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Oil holes, grooves, cu lis, siphons and sw%%abs ariangeLdas required to lubricate the balance of the mnotioni
gear, center and other bearings, with engine oil.

CYlinder oil to lubricate aIl sliding surfaces exposedto and coî,fjned in stearn tunder pressure.
No water service to be connected wvith any bearings.S#eýaki,îg fnb,', one, from front to rear cab, i in. gas

Pipe, with flexible mou tiipieces.
-lig-gîne bell, operated with pnieurnatic ringer.

Stea>,, 7vhsî le, single tube, long distance pattern.
'PrPess0 re goueges, two daphragm 5oo lbs. capacitygauges, one each located on houler in front and rearcabs. One each simplex stearn heat and duplex airbrake equipment diaphragîn î6o lbs. capacity gaugeslated in engineers cab.,ae, level guges, water gauge glass at rear ofboiter for fireians information, and water gauge glassan d three try cock s in engineer s cab.Droit excitler, a ï in. live steam nozzle located In smoke-box centrally witb smoke stack. to be used as lieces-

SarY wben bloivers are not running.
loo0se eqiiî,sme,,t as required, for train rides, operation

Of locomotive, and emiergency.

OTHER CONSTRUCTION
Ca'b, Iront, vood framin and roof with steel stay plates

secured to exterior siean eradstlpae
front. ,sdsadrar n te ltab, rear, steel plate throughout.

>igboards on engine and tender, wood, bound with

PioSelt hroughout ; fraîning, flat bar and horizon talangle steel stays, riveted.
liffr beams, oak to front of engine and f0 front andrearof tender trame; bolted to steel buffer plates
8ecured to frames.T1o1tequlz5pnéent and drinking sater boxes, wood, locatedl
angd Secured on flat deck to front of tender water tank.IQZi2i*og9. E ngine-Eccentrics, straps and blades pai ntedvermi!ion- lettering and numbering, aluminum leaf;Usual brigbIt vork ini and outside cab, polished ; insideOf front cab, material %vood ; al other parts paintedblack. TendÏer-Raised figures of aluminum rivetedt, proper location on outside of side and rear sheets ;unjacketed portion of tank painted with graphite ; ail

In the construction, maîleable and steel castings totk tttuted for the present practice of bras% andtrou castings, pressed steel and forged wrouight iron,and ail cast iron hearing faces to be chilled, w herescrýratcable. Forged wrought iron, machined. case-
Codnstendin ond to flnished size 10 be used svhenaolsextent aie preference to forged or rolled steel foraidexcet'x and aki bearings and main andsdrd.Brass bearing metal oif a suitable formulato be used inî place of the so-called anti-friction inetalsand bronzes. Antimonial lead to bg substitî,ted forbabbîttî metal. Ail operating mechanism 10 bc con-centrated, and the general construction arranged withail the regard consistent to the engineers, firemen, shopand roundbouse imen wbo muîst operate, build, main-tain and handle the power.

TUlE REQUIREINIENTS FR A PERFECT LOCOMO0-
TIVE STEAM BOILER.

It is a thankless statement whleîî one makesdlaim 0f a certain per cent. in saving to re-suIt from, the use of any so-catted irnproved
Machines or methods, but in consideration of
falcts, resulting front both practical and theor-

and design, as compared with one of thesa Me hautage capacity of the present almost
Univers 1 Americantye hno ra du-der sm- r ye he-prac nmorela conditions, nîust necessarily bringnoenet returns and at no loss of efficiency.

*-e o lon subjects are, therefore, enteredint 0 Wth the intention of substanitiating to a'ore or 1less degree, that the features eîn-braced witt affect, at least pa rtial, the re-
Suîts Which Muîst be forthicoming from loco-
Motive service at an early date.

The requirements for a perfect steant boiterfrmodemn locomotive service are as follows:
. rt A simple construction throughout of

ie dbY use; perfect in workmanship, dur-abe.i se, and not liable to require earlyrepairs.

exces A large factor of safety and a greateXes of strength over any legitimate stress;
by constructed as not to be hiable to be strainedthe Uneual expansion and contraction, andthe dias Possible number of joints exposed totedrect action of the fire.
ard stAy l ds gaging surface, to instîrepree YWater tevel and dry steam, and toPeetfoamig

4PrAsteami an d water capacity sufficient
t r event any f1 uctuati,)n in pressuîre or
sth. A constant and thorotiglt circuîlation of

%vater throughouit the boiter, sO as tomittaiaî
ail parts at onte temperature.

6tlt. AIl parts readily accessible f'or inspec-
tion, test, cteaning andI repairs, as this is of
the greatest importance as regards safety and
economy.

7th. A boiter proportioned to the Nvork 10
be done, and capable of working to its fuill-
rated capacitv, wvith the highest econonty and
efficiency.

8tb. A disposition of lheating sur-face, 10
tboroughly absorb the heat.

9 th. A combtustion chamber so arranged
that the combtustion of the gases, which is
commenced in tîte furnace, nma%, be compteted
before they are released 10 tthe atmos-
phere.

îotb. Straight ttubes, which can be readily
cteaned and looked tbrougb.

ii tb. Cheapness of reserve parts so that
the cost of maintenance may be low.

12th1. Freedom fromn expansion and con-
traction.

î3 th. Economiy in space par tunit of power
gen erated.

i4 th. Large and unrestricted draft area.
THE FEATI7RES 0F THE PROPOSED BOILER.

Considering the advantage of the construc-
tion and arrangement of the proposed type of
boiter as conipared with the present almost
universat American design, the following are
somne of the constructive features whicb have
been enmbodied, and which are essentialtof
bring abouît resutts :

ist. A straight, horizontal, self-contained,
multitubtitar, return-dmaft, large capacity
boiter, conîbining strengtb, freedom fromi de-
fects on aCcount of contraction and expan-
sion of tthe plates or stays, accessibility for
inspection and repairs, and econornicat as re-.
gards cost to buitd and maintain.

2nd. A targety reduced tengtb of water-
joint seamis iin the fîîrnace, which through the
direct contact with the flaine and the intense
heat, are hiable to become defective and leak,
restilting in the consequent failuire of the
boiter to mnake steami, detays to train service,
excessive waste of both water and fuel, and
expense for repairs and renewals.

3 rd. The corrugated combustion flues lead-
ing froin the furnace f0 the combustion cham-
ber, are adapted by the construction and
tbickntess of the mietat to facilitate the uniform
transfer of heat, and at the sanie time permit
a free expansion and contraction of the boiter.
Ttîey also possess decided resistance against
cotlapsing, anid by sufficient elasticity in the
direction of their tength, readity accomîno-
date themsetves f0 atterations in dimensions
due f0 cthange of temperature in the boiter,
thus remnoving att excessive stress from the
tuîbe sheets. The three corrugated, as welt
as thte four plain flues, f0 ha riveted to the
furnace fitie-sheet flangitîg, wih the joints not
exposed to tthe direct action of the fire, re-
ducîîthfe liability for failttre or teakage, and
presenting opportunity f0 make substantiat
repairs when stîcb are necessary.

4th. Ttîe boiter or expanded tubes being
away fromn a direct contact with the flame,
presenting less liabitity for tîtesa joints to teak
and give ont at the tube sheet connections as
a restîtt of mtîd burning, corrosion, incrusta-
tion, the effecf of the chitling of the beads of
the tubes through teakage, and the conse-
quent continuaI working on al of the tubes
at Ibis point as in the present type of boiter,
wvtich causes entire faiture and niecessary
resetting, increasing the cost for mainten-
ance.

,th. A shattowv fire-box, that wil hatess af-
fected fromi the contraction and expansion,
which causes tiabitity for the rupturing of the
sida and end sheets, and the breaking of stay-
boîts. Tbis depth of fite-box wilt largely re-
duce the ntiiber of fiat sheet stays requîred,
and overcoine înclîe stresses at al lte joints in
the sanie.

6tb.ItI witt also provide ait arrangement of
ire-box sheets, wvhich wilt be located near the

fire area, obtaining the greatest advantage of
lte heat froin the action of the flame, giving
more intense action for the generation of
steamn at the location of the greatest beat,
without the resutting disadvantage usually
forthconting front shattow ire-boxes on ac-
cotînt of tbe leakage of the boiler tubes ex-
panded îito the flue sheet of the ordinary
type of locomotive boiter, froin the effects of
expansion and contraction, by cold air drafts
throtîgh the fire-door, botes in the ire' on
the grates, or by a badty-ctinkered ire.

7th. A crown sheet supported by direct
riveted over-staying f0 tee bars, these latter
in turn being supported by adjustable stays,
secured to the tee bars riveted f0 the outer
shahl, atlowance being made for contraction
and expansion, and to avoid undue stresses
on att of the irebox sheats and sfays, and sub-
sequient fracturing.

Sth. The crowvn sheet being tocated below
the boiter tubes, there is practically no possi-
bitity of damage to this sheet or ifs sfaying
on account of over-heating, through reason of
low water.

9 th. The ire-box and combustion flues
being located at the lowvest position in the
boîter wilt, through their intense heat, pro-
mote the evotution at this point and prevent
te precipitation of the corrosive and other

mineraI ingredients contained in the feed
water and the consequent pitting action on
the sheets which usuatly occurs in the parts
of the boiters which are at a retatively low
temperature.

îoth. A construction of boiter with a simple
comnbust ion chamiber that will not only permit
of the stîperheating of the steamn by the fur-
îtace gases when they ara of an intense tam-
perature, and which is necessary for Ibis pur-
pose, but which witl, in addition, atlow of the
use of long tubes, bot h points of which should
receive every consideration for the reason
thaf they are necessary for and productive of
efficiency and economy.

îîth. A srnoke box, with no compticated
draft arrangements, combined with a large
diameter of smoke stack, for the unresfricted
passage of gases.

Referring now f0 the boiter as regards
maintenance :

îst. Ait arrangement which witl facilitate
inspection, testing, washing-out and the e-
movat of the foreign matter necessary f0 keep
aIl the parts in good epair and in a dlean
condition to conduct the greatest amouint of
heat.

2nd. An arrangenment of combustion cham-
ber and smoke box which provides easy access
to make epairs and renewats to the combus-
tion flues, the boiter tubes and the tube sheets,
which are the parts thaf receive the greatest
stresses and require the most frequent atten-
t ion.

3md. The spacing of the tee bars and the
stays to the cmown sheet f0 ha such as wilt
altow for the eady cleaning and waslting of
the crown sheat withouîtte removat of any
of ifs attached parts.

4 th. An arrangement of boiter tubes, the
removat of whictî atone witt give evemy oppor-
tunity to inspect, ctean or enew the crown
sheaf and ifs stays, which is nof practicabte
with the present type of boiter construction.

5th. There being froi one-haîf f0 fwo-
thirds less of the smatter tubes than as found
in the ordinary type of boiter, the came and
expanse for the usual cteaning and re-setting
witl be gmeatly educed.

6th. A proportion of funace ire and cross-
sectionat combustion flue and boiter tube draft
area which wilt pemmit of free draft and tess
liability of the passages fo become ineficient
on accotînt of choking or neghect of attention
when restricted by an accumulation of fomeign
matter, and the larger passages witl reduce
the amount of cleaning now necessarV.
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