spaces between the
posts and outside of them were filled
with tunnel spoil. A concrete footing
was also poured, 2'2 ft. wide and to the
level of subgrade. In the footings were
inserted 16-in. lengths of 4b lb, railway
rails at 8% ft. centers and projecting 8
in. out of the concrete. They were put
in to increase the bond and strength be-
tween the footings -fand the side walls
when the latter were poured. Six inches
of the footings projected ~inside the
inner syrface of the concrete walls. The
side walls of the concrete lining  form'
rested on the 6 ifi*projections when in
position foT pouring,.-The form Wwas &~
wooden structure 52 ft. long and per-
mitted a B0-ft. length of tumnmel to be
concreted when set/in position, Theé form
was collapsible, soithat it could be with-
drawn from s.ﬁwwa@mmgnm and - moved.
ahead. Each -side wall could ‘be ex-
tended or withdrawn 6 in. by a number
of heavy bolts top and bottom working



Multi-Pressure Locomotive 000,
Canadian Pacific Railway,

Wo AL Newman, ¢ hief Machaneal Fng.
ineer, Canadian Pacific Ry, addressed
Torunte Railway Club, Oct. 7, 4t 8 mest.
ing at which the President, K. McKillo U,
Special Represe ntative, Canadian Paci-
fle Ry, presided, on the Canadian Paeci-
e Ry, multi-pressure ocomotive 8060,
nis address having been illustrated by
moving pictures and antmated dlagrams.
His description of the theory underlying
steam generation and use in the loeo-
motive, of the principles employed in
applying the theory, and of the locome-
tive itself, and the motion pictures and
animated diagrams, combined with his
lucid explanations, gave nils hearers g
clear understanding of the locomotive's
design and operation, His address was
similar to that given to the Canadian
Railway Club in Montreal, April 4, which
was published in Canadian Railway and
Marine World for June, pg. 293 with
Hustrations of the locomotive, the fre-
poxX unit, the high pressure drum and
low pressure portion of the boiler, and
«f the arfangement of the firebox cloged
cirtuit, heat transfer coilg and high pres-
sure boiler—»Mr, Newman read a paper
on the locomotive before the Engineer-
ing  Institute of Canada’s  Montreal
branch, Oct. 13, H. B, Bowen, Chief of
Motive Power and Rolling Stock, C.P.R.,
who was to have read it, being unable
to be present.
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mply provides for ordinary demands,
e second one being cut in when re-
eired by abnormal condifions.
It will be appreciated just how difficult
1iE problem was when it is understood
wat three separate boilers—the closed
srtem, the high-pressure boiler and the
‘w-pressure boiler—are all supported
7 the one firehox and combinatinn of
mrpers, and that a halance in the heat
stribution must e maintained between
ose three heat-abrorbing units through
wide range in steam demands of the
comotive. This hag been partizily off-
1 by intreducing a by-pass valve from
i high-pressure to the low-pressure
vler, so that excess steam can be by-
issed without losing it through the
fety valves. Even as yvet this by-pass
Tangement is used to some extent, but,
course, the ideal solution to be accom-
ished is the final adjustment and bal-
e of component features of operation
as to obviate entirely the necessity
any by-passing. This ecan, of course,
4y be accomplished by close observa-
m and adjustment of the locomotive
operation until the final proportions
d adjustments are definitely 'deter-
ned. Originally, the c¢ross-over valve
ve trouble, as it caused severe dis-
rbances of the water, due to by-pass-
7 the high-pressure steam, which was
ercome by a change in deeign of the
lve outlet into the low-pressure boiler.
Proper draft adjustments and boiler
wditions are somewhat more difficult to
ture with locomotive 8000, as the ex-
usts are secured at uneven intervals,
€ uneven effects of the exhaust on the
#ft conditions of the locomotive are
re noticeable at low speeds. This has
i preatly improved, with better com-
stion and increased superheat tem-
ratures, by installing baffle plates in
: smokehox with apertures to more
:nly diffuse the draft, a change in
¢k diameter and changes in the ex-
18t nouzzle. While greaf improvements

CANADIAN

RATL.LWAY AND MARINE

have heen effected, the problem is so dif-
ferent from mn ordinary locomotive that
still further improvements can be ex-
pected.

In operation the locomotive has
thoroughly lived up to expectations in
the matter of uniform torque, marked
advantage in hauling heavy loads at low
speeds due to more even torque, smooth
running development of maximum trac-
tive force and slipping far less than the
T-1 locomotives under adverse rail con-
ditions,

At present there is no doubt as to the
increased maintenance cost of the multi-
pressure locomotive over that of the con-
ventional simple locomotives operating
over the same division. This is generally
true of locomotives radically different in
design and construction, as the shop men
lack experience on this type of locomo-
tive and must become aequainted with
the various details, which are different
from those on the locomotives they have
been maintaining. Many experimental
changes are also continually in progress
at present which are apt to be mistaken
for regular maintenance. Boiler men,
not acquainted with the new boilers, re-
quire more time to wash out the two
systems than they will when thoroughty
acquainted with this worlk.

The safety wvalves presented a difficult
problem as their dimensions were strict] v
limited and as they must operate nnder
conditions of vibration and exposure not
met with in stationary practice. The
valves applied originally were not alto-
gether successful. The valves on the
closed circuit system gave trouble,
largely on account of the actual details
of construction which has been overcome
by rebuilding the valves in the railway
shops by the use of 2 new form of seat
and valve. The high-pressure safety
valves also required a change in form
of construction, but it appears that these
difficulties are largely eliminated.

The check valve in the water-delivery

WORID 4

line to the high-preasure boiler ga
trouble on account of the very high ot
centrated load in the valve heing. almi
impogsible to maintain it in & tight ec
dition for any length of time, due

the pounding it received. The soluti
wag a twin check valve with the prog
capacity provided by two valves side

side in the same hody, so that the tof
load on each valve of reduced diamet
was little greater than the load on t
single valve used in conventional prs
tice.

Although over a year has elapsed sin
the locomotive was first put inte servi
the breaking in period on Eastern Lin
its transfer in knocked-down conditi
and re-assembly on the Western Lin
and the various adjustments requir
while the locomotive was in regul
operation on its assigned lecation on ¢
Mountain Sub-division has not made
possible to give a complete summary
the operating performance of the loc
motive over the entire period since
was built. The engine performance h
been closely followed by observers, a1
results show that a fuel saving of 14.8
has been effected on the division, und
regular service conditions, at slow spee.
on 2.2% grades between Albert Cany:
and Glacier, eastbound, and Beave
mouth and Glacier, westbound, Tes
conducted on the Eastern Lines over t}
level Winchester Sub-division betwer
Montreal and Smiths Falls, showed fu
economies of 26% under higher spee
and heavy tonnage.

The atcompanying table shows t}
performance of locomotive BO00, con
pared with locomotives of the 5900 (T
class), on the heavy grades of the Mow
tain Subdivision both .sast and we
bound. ' .

Mr. Bowen’s foregoing paper wag res
hefore the American Society of Mechan
cal Engineers’ Railroad Division, at
meeting at Bigwin Inn, Lake of Bay
Ont., recently,
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Abitibi Transportation & Navigation

Co—We are advised that the railway

‘built by this company from the terminus

of & Timiskaming & Northern Ontario
Ry. branch at Iroguois Falls to Hughes,
Ont., on the Nsationsal 'T;If;ﬁ“ﬁ.sn_ﬂ-cﬁntiﬁ’eﬁmi
Ry., is 16.76 miles long, and was opened
fﬂrtraﬁic Dec. 23, 1822. A spur line

miles into the bush, is probably of a
temporary character, and will be extend-
ed oOr moved from time to timme as log-

ging operations demand. (Jan. pg. 8.)
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Abitihi Transportation & Navigation
Ga., Lid.—Canadias: Railway and:Matine
World for June stated that. it hadi-been
officially advised that-the Abitibt Power
& Paper Co., had let 2 contract to build, *
this year, & Standard gauge logging xaile
way from. Iroquois Falls, Ont., to ajunc~ -
tion with the National Transcontinental
Ry. at Hughes, Ont., 16 miles;-that Iro-
quois ‘Falls is the terminas of. the ‘Timis-
kaming & Northern Ontsrio Ry's T-mile-
branch. from Porguis Jet., Omt., 2267
miles north of North Bay, and that
Hughes is 28 miles east of Cochrane, This
mesgre information was only. obtained
after we had written two letters to -the
compary. We then wrote agsain, apk:mg
the usuel information we cbtain in Te-
gard to such matters, including the name
and address of the contracter; what the
contract inetluded; section and weight of
~ails to be used; name of engineer who
made the survey; a blue print showing
the romtes; who would be in. charge of
construction for the compa:g', and what
rolling stock it wag intended to acquire.
The company’s Secretary replied, repest-
ing that a comtract. for all the wozk tad
heen let, and the equipment purchased,
or under agreement to purchase, but. de-
clined to give any f er information.
We wrote him again, peinting- omt that
such information is invariably furnished
us i regard to railway contracts awarded
and urged that it be supplied, but our
reguest was ignored and our letter was
not even acknowledged. In Capadian
Reilway and Marine World’s 24" years
history, its Bditer cannot remember: hav-
ing been similarly treated before, railway
officials and projectors being almost -
variably willing to furnish il informa-
tion. However, in spite of the cumdpa.ng-’s
refusal, we are able to give considera lo
information about the matter, and shali
give more from time to time in oar read-
ers’ interests.

The Ahitibi Power & Paper Co. has a
lar%e pulp and. paper plant at Iroquois
Falis and extensive timber limits in the
aurrennding districts; Press eporis state
that the copipal atad. to build a rail-
way from Irvogiois;Falls, viz Hughes, to
witimately reach James:Bay, or avigable
waters flowing into.it; and 0 do business
thereon &3 CommON carTieTs,- TDe ques-
tion of the construction of “aneh” a_line-
was considered by the Outario. Govern-
ment in June, when & deputation:-from
the company waited on Bon. M.. Doherty,
then aciing Premjier, and other membezs
of the cabmet, the Chairman and ather
members of the Timiskaming & North-
arn Ontario. Ry. Commission being pre-
. sent. %‘;e‘comrlnisaioners __n:al::;it11 ?to:thg

company’s application, on {ihe..groun
that the projeeted line would interfere
with’ the T\ & N. 0. By’s buainess, and
that' 1t would: parailel the-extehision. of
that line now under constfuetion from
Cochrane northerly. As.a; resull; it was
decided that the company ‘may-build &
railway from- Iroqgiois Falls_to Hiughes,
but. that it shall be- used:fox Togging
purposes-only. ‘The: Ontario-Government; .
on June 28;:lssued letters ‘parent

corporation under-the On
Aet, for. the. Abitihi Trhns
Navigatién Coi,, Lid., 16

prrpoess:;To, eatry oh:

and.pulnwood Hnainess;.to.
chae, ot gtharwise, QU
) 1 o Boorn
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Abitibi Trangportation & Navigation

' Cai[—}—We. .are advised that the I‘ﬁll‘;:ilé
built by this company from the tgmtarié
of & Timiskaming & Northern ;Hp B1ic
Ry. branch at Iroguois Falls to Hug ?a .
Ont., on the National Transcontinen

Ry., is 16,76 mil

es long, and was opel{xeg

i pene
for traffic Dec. 23, 1822, _A_. gpur ln
gizmtr;ﬂe 8, Whichhexj:ends- _ggﬁ;ongf 5
miles into the bush, is propably o1 ¢
Elai;e;omry character, and will be extglmd‘
ed or moved from time to time as 80'?“
ging operations deman;i-. {Jan., pg. 8.

‘offi . :
& Paper Co., had let a contract to build, -
this year, a standard gatge-logging rail-
way from. Iroquois Falls, Ont., to agune- -
tion with. the National Teanscontinental
Ry. at Huoghes, Ont., 16 miles;-that Iro-
gnois -Falls is the terminua of the Timis-
kaming & Northern Onfario. By's: T-mile
branch. from Porguis Jet.;, Ont, 2257
miles’ north of North Bay, and that
Hughes is 29 miles east of Cochrane, This
meagre information was only obtained ¢
after we had written two letiers to the
company. We then wrote again, asking . -—
the usnal information we obtain in re-
gard to such matters, ineluding the name
and address of the contractor; what the
contract included; section end weight of
rails to be used; name of engineer who
made tle survey; a blue print showing
the routes; who would be .in charge of
eonstruction for the cbmpagz,_ and what
%ﬂmg‘ stﬂek-,it Swas intend; 11;3 acquire.

I'he company’s Secretary replied, repesat-
ing that'a contract.for 21l the work Had -
been let, and the eguipment purchased,
or under agreemeni to purchase, but de-
clined to give any further fnformation.
We. wrote him again, peinting: out that
such information is invariably farnished

us in-regard to railway contracts awarded
and urged that it be supplied, but our
request was ignored and our letier was
not even acknowledged. In Capadian
Railway and Marine World’s 24" years
history, its-Editor eannot remember: hav-
ing been similarly treated before, railway
officials and projectors bﬁi;zfglxﬁzimOat in-
variably willing to furnish full informa-
tion.  However,.in spite of the company’s
refusal, we are able to give considersble
information. about the matter; sud shall
give mors from fime to fime in oar read-

ers’ __'intergsts.; _ ,

The Abiti T &__.;_i‘é!::cper G"{Ix.:-has a
, er - plant ab-Iroquois

ber limits in the
es9 reports siate
%o build a rail-
; via Hughes; to
Bay; or davigable




Abitibi Railway & Nm;gatmn Co.
—We were advised recently that the
grading, trestle-building, track laying

and ballasting on the 1& mlles standard

gauge logging railway from Iroquois
Falls, the terminus of a branch of the
- Timiskaming & WNorthern Ontario Ry.,

to Hughes, Ont., where a junction is

effected Wzth tha National Transcontin-
ental Ry. had been practically complet-
ed, and that a B-mile spur line had been
hmtt fmm mile 8, into the bush. {Nov,,

| g 568] #
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“Abitibi Transportation and Navigation

- Co—A press report states that ‘the oper-
-ation ‘of this railway, whichk extends from
the terminus of the Timiskaming and
Northern- Ontario Ry. branch at Iroquois
Falls; to Hughes, Ont., on the Nationa)

- Iranscontinental Ry., 15.76 miles, to-
gether with an 8-mile logging branch, is

enabling the Abitibi Pulp and Paper Co.

to operate its plant more efficiently and
economically, It ig exXpected that the

‘newsprint output, which now runs from
18 to 20 cars a day, will be mainta ed

all winter. ( March, pe. 118, 13
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