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. From the Autumn of 1945 t1ill the Spring of 1945, there nrruea\_,

A this country from the U.S5.A., batches of austerity 2-8-0 type |
pOcomotives. The majority of these engines, before being shipped to
‘&he Continent, were operated in this country for a period, giving an

“opportunity to compare their main and detail design with British
o prtotlﬂe.

On two previous occasions American locomotives have been used
on English railwaye. During 1809-4L, fourteen Norris American-built
locomotives of the 4-2-0 type were obtained by the Birmingham and
Gloucester Rly. for use on the Lickey Incline. These locomotives proved
rather light for this work and were later converted into tank engines.
Fig.l shows the general lay-out of the Norrie locomotive as designed
bi Jas. Harrison of Philadelphia. The engine weighed 94 tons and tender
61 tons, cylinders were 104 inches diameter by .3 inches stroke, the
Single pair of driving wheels being 4 feet, and the bogie wheels £ feet
® inches diameter. When working, additional weight was obtaimed for
adhuioh?y. Part of the tender weight being carried by the driving
- wheels. The bolp}g{fg?}d 78 copper tubes, each £ inches diameter and
8 feet long, boiler,being originslly 60 pounds per s8q. in.. The coke

consumption on the Norris engines was very heavy due, it was supposed,
- to the sharp blast. = < e ¥ 37
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Again, during 1892-1270, a total of eighty 2-6-0 American loco-
motives were obtained by the M.Rly., G.C.Ply., and G.H.Rly., these
engines having bar frames, outside horizontal cylinders, compensating
spring gear and double bogle tender. (Fig.2) The cylinders were 18
inches diameter by €4 inches satroke, driving wheels were 5 feet 13
inches diameter and boiler pressure 175 pounds per sq. in.. It bas been
stated that under sizilar conditions the Americ.n en%j.?es burned 255 |
more coal than English locomotives of like cajacity.'™’ The firebox

was made of copper with a grate area of 16.7 square feet. These englnes
worked for a period of nine to fifteen yeard before being broken up.

-

GENERAL.

The American-built 2-8-C locomotives were constructed to conform
to ths British loading guage by the American Locomotive Company, Lima
Locomotive %Works and Baldwin lLocomotive Works, from specifications
prepared according to the Assaociation of American Rallways' Practice.
(Fig.3). A similar dezign of locomotive with a few modifications was
later built for use in India, operating on the D feet 6 inches guage;
the general arrangement of this later design is shown by ¥ig.4% and

sections by Figs.5,6,7,and 9.

The first striking feature of the American Austerity locomotive
was the method of lifting engine from deck of ship to rails on dock
side. In this country, locomeotives are usually lifted at dock side by
chains or wire rope suspended from & heavy beam placed parallel to
length of engine, while the U.S5.A. austerity locomotives were

- practically lifted from the boiler dome. Boller clothing over dome is

‘ first removed and boiler dome cover replaced by a specially made cast

steel dome cover oOr cap (Fig.10) which 18 securely screwed down by o9&
nuts on the if inch dome cover studs. The tapered built-up lifting beam

" 48 secured at it's narrow end to a top extension on smokebox front
plate and the large end of beam to the dome cap. The main lifting link

b is 21 inches from the centreof dome, the total length of beam being 14

{ . feet 6 inches. Fig.? shows arrangement of lifting beam when ready to,

; 1ift the engine, thie method being made posasible by constiruction of

. engine and method of securing boiler to frames. Radial wheel truck of

. engine and tender bogies has to be fastened by lifting slings and

plates as shown by Figs.ll and 12, before lifting.
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The second noticeable feature was the rough finish of tie
irican locomotives and the extensive use of welding. Bearing and
olting surfaces appear to be the only machined parts. Ezcept for

ition of trailing engine springs, most of the details appear Lo be
accessible. The high pitched boller with firebox extending over trailing

. coupled wheels, bar frames and double hogie tender are other notable
features.

Although the American locomotives were built for service in
Britain, on the Continent and in India, their design may be taken to
reprasent general American practice, and some consiructive discussion
may be promoted by comparing the dlfferent aystems of attuining the
one end of an efficient and economical locomotive.

AIN _FP. HOES .
The main frames of the U.S.A. austerity locomotives are of tie

, bar type, 41 onches thick, the distance between the {razes being 2 feet
10} inches for standard guage and 3 feet 10 inches for & feet 6 inches
guage. The bar frames allow a wide firebox to be placed over the tralléing
coupled wheels, and their vertical legs which are called the pedestal,
hold the coupled wheel axleboxes in place. The front pedestal is made
vertical and the back sloping for convenience of axlebox wedge.
Axlebox wear is easily taken up with bar frawes, the front surface of
the shoe or horn beinz made detachable. The absence of horn blocks witn
bolts or rivets, combined with a strong pedestal bindar or stay, locking
the main frames securely, is anotner good feature. Also, with the bar
frame, the centre line of axlebox coincides with centrs line of frame
and shoe, & condition nop possible with plate frames, Bur frames give
greatar accessibility to details for examination and repair, especially
with spring and axlebox detaily. On the other hand, bar frames can be
fractured at top rail and are weask at front section, and in event of

serious derailment the lifting of engine presents a problem not met with
. plute frame locomotives.

It may be stated that so far as previous American jractice was
concerned, bar frames were not so much & rival in design to plate frames
as & neceasity occasioned by the use of poor quality fuel requiring &
large grale area, and thus it was ouly possible to keep the length of

firebox within reasonable limits by placing the firebox over msin frames,
b the outside dth of fi

frame plates being restricted
to 4 feet for standard gsage.

Bar frames provide a robust and sffective method of fixing axleba
L horne or shoes and wedges. Axlebox wedges are common to both American
and British practice although they have lately gone out of favour in this
country. With plate frames the wedge is hsld in position by & tongue
working in & groove in horn cheek, while bar frame axlebox wedges are
held in position by lips on esch side of the frame and give a better suypp-
ort against aide thrust of axlebox. The method of adjusting axlebox wedge

by wedge bolt through pedestal binder or horn plate clip is common to
« both countries.

Coupled wheel axleboxes follow the usual American practice of
L nlnnu a cast steel axlebox with & pressed-in plain brass unlined with

¥ anti-friction metal. The axlebox keep or cellar is capable of being
removed with wheels in position, and 48 packed with cotton or wool waste
with & little norse bair.,lubrication is supplied from mechanicsl pump

g through a flexible hose and ball check valve as shown in Fige. 15 and 16.
Steal hub liners are attached to inside of cast steel coupled wheels. -

C " —are % inches di £
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| Veight is transmi tted from the ovarhu sprinss on the r 7
Second coupled mﬂ'h by meand of an mo"l;gax 2&&3& and fragli.t:: ariv-
ng Qnd tralling aprings by means of an wxlebox yoke(Fig.4). The front
aprings of the driving and t¥ailing group are of the spiral type, all
other coupled wheel springs being of the luminated pattern. The leading
group has springs of L6 plates, 44 inches by # inches, with & span of

91 inches, and springs in the tralli Toup have 19 plates, 44 inches
by &3/16 inchas, thes 8pan being &7 11125‘&52. ¥ - ¥ . A§

The method of supporting the bearing sy :
_ pringa by means of keys
&nd gibs passing throujh slotted links is a notable featurein Amsrican
practice. The springs on the U.8.A. austerity locomotive are compensated

in twp grouys, the pony truck and two leading coupled wheels being in
one group,and ralling wheels in another gmp. ’

, Compensated srrings serve a useful purpose when permanent way 1is
poor, but this method of syring suspunsion has tie disadvantage of one
- broken spring or hanger affecting othar eprings coupled in sams group
On ons side of engine. American laminated s prings, noweaver,aave not the
Same tendency to fracture as British mads o prings, as the former being
tempersd softer, tend to flatten rataar than fracture in any of the piates,

The pony truck springs are compensuted with leading coupled
wheels through the radius bar. The cast iron centre extending avove
enging footplate and the position of swing links are shown in Fig.38:
Axlebox bushes can be romoved from steel axlebox with wheels in position
and the unlinsd brass bush is lubricated by cylinder oil from the
cylinder mechanical lubricatér. The weight is transmitted to each axlebox
through spiral springs at each side of axlebox, by a horse shoe shaped
axlebox yoke. Pony truck whsels are of the dimc type, & feet 9 inches
diazeter, and the axle load of ¢ ton 1% ewt is carried by journals 6
inches diameter by ® inchas.

CYLI 2 _ws 't

Following the almest nniversal American practice, the cylinders
are positioned horizeontally on the frames, and are cast solid with half
of beiler saddle making & bolting face on & vertical plane on centre line
of enzine. It is also the practice in Amerucanto make the cylinder cast-
inz reversible for either right or left side of engine. Cylinders are 19
inches diameter by #6 inches stroke with a piston valve diameter of 14,
inches and & valve travel of 64 inches. No anti-vacuum valves are fitted
to the cylinders, air being admitted to the cylinders, while coasting,
through the drain cocks. The drain cock valves being «s shown in Fig.23
are ffee to rise off their seats when regulator is closed. cylinder
relief or anticompression valves are not fitted to Americen austerity

locomotives.

Piston rod and valve spindle packing is of the Paxton-Mitchell
type (Pigs.2l and 22). Two packing segwents, shaped as shown, are used
and are kept in position by four supplemenial XEXmX® springs and an
outside retaining ring. Between the packing snd gland is a split joint
ring held by a garter spring. The piston rod is lubricated by a pipe
leading from an oil box or cup intc ths swab attached to packing gland

’ Valve gear 18 of the Walachaerts type with die block at top of
link in foregear, &s against the usual practice of die block being at

" at bottom of link for fors gear. Valve motion is of exceptionally light

constructionand reverssl id by lever with fine notches in quadrant. On

-
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- hole is eccentric to the centrs of the ratchet shaft E

5

4.

L h\\rxié:.ia:nﬁngfl reversal is obtained by screw and wieel as

DRIVISG GEAR.

Two slide bars are placed above the riston rod, the crosshead

being of the Lalrd pattern. Both small and big end brasses are of the

unlined plain cylindrical pattern. Iubriocation of big ends is by means

of two trimmings and lubrication of connecting rod small end is by &

lt'ouml 0l cup on the crosshead. A felt pad at bottom of oil cup is used

‘o assist ?n Testricting oil supply to bearing.(¥iz.i4). One trieming

D:Z“‘ ti lubricate the coupling rod btushes, oil hoxes on coupling rods

endnf.n: dedlon to rod. Solid screwes oil cup covers are fitted to big

Siia coupling rod oil boxes in place of cane corks used in this country.
e bars are lubricated from the Sylinder machanimal lubriecator.

Two eight feed Nathan DA valyeless mechanical lubricators are
fitted and positioned at each side of angine gangway above slide bars
and are driven direct from @ link fitted to the cenire of eaeh combin-
sation leveriFig.4). The right hand ludbricator suppliesthe cylinders,
8lide bars and pony truck axleboxes, while the left hand lubricator
supplies the eight coupled wheel axleboxes.
e vats R P}Iﬁ!. §I the oil reservoir trere is a segerate
3.4 88 pump for each feed outlet, and each pump consists of a plunger
P, (Fig.26), which at its highest and lowest Lositions autorsticslly opens
and closes the oil inlet and outlet through & turning moverent of the
plunger. The plunger thus replaces the suction and discharge valves,
the pump being therefore valvsless. The crank disc on the m end of the
ratchet shaft E, contains & circular hole which receives the ball end
of the rocksr arm attached to the shaft W. The centre of the circular
, 80 that, as the

ratchet shaft rotates, the vertical throw of the eccentric causes the
shaft ¥ to escillate, wnile ths horizontal throw of the ececentric causes
the shaft to siide back and forih. These oscillating and reciprocating
motions ars definite, since the arm is rigidly sttached to the shaft ¥.
The two motions are utilised to operate the plungersfor pumping and for
control of admission and dischsrge ofoil. Each plunger isoperated by &
srall arm attached to shaft W, the ball end of the arm in the elongatal
slot of ths snlarged sircular top of the plunger veing called the cross-
head. The slot on the crosshead is such that on the upward or suction
strokeof the plungsr, the oscillating motion of the small arm will leave
the plungsr fres to bs pushed upwards by the cpring below the crosshead.
On the downward or pressure stroke the ball of the small arm contacts
the bottom of the slot, pressing the plunger down. As the elongated slot
45 situated on the periphery of the crosshead, the reciyrocating motion
of the shaft ¥ causes the plunger %o ;;3111-:0. and the t.u.r:ing -:::on

produ causes a oove on the ngerbto make connection w. the
::’t.lnn cﬁ‘:dbg ,on u:grnptmn, and with the discharge chauber K on
the dosnstroke. The amount of the upward motion of tiae plunger is limited
by the adjusting screw R. The heating chamber U, at the bottom of oil
reservoir is used in cold weather and @ heatinz control valve is fitted
at front of heating tube to give a change over from Summer to winter
working. Ecah outlet connection is provided with & non-raturn valve of
the dcuble ball type as an additional check against the retumn of oil
in the ffed line. Fig.R6 snows outside and sectional views of pump.

EOLLER.

Jomewhat 1large boiler his @ parallsl barrel 5 feat iC inches
in u.-m :nd 13 fast B inches between tubeplates, the firebox casi
being of the round top pattern. The inside firebox is of steel plates
inches thick with tubeplate ¢ inch thick. ¥o rivets ars used to join the
sears of firebox, the seacs being electrically welded. The firebox is 7

* geet Of imches long by 5 faet 10} inches wide, with 150 steel tubes 2

inches diasster, snd 30 steel superheated flue tubes 53 inches diameter.
.
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08l svaporative heating surface is 713 B8q. ft., superheated surface
'8q. ft., grate area 41 sq. ft., and boilarq;;a'essﬁm ‘?!25 ibe. per sq.
.. Comparative figures with respect to British austerity locomotives

d L.M.S, Rly., 8-8 can be seen from Appendiz 1.

type of firebox has t

' - he advantage of b;ing essy to
Eake and the position of firabox above frames facjilitates the reneval of

firebox stays and othar firebox rapairs. The sloping backplate at once
increases the grate area and provides for mere room in enzine cab.

FIREBOX STAYS.

_ Flexible stays are fitted within the 'breaking zone' of the fire-
box. Thie type of 2tay ie 4ifficult to loonte

whcn broken without removing
the cutside cau. In the

. U.S.A. flexible stays are sometices tested for
breakage by an f#lectric currsnt tester.

ey gets choked at inside end.

claimed Y torcugh the hole in the 16 55
Btay tends to protect the end of the stay from burning and modsratss the

expanslion of stay within limits of the temperaturs of sgtcaw in the boiler
and the air pussing through the hollow stay unites with the compustibles
in the firebox and sids combustion.

"

| Flpgﬂugﬂ.

The firedcor is of the hinged type on ths right aide, (Fig.5)
but no firsdoor scoop is fitted. Firehole has semicireular ands and
measures i foot i inches by 1 foot & inches.

YATER TUBBS AND BRICK ARCH.

Three circulating water tukes 3 inches dlasetsr extend froix
firebox tubeplate to firebox backylate (Fig.4), servi . al pur:
of rromoting cirogﬁg ion of water in the %oilerand of Bupporting taa

brick arch. Brick,tubes must have cargiul attention to ba kept free from

scale, and inspection plugs are fitted Gprosite aach end of tube on
throat plate and back plate. The circulsting tubes add 15 sg. ft. to
evaporative heating surface. The brick arch is of the Sgourity thres
tube setting type. |

FUSIBLE PLUGS.

AS in Brituh practice, two fusible plugs are fitted Lo crown of

firebox, these being situated on centre of crown sheast {F1g.%7). See
Appendix = for remarks on design of American fusible plugs.

These are positicned as shown in Fig. ©4. Appendix *

v glves
instructions regarding washing out of Loiler and removing of plugs, as
issued to wash out staff for engines working in this country.

The firebox of the U.S5.A. asusterity locomotive does not rest on

.

Wm

{3). Utility of Hollow Stay Bolts. 7. Livingstone -~ 1005, (U.S.A,)
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_:g o frames a8 in British practice, with plate frames. On the R¥
EREI car engines, flexing plates are fitted tg the front and rear

'Sectionsof the boiler founfiation ring and secured to & cross sLay on
- main fTane below boiler throat plate, and to the footplate casting
' under boilar back niate. This method at once allows for the expunsion
of the boiler and for holding down boiler in position, as the flexing
plates readily yield to the variations of boiler temparature.

In comparison, the £-10-0 British austerity locomotive with
wide firebvox above plate frames has firebox carried by & bracket
attached to & oross stay between main frawes on wanich front of fire-
box foundation rests, and & steadying plate is also fixed Lo rear of
i::ndauon ring, tnis plate being attached to front of built-up drag

ROCKER GRATE.

The rocker grate is of the two section agsembly Hulson tuyere
type with unit finger castings Aif inches long by 27 inches broad.
Fig.?8 illustrates arrangerent of grate abd rockers. The design oi
unit tuyere so arranges the tuyeres or orifices that sach jet of
incoming air is opposed by & similar jet, resulting in a baffling
action which reduces the wvelocity dbut not the volime of primary ain,
the result being a reduction of the 1lifting action of the fire from
the sudden increases in intensity of firebox draught, when starting

or during heavy working.

The tuyere unit has 1J fingers oOr spsll firebars on each carrisr
bRy, this making 156 units per engine, sach finger or unit weigiling

84 1be..Bach of the twelve carrier bers weighs 48 1lbe. and, (Fig.=8 )}

the remainder of the grate consists ol:- - :

L - 9 Side Frames weighing 19¢ pounis each.

2 - 1 @entre Frams waighingn 590 pounds.

¢ - 4 Dead Grates welghing A% pounds eaca.

The whele grate welgns £563 pounds or 64% pomnds per Square
foot of grate nrea. Eachside of rocker gsate is coupled up gearately
to enable one side of [ire to be shaken or cleaned at & time. The
facility that this type of grate gives for firedropping is the chiefl
advantage of this design 80 far as engines working in this countiry

Are concerned.

HOPPEP ASE

the opeén 6ace leit round tne uppsr sides of ashh pan ai boller

ring, although on 1ater engines horisonital hinged doors
1es to controli the flow of air under ths

of U.S.A. #ngines, this open 3834606 had to be
put little attempt appears Lo 2¢ made

like &an airtigat joint betweeh ash pan and found-
tion that has &1 Ooutvious alverse effect on fuel

grate.
covered for A.R.P.

to secure aaytaing
ation ring, & condl
consumyption.

"

two ash pan hoppers, shown chain dotted in Figs.4and O

m left side of snginaby & lever, attached when

oss shaft below engine foobplate. Ash pan can hold
hours working, but care has to be taken not to
jen slespers. LSEpEr géal and doors, comxon %O
vhe cast iron hopper doors being kepl

The

are operated fro
to & cr

1inkerfor X3

the saddle type with drumhead tubeplate
1ate is detachable, being polted O

S——— —_—
—_—— S

: -:-:T-._"l..,.r-q.. -r.;p‘ i - — o
S e S T RO T e S LR T TR O PR I e ety T n-




¥

B & inch thick wrapper plate illustrated in Fig.%®. Smokebox door

is & i&at G inches diameter and door is of light constructlon
_snall smokebox deor gives & greater distamce between boltom of

door snd Lottom of smokebox, giving a deor mot so liable to burn as
experienced in this couniry. Smokeboz door is hinged frow right slde

of engine and is secured by iP clamps, the door being positioned

avout 6 laches off centre line of engine towsrds right side. Un engines
built for India smokebox deor is ninged from lelft silde and is placed
Airectly on centre line of engine, nc «ir pucy being Titted 1o srickebox
front plate.

| Thfle_ctins and diaphragm pletes with front spark arrester
netting are fitted in smokebox. Awerican practice provides deflector
plates to give an squal distribution of draught and tc squallse ilhe
neat passing %through the ‘fgpea. The diaphragm absorbs about 255 of the
energy of the exhaust jet'.? tnia figure increusing as the angle ol
diaphragm is increased. The samokelox 13 of the self-cleaning syre
obtainog by leocating ths horizontal table plate, 110" Piz .29, just

under fliange of bLlast pipe top and seitipg diaphragm platen’i2! and'15’
at such an angle which, combined wWitu cuffictent area of netiign, willd
allow for free steauing of engine. Deflectlin, platea'9’ ensure & Ialr
draught throuzh the lower tubos and, with netting, cause the smokebox
ashes to traverse the lewer part of smokebox befors being e) scted through
the netting into the exhaust jot, and by thal time ashes ares small,

dead and harmless.

The opening under the diaphragm plates must he of such width

as will aliow an area of egening about equal to %the total cross sect-
jonal area of the opening through tubes. A1 the 2ame time 1%t omst be
suffieiently contracted in selfl-cleaning srokeboxaz to obtain sufficient
velocity to keepr the front end free from smokebox ashes. In the engine u
ander consideration the area of epening under diaphragm platss is
restricted to 78% of ares througnh tubes and flues, the figures being
%€l sq. ins. through tukes &nd fluss, 2140 8g. ine. under table plate
and 55% sq. ins. under diaphragm in front of exhaust plpe (See Fig.=9).
The angle of diaphragm plate is 60 degress from the horizontal.

Smokebox plates of & modified type are used in this countiry, butl
these being open at the sides do net assist in cleaning smokebox.

BLASTZIPE AND CHIMNEY.

Blast ripe in smokebox is of the usual paiiern with chimney 83
_ krabox and xetending G&y inches inte smokebox.
Tpside of chimmeyr 1$ parralel «nd 16 inches diamster sxcepl for being
ball mouthed 3t buitom for & iigtance of 9 inches, Plast pipe top
orifice is 5% inches dianmeter but erifice is covered by & 'cross spreader!
es shown in Pig.o0. “he section of crose spreader is either a8 sinown

or, &8 in some later engines, made of plain % inch diameter iron. The
ader 18 & flattened pettern of the basket bridge biast pipe

tﬁp" common &t one time in fmerilca.

The 8o main 8tean pipes in smokebox are 6 inchesa inside.

jiamstar and are made of cast iron with ring joints at supernsater
neader and at top of cylinder. Cast iron steam uipss ars much neavier
team pipss used in this couniry, and usually

- copper or s8tecl 8
i::: ::: 'hg - 14fe of tha engin2 but sozetinzes fracture in service.

l'hl cast iron regulator valive is positioned in dome and is of
A cross stirrup linked from the regulator

¢he top(Fig.4). The regulator handle is of

'., ' {..Ll!.. w3 L

.
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_ ‘ : a)nr tﬁ: fitted with a catch in & finely
wd quairantiFigs.4,0,&5:). 1 t of handle gives the driver &
_. .m%rol. driver naf.’:réa.ulring Lo t{gen gldeviys wgm opeaning

ator. Negulator handle ir brought to & convenlent posifion to
jnable driver to look ahead from his seat {19'Pig.%%2). The various
SZrake handles can be also operated from seat without driver taking his

eyes off the road.

dngle-snded pull-out lev

) n ..h_-._‘_,.

STRAM TU™ N

On top of firsbox outside front panel of cab 18 positioned &

cast iron steam turret or manifeld to which arc Il t+ted the ateam valves

for injectors, blower &team brake, vacuum ejactor, air pump end

mechanical lubricator warming cock. Wheel handles, suitably marked,

extend into the cab from each of these valves on manifold iFig.9%;,.

A dry three inch pipe leads from the dome to steam turret . See Fig.4.

The cutside position of steam turret is & good feaiurs frem the

maintensnce aspect, &3 turrets inside cab are gensrally placed toe

- ‘near cab foof, and defects therson are diffi cult to locate and repair.
Ontbe otbar hand, the exposed position of oubside turret will lead o
a greater heat loss. The main steam valve on turret 18 shown by Fig.ZG

SAFETY VALVES.

The two safety wvalves are noi [itied direct to Ses of Iirevox
. or boilsr barrel but at a distance of i inchec frowm caatre iine Lo

1o7t side of builer barrel immediately in front of firabox. Tha Lronsy
safety valve is of ths muf'%ﬂd gattarn and the rsar valve of tha L9p _
type (Fig.37). An adjuﬂti&,,'u.' 18 fitted Lo bhasa of wvalve 4o intercept
the current of escuping steam,’ increasing 1lifi of walva and giving
quicker opening and elosing movemeni. Salevy valve diameter is J lacnes
and height of valve 8% inches

_H—-—-——

. WATER GAUGE COCKS_ AND TEOT COCKS.

Only one gauge ccck 18 ritted to U.S.A. susterity locomotives,
thie being positioned on left side of boiler back plate as shown DYy & &
Fig.3?. American enginemen appear to trust a good deal to the three
boller water level test valves fitted conveniently to right on driver's
side of boiler back plats, *13' Fig.d3% & Fig. a87.

The water gauge (Fig.3%i) is of ths Nathan'pPeflex'tvpe, differ-
ing from the ordinsary round gauge glass in that the visuzsl glass is a
flat shest. The gauge fitting has No direct atitackment to the bolilier at
top of gauge, connection being made to beiler steam space Oy & copper pk
ipe lsadling from topof gauge to an sntrance on Lop of firebox shell,
fPig.a?J. The use of screy cccks on the reilex gauge 18 & poor isature,
screw cocks taking some time tou shut off in comparison withh gplug COCKS
shnutting off by & quartsr turn of handle, aad tiere 1s ai&o lack of X
visual indication whetbker cocks are openad or closed. The screw type
of cock may be stiff and appear epai wnile it nmight only be tight on
 ¢+he screw thread, and there 1s nomaubtomatic closing of ths valve in the

of & fractured glass although this defect may be nul S50 freguent
ﬂ:ﬁttm thick flat éue on the refler gauge.

One peculiarity of this typs of gsuge is thii the waler ajppears
black and the steam space above the water has & silvery lustre. This
effect i produced by ths prisn shaped longitudinal grooves cut into
glass on inside surfnce @s Fig .31 indicates. As the edges of Lnese greoves
pecome blurt and worn Lnds black and white effect becizes leas apparent.

The advantagen of whs ref‘lu gauge gluss are the qguick and
¢! ' peliable observation of ths waterlevel, the zlsss willi not shatter or
explode, and if glwss should break, it will not fly out of the gasing.
. with the tube glass, cases arise where an empiy glass has been taken
as being full, resulting in fusible plug being dropped, whereas with &
reflex gauge the dark colour ef water obviates any ambiguity as N o i

glass being full or empty. During the period U.5.A. engines were be i
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run in' water gauge glasses had to be frejuently cleaned owing to
P glass baing obtscured by an oily depesit gathsring en inside of glass.

| The reflex gauge having a top stop valys npart from the gauge

~ proper, is an obvious trap in event of the steam cock being unintent-
ionally clo.ed‘ or partially elosed, thus giving a false water level' 1n
the glase. Another bad featurs is that the single gauge glass faces hall
left, towards the fireman’s side of engine and, unlike British gauge
cocks which usually show water level through three sides of gamge glass
protector, the Ameeican gauge gless is only visible in direction in
which the front of glass is facing and therefore not unzlver . %{;%{tr R e
obteervation of the driver. British drivers are net used §6'as T tted
to hoiler back plate on U.S.A, austerity locomotives, 2nd these. were
probably seldom used. Similar test cocks have been used 1in this couniry
en lecomotivex bolilers having only one set of gauge cocks, but theae
disappeared, to the Auther's knowledge, over twenty years ago. Even
previous to that date test cocks ware seldem used by enginemen. and
tast cock screws were usually unworkable,

Unfortunately, the clesing of stﬁ%gLooch attached tc pipes
leading to top of reflex gaugs led to twodi’ccidents ghile engines were
working in this country, enginemen being misled by the water gauge
shewing a false water level. A ¥Ministry of Var Transport Inguiry into
one case of boiler failure is given in Appsndix ¥,

It will be ssen, therefeore, that plug cocks on waler gauges
have ‘an advantage over the screw valves espescially when the latter are
in the hands of enginewen used to the plug type of gaure cbck. Notices
were posted (Fig.27) at Eotive Power Depots operating Uo.So.fi. GNgines
to impress upon the foetplate staff the necessity for making sure that
water gauge steam cock is fully epen, and & plate was fixed to the
steam valve handle reading, '"THIS VALVE ¥UST BE FULL CPEN'. Appendix 4
gives instructione issued to enginemen operating engines fitted with
reflex water gauge.

GAUGR LAMPS.

fhree gaunge lamps are fitted in anglne cab, one in front of
water gauge, one for steam preasurs and air brake gauge and ong ior
vacuum brake sauge. Fig.25 jlluastrates type of gauge glass lamp used.

BLOY OFF VALVES.

At spch eide of firebox above foundation ring is fitted a two
inch Okedse type blow off valve. This valve (Fig.39) is operated by a
level '2R' Fig.32, inside cab. Theseat of the blow off valve 1Is formed
by the contact of & disc valve over @ salve on the outer cover, the
surfaces of each being ground perfectly flat. The disc vilve in operatin
is moved across its seating bv a radial movement whicn in effect gives
the disc @ rotative movement, thus tending to regrind the seating faces
to each other whenever valve is operated, at the same time removing
any foreign matter which may have settled on the euter face. This valve
makes & safe fitting for blowing down under steam pressure with perfect
control of discharge. Operating lever through front panel of cab 1is
fitted with & pin to preven. valve beling epened unintentionally. In
Appendix 3 are particulars of 'Blowing Down' as carried out on

American 'mm on the L.M.S. Rly..

Plug typre blow off cocks were a atandérd fitting on a few
British railways previeus to the grouping in 19235. At that tire blow
"’ off cocks were usually opened at wash out peried Lo get rid of scale

VALVES

round firebox side =2nd above foundation ring. Plow off , again being
. £itted tec recent locomotives, gZives one of a few inatances of a

] discarded fittinga returning to favour.

The two injectors are of the Natnaa 'lonitor® type of ACCO
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/hour capacity, with manual overflow controi, Fig.33. This type of

gter corresponds with the iCam. dischar njectors &

Bott _ Sup g¢ cones. Injectors ars fited
tside engine frame under footplate and are easy of u?oeu. Each
pjector i fitted with a 'tell tale' arrangemeni, '23'Fig.52, connected
- everfiow chamber. A pipe leads frem injector intem the cab terminating
4n an elbow nozzle within sight of enginewan, the *tell tale’ indicating
when injsctor Llies off or 18 net working proporliy.

The 'Nonitor' injector is ritted with & double type steam cone
and the gap pattern combining cone, there being ne moving parts in the
lu,ltotar.. The steam cone consists of the inner cone '3' and outer cone
'4', Fig.59, the stean being admitted by an annular jet from the oulsr
cone &nd & solld jet from the inner cone, thess being termed tne lifting
and foreing jets respectively. The water first contracts the annular jet
ehich forces it into the tep of combining cone 'é', past the point of
innar cons '3', where ths water nmeets the solid jet of steam and is forced
into ths delivery cone '3', past ths delivery check valve '31° imto the
boiler. There are gaps in the three sections of comblning cone which
allow the steam and water to escape fresly whan starting injector. in
mr‘il:'h“lw 'ent is also fitted to prevent air being drawn imto injecie
and beiler.

'sonitor' injectors of British manufacture are fitted %o British
susterity locomotives, the main advantage of this type eof iniector being
their improved range, the injecter commencing te work &l any prossurse
above 47 pounds per 8§. in. without regulation of waiter valwve. ¥Waen
working, injector will continue without adjustment so long 88 pressulre
in boller is above 40 pofnds.

STEAM VALVE.

A e A o S e

TOR

puring period engine 1s in operation, injector stogp valve on ataag:
manifold 18 kept open. A balanced levsar starting vaive, Fig.d4, positioned
on each side of firebox in front of ocab is mused Lo supply stsam To
injectors and is operated from cabh by handles 'i6', Fig.5Z. ¥he pull-out
starting valve consists of & main valve connected to a4 one plecs casting
with belancing piston part. When ihe pilet valve i1s first opened by pull-
ing starting lever a short distance, steam 1s admlited underneath the
balancing pisten, the diameter of this piston being only slightly less
than that of the oein walve, and the pressure on top of main valve is
talanced teo such a degree that the further movemsnt of the starting lever
will cause the main valve to 1ift from its sesl easily. The gquadrant for
starting handle is netched for differeant pesitions. Full-oul starting
levers feor injectors were discarded in thia couniry OVvsr ssventy jyears
ago, but have remained in favour in America. ¥Wnlle this fitting is simple
to operate, it appears rather exgensive and involved in comparison with
the sizple screw type of injector steam cock used in this country.

The boller check or clack valve shown by Fig.33, 18 placed at
each side of beoiler barral and valve 18 conatructed 80 that it may be
used on sither sifie of heller by interchanging the elbow al bettom of
volye with nut or cap at tep. The stop or st off wvalve is at side of
" walve casing and permits the removal of check valve for examination or
s without blowing down steandrom the boiler. Although this fitting
is st sids of bollsr barrel, toyp delivery clack valves are common in Xkze
ssx Americe &as well a8 in this country. From majintenance aspect the stop
valve on beiler clacks is a good feature that has gone out of faveur in

recent British practice.

This is situsted at left side of boiler beck plate, 'I50' Fig.ss,
and is taken froem & pipe leading from left injector. |




main stop valve on manifeold and
Halfway down this pipe is &
| lling steam te blower. Blower pipe
of boiler barrel te smokebex and terminates in a

n top of blast pipe on smekebox (Fig.30), there
team pipe in smekebox. :

rforated blower ring o
oing no 'live' blower =

| _ Fig. 36 gives 't.ype of engine whistle. The bell is 5 inches diamzeter
% and whistle is positioned in front of safety valves on léft side of

toiler barrel. A cord '3g? (Fig.32) operates the whistle valve from either
side of footplate.

The sand box 1s mounted en top

usual in American practice. Steam sanding is provided to front of leading
coupled wheels and to rear

of drivéng wheels. The position of sand box
on top eof boiler is presumed to keep sand dry, although sand on top of
boiler can become damp if #pecial care is not taken with ventilation. ,
Steam sanding on U.S.A. austerity locomotives is as liable to give trouble
in pipes and at sand ejectors as with British locomotives, although ths
Same trouble is not experienced withn wet sand boxes. In thie country
where thr sand had to be manhandled in buckeis te top of beiler of U.S.A.

engines, great care had to be taken teo prevent s pillage on axleboxes and
framing. See Appendix 3. -

of boller under dome casing as is

| The main framwe of tender consists of two 18 inch X 5 inch channal
irons placed 14 inches apart, i.e¢. 7 inches on each side of the longitud-
inal centre line of tender, somewhat similar te wagon constructdéon. The
water tank of 5400 British gallons capacity is of the water bottom tvpe
with sloping coal space. Mo water gauge is provided for tank. The open

space in front of tender is boarded with five sloping boards inserted in
grecoves on side of tender front plate.

BLocC K

The intermediate buflfing or chafing blo&is provided with & strong
spring, the engine and gender' having to be pressed together to couple
up intermediate draw bar. Dray bar pins on American engimes sent to this
country were inserted mm from bettow of drag box and kept in position b
& retaining plate securely bolted to bottom of drag beox, this method besing
modified on engines built for India. No cab doors are fitted between
engine and tender. Side frames of tender bogies and tender axleboxes on
cne side are made in one steel casting and separate from ths bolster

which transmits the welght of tender tihrough a nest of four ceil springs
" to thes side frare and axleboxes.

External tender water valves are situated at each side of front
tender buffer beam, and thene valves are af the Crane wedge gate pattern
two inches inside diameter X (Fig.35). Ho connection is made to water -
valves from the footplate, and valves can not be closed while engine is

cast steel disc whsels without tyres, 2 feet 9 inches in diameter
are used for tender bogies. Axleboxes packed with cotton waste are easily
examined by spring flapdoor.
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e The tender hand brake
‘gtender, and consists of a ver
"' in brake shaft , ANd 18
L foff' or 'on' position.
- usual British pattern,

horigontal brake handle

18 operated from right or driver's side ¢
tiocal wheel operating a chajin attached te
fitted with & losBing device to retain brake in
In sone canes hand brakes were converted to the
having & vertioal brake standard with screw and

Ll

Two vertioal steam brake cylinders 2 icnhes diameter by 8} inches
stroke are positioned on mla frame stretcher behind the leading coupled
axle, and supply vower for erine brake (Fig.17). One herizontal cylinder
6 inches diameter by 8% inch atroke situated hetwecn the two tender
bogies serves for the tender brake (Fig.i8). The engine brake cylinders
are eady of mccess under boiler barrel, not being so crowded as with
general practice of fitting brake cylinder below engine footplate.

;
{

Brake shoes are applied to rear of engine coupled wheels and
-~ tender bogie wheels. The reason given for this position of engine brake
Shhes is that the action of brake, with brake shoes in front, adds to
nermal weight on engine springs the pull of the brake shoes. Brake Bhoes
or blocks are attached to & brake head or hangsr, the shoe being secured
tom the hanger by a flat wedge shaped piece of steel inserted in brake
nead and through a slot on brake shoe. The brake shoes for engine wheels

erbrace the tread and flange of wheel but only contact the tread on
tender wheels.

INTEREEDIATE STEAM BRAKE PIPE.

The steam brake pipe bestween engine and tender (Fig.40) is of
the Ov type of Barcoe flexible joint, making an all metal jeint connection
accomedating ug.tpelr te all normal movement betweeh engine and tender.
The unl?erlniﬁhn an easy rolling movement and yields freesly in every
direction. The end joints are provided with suitable flanges which are
- bolted direct to engina and tender brackeis. The lower joints and pipes,
which are suspended like & pendulum, provide & combined swivel and ang-
ular motion. The ball of each joint rides easily on the gasket, ensur-

ing a perfect fit and preventing any sccumulation of dust between
bearing parts,

Thie is a British fitting added after engines arrived in this
countiry, and is alse fitted to British austerity locomotives. the valve
is for use on locomotives provided with stearm brake cykinders and also
fitted for operating trains using either vacuum or air brakes, giving
simaltaneous and proportional &pplication of steam brake on engine.
With refercnce to FPig.4l the action of valvea is a8 follows:-

TIC DER VACUUI.
) 7 When vacuum brake is initially charged

the normal train pipe wvacuuwxn is created below piston '70' directly
. through the train pipe connection, and on the upper cide of this piston
. and in the control vacuum chamber through the suxiliary pipe connection
| to the ejector release valve, the piston being maintained at its lowest
position by the spring '17'. At the same time, steam at boiler pressure
is supplied to the chamber above the valves '1®' and '7C', and steam
brake cylinders are open to atmesphere past exhaust valve '16'. Applic-
ation of the vacuum brakes on the train admits air to the under side
of the piston '70' which moves upwards to lift the steam xmxixe operating
unit, the first mevement of which closes the exhaust walve '16'. Further
upward movement then raises the pilot valve 'Z0' to admit ateam below
the balanced piston '17', and a&llow the main steam valve'l9' to open
and pass steam direct to the brake oylindsr and top of exhaust valve'ls'.
This condition persists until the steam brake oylinder pressure acting
downwards on the oxhaust valve'lG'ls just sufficient to overceme the
upward pressure on the vacuum piaton '70°
allow valves '1%' and

TR Y T WO TR Y TR e S el 5 SRS e
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e 1 balance betweenthe va cuum and stea -

- _ m brakes is thus establ ’
:f piston '70' being propertioned te ensure that the m?;::rm‘i

" : application fxam corresponds te a full vacuum brake applicat-

B SE05 20 inch imual Vacuum. Under these conditions of vacuum control

e AbweT compresaed gir platon remains inoperative. |

A | _
Gl JEGRATION UNDER COMPRESSED AlR,

AL,
= compressed &ir brakes, the initial brake pipe pressure pagses freely to
- the upper side of pisten '7' and through the fasd port to the under side
of the piston and to the control reserveir. When the train brakes are app
lled the initial reductien of brake pipe pressure immediately allows
piston 'Y' te rise inte contaoct with the lower end of vacuum piston '70Q°
and, at the same time, to close the fedd connection tn the control
reservolr. Continued reduction of brake pips prassures to apply the train
brakes then causes a further upward movement of piston '7' which, acting
through the freely moving vacuum pisteon, bringa the steam unit into dper-
ation in exactly the same way as describsd under vacnum control, the degree
of steam brake application being similarly proportioned to the pressire
¢ reduction ERXRRIZNMNKE made in the main air brake pipe. The area of Diston
'7' is s0 proportioned that the maximum steam brake application is obs
tained with an air brake reduction of 29 pounds. When the train brake 1s
- released, rull brake pipe pressure is restored to the cavity above piston
‘%' which is again forced to its lowest positien teo enable confirol reser-
volr (o be recharged threough the feed port.

This is carried out by means eof & lever and gquad-
rant. The operating lever gives movement to the steam operating unit of '
the valve through the medium of a compressed air soring '#9', so arranged
that the degree of steam brake application is propertional to the comp-
ression of the spring. Full application of the brake is eobtained when tals
lever is placed in last netch, in which position the spring bex is solidly
closed.

When the train is being handled by i

\l_BRAKE.

PIFING #ND FITYTIKGS FOR ST
Fig.4%Z shows the  rrangement of piping and fittinga for Graduable
Steam Brake Valve. The timing chamber and choke valve 'D' between comp-~
ressed air piston on brake valve and &ir brake pipe, are fitted %o prevent
sudden changes of pressure in the valve and to provide tne rejuisite

brake lag on the engine. '

S.J. VACUUM EJECTOR.

This fitting was alseo added aiter engines arrived in thnis country,
The solid jet ejecter is designed Lo ensure minlnum attentien being
reguired at Burning Sheds .

| ' #ith reference to Fis-li’*&dﬁtem for the Bmflf?l'ﬂ.lﬂcton
, in the usual manner with an independent steam valve "47°7.
= .umpplt:d ranswable seat and & floating steam valve snsuring accurate
. - The small eisctor, when in overation, 1lifts the
thence drawing aif direct from the train pipe.

— " Tha large ejecter in the BRAKE OFF position is

4 by the driver's brake handle, by means of the 1lift finger "31°
: s & true vertical 1ift to the main steam valve *34'. This wvalwe. . .
has & rene wable combined seating and valve guide which can be readily

2 i v. Beth small and large eiactor cones are of the solid type,

,, .' thdf :;u.“g‘. and '40' respectively, and cones are readily accessible by
" the removal of the back cap. |

)
\
]



,,,. valve hass been embodied in the main function of

the _PQ“' en valve. The movenent of driver's brake handle towards the

* 1 p?aza.tion 8iVes & vertical 1ift te the air valve through the
't nger '3'.A § inch valve '3' first eopens te allow small &pplica-

f ticns 16 b made, this valve 'G' taking the place eof the auxiliary

- valve in the older type ejecters. After the vadve '’ has attained

s 1ts full 1ift, the ahoulders of the wings of the lifter come in contact

- With the main adsission valve '6'. Before this valve lifts, the ogpsaning

ol the valve '0' Lhas necessarily put it patrially in balance ae that

very littly effert 18 required teo lift the walive ‘&'.

To effect isolation of the main train pipe from the actlion of the
small ejector in the full 'EBRAKE ON' pesition, the main back valve 118°
is provided with a spindle extension actuated by the sleeve 'i3'. Bell
?rl»nk '10' . worked from the cam on the oppesites side of the 1ift finger,

2', 13 operated increasingly @s the driver's KX XR& brake handle comes
te the 'FULL ON' positien. In the 'FULL ON' positien the arm of the bell
crank 'i0' fully depresses the sleeve '13' taking with it the back valve
*18', so shutting off the small ejecter freamthne traln plLpe.

WORKING DUUELE HRADED TRALAS.
The ball '65' is previded te enable

ths brake te be werked from the lesding engine enly, when cperating double
headed. The driver’'s handle on the rear engine i@ put on the running
position, with the small ejector eptionally working er shut.

COMPRESSED ALR_BRAKE.

Ry NGO ——

U.5.A. austerity locomotives sent to this couniry were alse
piped for use ef alr brake, the 2ir compressor being aituated on smoeke-
tox frent plate at left side. ALr reservoirs are positioned under the
running platforms at Eeach side of engine, the reserveir pennecting

pipes being extended for radisting purposes. Air pump is eof the 8¢ inch
X 25 inch x 10 inch size, and is previded with Nathan mechanical

lubricater and also with air filter.

AIR PUMP_LUBRICATOR.
The Nathan air compressser lubricator is of

novel design. Refeering te Fig.44, the lubricator serves the steam and
air cylinders and is of two pint capacity. Twe pump units F are previded,
one for steam and ene for air cylinder. These units purmp without valves,
and the pistens T cembine & reciprocating and oscillating movement

whereby the intake and discharge ports are erened and clesed. The
lubricaters is operated from the air pusp, the piaten K being reciprecated
by the changing pressure from the &ir cylinder and the return spriang ¥,

this movensnt being transmitted to the pump piston T by means of the

%, driming shaft ¥, and cross head U. The lubricator makes one stroke

while the air pump makes 13 double sirokes. The crank hamdle I serves feor
o8 and increasing the eil lup?ly if required. Lubri-

cator is filled with eil throuvgh the strainer '5'. The screws, Ry and R.
serve for adjusting eil feed. "

AIR_PUYP_SUCTION PLLEER.
The L type suction filter (Fig.45) is

cated in the air intake, 18 enclosed in & shell, and is supperted frem
1‘tll.l. main cover by & central belt. The shedl is positioned on cover ribs

foniu the annular air intake into which the cover skirt sxtends, and
acts as a baffle to diffuse air flow and to precipitate dirt particles
inte the dirt chamber bottem which has drainage holes.

IVER'S E VE.

The driver's brake val ve (Fig.46) is of
the E6 type wuth bye-pass ejualising piston, and has the six positions
of Charging and Release, Runndng, Service, Lap, Holding and Bmergency.
| - CHARGING AND RELEASE POSITICON:- The purpese of this position is te

provide a direct pessage from the main reserveir to Lhe brake pipe teo
charge the train brake system and release the brakes. If the hsndle
were allowed to remain in this pesition, the bLrike syrtes weuld be
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Rain reservei - e 2
running pesition.’ - Cure. To avoid this, the handle must be

I
1 -
=

- €

ﬁ: 01;0;‘ pgsitian of the handle whan
. 8. in This position a dirsct passage
1 charge up as 4 valve pips to the brake pips, so tnat the latter
‘mot attalnm a pressure above that geed valye can supply the air, but can
" The equalising res OT which the feed valve is adjusted.

govarnor.

T
fipe preassurs te

T~

This position gives 8 gradusl reduction of brake
CausSe & service application.

LAE_POSTTION:-

This position is used while holding the brakes after a
b Pplication, until it is desired, =itker to make a further
; orake pips reduction, er to release them. All parts are closed,

HOLDING POSITION:- In this equipment, Holding position is same =
Running poesitien.

EXERCENCY POSITION:- This positien is used when the meost ami prempt

and heavy application of the brakes is requifed. A large and direct
communication ie made between the brake pipe and the atmespnere. The
direct passage makes & sudden and heavy discharge of brake pipe air,
causing the triple valves and air-steam valve to rove to emergency poesitim
and give maximum braking ferce in the shortest of time. Inthis position
&lse, rain reserveir pressure is permitted te flow te the emergency

relay valve. |

service a

TCOL EQUI PHENT,

List of toel equipment 18 given in Appendiz O. Heavy Loels are
kept in large boex on top of tender behind coal space, and & woeded box
en foetplate serves for & fireman's seat and holds the smaller toels.
Fire irons and levers for ash pan hopper and rocker grale are kept on
top side of tender tank. A bex is provided at back eof eab roef to hold
red and green flags, this being shown in ¥Fig.4.
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The rain purpose of this paper is te have & permanent recerd eof
what will be probably the last type of steam locomoetive te come inte
this country frem abroad, and to promote discussien en the respective
merits eof British and American practice. The principal peints dealt with

are as fellowai.-

Lifting Arrangement: Dar Frames: Axlebex Shoe and Wedge Design:
Spring Suspension: Expansion or Flsxing Flates: Horizental Cylinders:
Positien of Die Bleck in Expansicn Link: Design of Crosahead: Lubricatien
- . of Meotion Bearings: Screw Caps eor Cane Corks for Oi]l Bexea: Drive for
Yechanical Lubricators: Valvelegs Mechanical Lubricatera: Welded Steel
Pireboxes: Flexlible and Fellow Firebex Stays: Brick Arch Tubes: Positien
of Wash Out Plugs under Boiler Barrel:Recker Grate: Unit Finger Fir? Bars?
Hoprer Ash pan:Self Cleaning Smekeboex:Diarhragm Plates: Blewer Ring:
Tube Cleaning: Cross Spreader Over Blast Pipe: Parallel Chimney: )
1ator Handle: Steam Turret for Auxiliaries: Reflex Water Gauge:
water Level Test Cocks: Rloff Off Valves: Monitor Injecteras: Tell Tale
in Cab: Pull Out Injector Staer Valves: S nding Apparatus? Tender Frame!

: Gear!: External
ies: Tyreless Disc Vheels: Intemediate Df’im _ _‘
Tondor ¥ater Valves: Pesition of ingine Brake Sheea: Fesitien of Steam Brak

Cylinders: Automatic,Steam,Alr and Vacuux Brake Valve. Toel Equijpment:

La)
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SERVICING AND MAINTENANCE OF UeSeA. TYPE
LENGINES

The use of U,S,A. built type of Locomotives in this coun
_ ntry hes
intreoduced many new features with which we have not been i‘amil:lg eid

these have wade it necesesry %o wodify to some degree the Standerd

practices, common to British R ,
locomotives, lailweys, when epplying them to these

the following ie therefore intendesd to giveé the reeder some iden

OX the operations necessary when r
to those engines. 4w seryicing nnd carrying cut meintensnce

WAL USAL,
Arriving on the shed from traffic, the first operstions necessary,

1.8, ooaling and watering, do not present eny unusual femture, except
that owing to the tender not being fitted with doors it is necessery

t0 place the § wooden plsnke in position seross the tender front when
obtaining maximum coal oapecity.

For normal disposal i,e, when the engine is not required for
washing out, it is not necessary to clean out the smokebox, the
performance of these engines making this necessery only et each
Washout, i,e, 12~16 days.

ahe quantity of ash removed from the suokebox at this time is
variable, consistent with the c¢lags of work the engine has been
periforming 1.0, from 1 to 4 barrow loadas,.

O0R
<he ankebuxphia held in position by 12 '"lugs' secured by Avnute.

If olinker ic present in the firebox it i¢ firet hecessary 10
break this up with a 'dari' before actueting the rocker grate, The
ate i in two sectiong, operatéd independently by triggers located
diately in front of the firehole door, in the eeb floor, A
detechable lever with which to operate these is supplied to each
engines 10 clean the fire it iz then only necessary 1o work the
grates to and fro' in turn retaining the cest of the fire Dy irans-
ferring it from one side to the other as e¢ach side is dealt with,

Pull movement of the grate causes the ash and clinker to drop
into the hopper eshpan snd the fire ig thus completely disposed of
with the exaeption of & portion ebout $" wide across the front of
the box; this has 1o Le raked forward,

The slope ¢f the ashpan at the sides is such that ashes lodge
and accumulate and unless removed regulerly there is a poselbility
of the firegrate becoming burned = to facilitate this cleaning a
special rake is provided on each engine,

To operate the hopper ashpen, a crenked lever, 2180 provided
on each engine, is fitted on to the hopper door ghaft, situated under
the footplete on the fireman's side, and it ie necessary to ensure
that the safety catches are in position after disposal 1s complete,

The design of hopper ashpan does not allow for tae slszing of
the ashes until they have dropped into the pit end this point hes to

pe watched at night.

Full disposel for washing out tekes approx, 50 mins, for
oﬂ.w"du‘h‘iOﬂ i.e, no smokebox to be cleasned = 135 mins,

The enzine is now ready and stabling.

 after engine has been examined in steam for 'X' Repeirs the
plowing down of the stesm is commenced prior to 'eooling{( down

for washing out.

pttOgl
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It is essential thet a good level of water is present at the
eommencement or thie operation, The steam is first blown out of the

-:nﬁ:fgaby opening an injector stemm valve - this tekes betwaeen 5 to

Artificiel cooling isc then commenced and is cerrisd ocut as i’ollou_':'

A tube connection, bent at right engles, is screwed into the
plug hole 'A' (see sketoh) on the side of the bsiler barrel over the

faHe Injector cleck box, care being teken thet the level of the water
ie below this point when removing the plug.

To this connection is then coupled the stardard weshout hose

pipe, which 1a its turn is connected to the hydrant through the standard
variable valve, '

Another length of hose pipe ie connected by mesns of s sorewed
adaptor tp the plug hole 'B' on the opposite side and other end of the

. bodler barrel (see sketch) the pipe being of sufficient length to lead
the water eway conveniently.

p The boller is then ready for cooling mnd the following rates
O water flow are used through Classees 5 - 8 range of holes in the
veriavle valve :~

Nos A1 position = 3 hours,
" 2 i - P i
" 5 n - 1 "

fotal 6 hours,

This is for cooling when the engine ie to be washed out, if it
i8 intended to examine ssme with the boiler full then the following
rates of flow are uged i

Kos 1 popition -~ 3 hours,
n 2 1 - l "
- Total “T_Qoura.

HASHOUT OUT.

when the boiler has been emptied by memns of the scum cocks,
the 24 washout plugs indiocated on the atimched gketches sre then secured
using the specisl box spanners which heve been made to facilitete this
work, 7The 2 plugse that have been provided in the smokebox are very
inscceseible and it is necessary to use a box spanner 4'0" long to
remove these,

Considerable difficulty is experienced owing to the confined
and dirty space in which the uen have to work, it belng necessery for
them to g0 on their hands and knees under the deflector plates in the
guokebox as these are not removable,

| The plug marked 'C' on ths gketeh is also difficult to remove
| owing to the cloge proximity of other fititings,

Weshing out is commenced in the crown of the firebox and then
follows through to the smokebox and back slong the base of the boiler
parrel to the firebox,

PR o e e I —— -

It is necessary to use a straight nozzle 3'6" long, when
working from the plugs in the smokebox, the nozzles used at the other
pointe in the boiler being generelly es follows :-

- Tfope of Barrel = Flexible end etreight side

orific Ce

R Tl SR AL o . N e

i Tespleieillete. "o i wa

Bottom of Barrel
; | Firebox Crown

4 | Front of Firebox
! finter tubes

Straight side orifice.
Straight nozzle

Straight sand gide orifice,
Stralght noxsle,

The three weter tubes running through the firebox receive

Pttuﬁl
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attention and it ie csoentinl that thege should be thoroughly

Bened and.the dirt not slloy . _
S S S0 40, allowed to sccumulnte in the bottom bend ms

iwo sorapers, one in the sgha)

R . pe of e dise, the other 'helf moon'

59 ““? vo a':rry out this operation, efter whioh they ere ewilled
Apart from the difficulty experienced st the emokebox end, the

washing out does not present any | hipe and followi n |

standerd prosedure, P ny herdshipe end fellowing the normai

Upon completion of the washing out the Boilersmith carries out
his exemination of the weter spsces end subject to everyihing being in
order the washout plugs cen be replaced, '

There $18 little dirt scocumulation on the Brichsrch snd furring
g of the tube ends only occurs to o minor degree on the botiom half of
the smell tudbes, consequently the operatlion of cleening down the firebox
ete, is conselderably easecd.

. The sweeping oi the tubes ig not found to be necessary 8s
these meintain e clean condition withoul attention,

, During the time that the engine isg veing washed cut and before
the boiler is refilled ant bLoiller repeirs found Or shown on the 'X¢
Repeir Card end eny Stendaxd mxaminstions thet are due are given
attention by the R.E. Staflil,

Upon completion of these repairs, @iC., the boiler iz refilled
through the Plug 'A' care being token to see that this i= not teken
over helf a glase. The engine ic¢ then ready o Dbe fired,

It is essential during stesmraising +o watech thet the level
of the water does not rise avove §* of & gless,

BLOwW ING U %‘ﬂ‘ﬁ:
hie operation is carried oul eaca day prior to the engine
leeving the Shed for work and is essentiasl owing to tvhe abeence of any

automatic blowdiown arrangement on these sunglnese.

| The operstion 1s carried out by the 4,E, Stefll and record kept

' of this work, ihe scum cocke which sre situsted on eliher gide of the
{firebox are nctuated Lrow the cab by tevers held normally in thelr shut
position by locating slote cut in the leveras A bolt pleaced through
these immedietely outside the ¢sb prevent these from beinz operated in

@rroTe

fne blowing down 18 carried out with a fullglasa Of wateri the
xg remaining open on éiiner slde in turn, whilst the water leve
;:;Ll a 4 of o glese (AappProx. 1 min.) i.es t0 half a glass,

‘It i@ essential that thils speration be carried oul where the
floor is of a s0lid nature as the force of

p—— £ the surrounding
t:::f :ﬁwowhen the CcOCks are open will readily bresk up 2 looge suriace,

| e gaage Of atesnraising it 1s necessa to see thet
I r filled i.e. more that § glass and this

the boiler does not beccme 0OVe
the bod o <h necking of the watler gauge cocks should commnnd the

, 2 |
n,-".f :%:‘Enz?:n of the footplantie staff, It is only unecessary 1o go
underaeath ine enging for the purpose of o0iling breke gear etc., and
B tion - there being no oil oups 0 £111,

and big ends are woreted triuming :tad', the
propostions snd Iitted with screwed cap nuts,

pitQO/

L 4 3
B
B - _ — I :f it

p——T

The nside rod
reservoirs arec oI generous

—
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- These do et time . .
BRI T Sty o roulty owing €0 Shely eR

These are the only worsted t ' '

G _ _ d trimming fed fittings on the engines

i\;‘:;:csggiigl’w the little ends, valve spindle guildes, e%c., being b.‘rg' ’

T cups With pad and restrictor feeds, The lubrication to the
b i e by mechenical feed =g likewise the axleboxee and front end,

The c¢ylinder end axlebox lubricato q the R,E 4
footplate staffs respectively, FREQTS are fille* by the H.%. 2R

_ Fi_lling, of the sand boxee which are situated on .the top of the
boiler barrel present some diffgculty in ag much thet the send hes tO Dbe
carried up to this point, '

Further it is necessary to push the esnd in the centre of the

box, to the gides, os in practice the sond in the centre does not
gravitete swey and one is lisble to be mieled end think thet the sand

box is full,

The absence of & water gsuge on the tender makeg it necessary

for the footplate steff to climb on to the tender toO escertain the
water level, but s diegram hes been issued to ell running chede showing

the calibretion of the tender -nd this coupled with the feot that the
cegsary Ifor

tenk holds 5,400 gellons of water should meke it unne
enginemen to specially water level in tank except at preparation of

the engine,

. I+ should Le specie
fireboxes, when engine 1s etending
gpread all over the gratce

1ly noted that 1in DbC ilera with steel
in eshed fired, the fire must be
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Clese Top and Bottom dauge Cooks.

Open bettom gauge cock first and then open tep gauge cock
nd note whether water level in the glass regicters with
the test cocks,

._i; ¢ & LAS N8 19F PWANE Ol water I ..l_g_.__‘.. :

Te vlow out water glﬁw open drain valve.( This sheuld
entirely clear the gauge)

T0 blew out bottom water gauge tock.

{a] Close top gauge cock.
(b) Open diain valve.

(This should remeve any ebstructien at lower eand of water glass)

If top &and vottom gauge cecks are closed,tne beotltom gauge
cock aneuld be opéned first to insure against bursting glass.

Top gauge cock rust always be fully epen
when lecometive &8 under steam,

Level of water in glaes rust be compared at
regular intervals by use of the Test Cocks.
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i 10, 6. Lk,
807 ¢ ) =
]iggg: ':‘: I]l-%,zgg ¥aiting Stratford Shops.Fractured tubeplste
O0h - 12,20 _
e Be
. y
550 Toon
1727 " 15,296 3,
%705 o 15,315 Wedting Stratford Shopi.Fractured Tubeplate.
886 100s ’ "
1882 ous 16 738
Ei%{}.g ol %g > g% ErStratfont Shops, Tubes,
%ggg ! | ‘* 17,015
20754 17759
r g :
171 5" 18,175 In Stratford chops. Boilerwork.
18,565 18,273
.. 1830 18,27
20975/ b, 18,528
g%&% 2 %gggg retting—Stratford-Shopssheversing -Gear;-
=0
"’;},*rt't ally 1850 =t p:: 18 911',
frc Aep 2099 . 19, ;036 In Stratford Shops.Fractured Tubeplate,
T IR 227 '~ - 19,101 o 300
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211), SW S 19,652 | -
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2092\~ . 20,228 |
2108 — A5 Do 20,378 In Stratford Shops.Fractured Tubeplate,
1887/ /}J Byt 20’1l-02
22&7’ ot Dreme 20,715
{ 1o . 20477 ::ievﬂ 28.255
— _ 2086’; f; Yt 21 2&921' ‘
| /1723 At e 21 675 In Siratford Shops, Bulged tube,
| 21.918 :
21,963
22,0149 5
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223677 |
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225902 A *
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23,971
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‘ DET - -
DETAIL No.per ENGINE DESCRI FTION .
Par, pinch ' - ;
Bar,slice \ 1"X 36
Brocm.
Bucket - Corn
Bucket, 3 i;g?
Chisel,colq o
Chisel,cape t $700sagen.
Ceal Piqk 1 |
CrowBar 1 ) Yeet long.
Filler Lamp 1 i .
Flags,red o
¥lags ,grean £
¥rogs,wrecking 5
Hammeary ,rachine 1 Ball
Hose Sprinkler 1 "1 ,D.x 6feet long.
Lantern,clear X
Lantern,red b
Cil Can 1 1 Gallen
0il Can ) 9 rint
0il Can b Leng opoutl.
rYacking Hook )
Facking Iren !
Fadlocks ' 3
Poker 1
| Serew Driver 1 Heavy Duty 6°
‘j‘ Shovel Scoop 5 |
4 Terch £
, %aste,cotton L pound
Wrench,crank pin aeck.i
A ¥rist Pin L
" Rod,Knuckle Pin 1
# Tonkey 1 12 inch
" “ 1 2L inch
" Pipﬂ j | L0 inch
o i 1 ' 18 inch
— ' ,1, gﬂ.xﬁﬁ” Bol't
| o J *"x2" Belt
- 1 Raxnk "x1" Relt
| " 1 14“x%14" Belt
e 1 . |
3@ 1

shpan Hopparnawr I |
Raogr Grate Lever . 1




