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This book s fsuod with tho object of st
Enginemen 0 manago their engines eficintly an
mnnmxully, and to explain how certain bres

n b oxpedicoualy deal ith. Whilst not proriding
for all ‘classes of broi ouldsorve
general guide, and Engmemcn “will be expscbed to deal
Ly any other case of failure, giving full attention to
ces and_conditions prevailing st each
pastienlar ooeurrence i oxdr to obviate serous deay
to the traff

ovey ostance st shwags o recoguised that,
h;an a train or eng from any cause, LhI

s and most impartant e he proper
# th train or engine, s laid down in the et

1. Question: What are the duties of Enginemen when
uking charge of an engine st & depdt!

Running Sheet a

idance. Rej
carefully examined to seo that any Topairs
booked against their engino Hrdt e el
to. After gotting on the footplate they must—
(o)t s sty lemes 5t ki thomm

lor
(b) obaere e toe pressuro and condition

of the

(c) examine the hrebox s that there are
no leakages or by

(d) see that the tubes lnd lmck arch are

in
(e) s that the bufheplate is fved;
(f) soe that the firebars are in good order
and properly spacod, and that the
dump-plate, ash-arrester, and slides are
in proper working order and position:
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examine the smoke-box and see that it and

e the frameplate on the door are free

from ashes; . s
k) see that the spark-arresters are

W order and thoroughly cleaned, and that
the smoke-box door closes tightly;

(i) see that there is sufficient fuel, water, aud
stores, that the sand-hoxes are full of
dry sand, and that the sand gear is 1n

roper working order; !

{(j) see that the equipment of tools, lamps,
&v., is as shown in the “ A ™ Tist;

(k) start the air pump slowly, and afterwards
test the hand and air brakes;

i t both injectors; 1

{(:n::-)t?;ake a t]:lnornugh examination of the
engine and tender;

(n) lubricate all working parts, and oarry
out all other duties necessary to insure
that the engine is in a roadworthy con-
dition. :

Tf any defeet is discovered, the Officer in

Charge must be notified at once, so that repairs
may be executed (or other petion taken) in time
to avoid having the engine late-out.

2. Question: What ave the duties of Enginemen who

cdhange over or relieve on the road! _
Answer: (a) For the protection of the engine and
train, when changing over, either the iilrn'er or
the fireman mnst remain on their engine until
relieved by one of the other crew. .
{b) Each engine must, as far as practic-
able, be left in good running order, coal trimmed,
and fuel docket filled in ready to be handed to
the relieving driver. The smoke-box and fire
must be as elean as eirenmstances permit.
(c) The driver and fireman of each engine
mnst give their relieving erew all partienlars re.
garding the condition of the engine and train

g .
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that they are taking over, and also any orders or
instruetions which they may have received
aﬁ'anr.inﬁ the line over which they are to run.

(d) During the dry season, the relieving
driver must personally examine the spark and
ash-arresters, and see that they and the ash-pan
slides are in proper position before leaving the
station at which the change-over is effacted.
This is very important.

() When relieving in the inner suburban
area, these instruetions are to be carried out, as
far as practicable, without caunsing detention to
trafic. Tt is, however, imperative that the
earliest opportunity should taken by the
driver to examine the fire-prevention appliances
and the engine generally. Every endeavour
must be made to keep the authorized Roster
Rnnning.

3. Question: What are the prineipal duties of

Enginemen on the road?

Answer: The first and most important eonsidera-
tion of the Enginemen is safety. The train is
to be run to time, subject to the striet observance
of all Signals, Speed Restrictions, Rules and
Hsm]lationn, and any special instructions con-
ncrnmg the engine, train, or line. The driver
must keep a good look-out at all times, and
the fireman also, when not otherwise neces-
sarily engaged.

Tt is also the duty of Enginemen to use the
steam and fuel with economy, and the best re-
sults ean only be obtained by the eo-operation
of the driver and firemen, who should s.g&pt the
most economical methods of working the engine
and firing possible for the class of train and line
on which they are running,

4. Question: In what condition should the fire and

water be when starting with a traini
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Answer: The fire should be well humt."!.hrough
before the departure of the train, and this should
be accomplished by ]J-uttin&l the coal on in ample
time. The fire should be thickest under the door
and in the back corners, as these are the places
where holes are likely to be made by the intense
action of the blast when the engine is starfing.

Special notice must be taken of the level of
the water in the boiler, and, whenever practic-
able, a margin shonld be allowed for supplying
a small guantity of water to the boiler w ilat
standing on the train, to prevent the engine
blowing off, and to avoid the necessity for
dropping the damper.

5. Question: What are the best methods of obtaining

the highest percentage of heat out of the coal
and preventing smoke!

Answer: By firing lightly and as often as required
for the work the engine is doing, and by using
the damper and firehole door to admit the g)mgg;
quantity of air. Too much air cools the fire-b
and reduces the rate of steaming, besides helping
to canse leaky tubes. Too little air prevents
complete combustion, and, instead of all the
available carbon in the eoal forming earbemie
acid gas, some of it passes out of the chimney
as carbon monoxide, and in the latter case less
than half the available heat is obtained from
the coal. In other words, eoal is being wasted.
Smoke ean be prevented by the proper regula-
tion of the firedoor opening after firing. When
the coal, which should not be larger than 4-in.
pieces, is put on the fire, gases are given off,
and, unless sufficient air is admitted above the
fire, they will pass throngh the tubes and
chimney to the atmosphere unburnt, and appear
as black smoke. By observation, the Engine-
men can easily ascertain whether the proper
quantity of air is being admitted,

T T e e & g
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Another means of economizing in fuel is the
co-operation of the driver and fireman in the
mrlfiug of the engine. For instance, the driver,
whenever practieable, should keep the fireman
informed as to how he is likely to work his
engine at points in advanee, so that the fire can
‘e arranged secordingly.

It is also advantageous (more especially on
lines with varying grades) to have a fire put
on before altering the valve travel; due con-
gideration, however, being given to the locality,
that is, the proximity of & stopping station or
the shutting off of steam to allow the engine
to drift. When drifting, the fire should be clear
and burning brightly, with the jet slightly on.

A fire pnt on just before the alteration of the
valve travel will prove its full value when put
into practice, but intelligent forethought must
also be exercised to avoid waste of fuel by firing
unneeessarily.

6. Question: What are the duties of Enginemen when

stabling an engine at the end of a trip?

Answer: Consideration must be given to the

amount of shunting or other work to be done, so
that only sufficient eoal will be nsed. When the
engine goes gver the pit, the fire should be well

“burned down, and the boiler well filled with

water. The fire should be raked with a prieker,
to insurs that no unburned coal is left in the
firebox.

The fire-grate, ash-pan, and smoke-box must
be properly cleaned, and the engine supplied
with the required quantity of fuel and water.
On arrival in the shed, the engine and tender
must be thoroughly examined, all tail trimmings
drawn, and any work necessary must be entered
in the Repair Report Book.

Should the Enginemen who have run the
engine be relieved on the pit, they must book
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any repairs required which have come under
tltzliir n%tliee; :i, if the engine be left by them
without examination, this must be recorded in
the Repair Report Book. The relieving driver
or hostler must after thoroughly examinin the
engitle, also book in the Repair Report ook
any defects which may be discovered when stabl-
ing the engine. AR

Tt must be distinctly understood that it is the
duty of the employees responsible for stabling
the engines to take all precantions to insure that
engines are thoroughly roadworthy, or so that
they will be ready to leave the shed when re-
quired without delay.

T. Question: What are the principal eauses of an
engine steaming badly? >
Answer: Unskilful driving or firing; blast pipe
ont of alignment or partly echoked; blast-pipe
joint defeetive; spark-arresters dirty or defec-
tive; steam pipes leaking; Westinghouse exhaust
pipe or jet pipe defective; smoke-box drawing
air; leaky or dirty tubes; defective brick arch
or bafleplate; firebars not properly spaced; ae-
cumulation of seale on water side of boiler
tubes; valves or pistons blowing; unequal travel
of valves; and steam pipe to by-pass valve de-

fective.

8. Question: If an engine breaks down from any
puuse, between stations, what should a driver
dot

Answer: After stopping and ascertaining the
eause, he must see that his train or engine is
properly protected, and then proceed to get the
engine in working order, so as to clear the sec-
tion with the least possible delay. Tf the break-
down is likely to canse a serions delay, and time

" could be saved by obtaining assistance, adviee
must be sent to the station or signal box where

-}

assistance is most likely to be obtained. In wir-
ing to his Depdt Foreman or to the neavest
Trepot Foreman for assistance, the driver should
bear in mind that the officer with whom he is
communicati knows nothing of his trouble,
and he should, therefore, be explicit and give
full details, A clearly worded telegram is of
the greatest value to the Rolling Stock Officer
who has to provide the nssistance required, and
who would, if he knew just what was required,
be able to deal with the emergency in the best
and most expeditions manner. This also applies
to the derailment of an engine or vehicle.

9. Question: When an engine or tender has been re-
railed after derailment, what should a driver be
specially eareful about?

Answer: He must, in all cases, gauge the wheels
to see that they are in good running order, ir-
respective of whether the derailment has been an
eazy one or otherwize. He must also see that
the springs, pins, and hangers are all in order,
and that no pieces of iren packing, &e., have
been left about the axle boxes.

10. Question: What is a safety plug, and what are
its functions?

Answer: A brass plug serewed into the erown plate
of the fire-box, having a hole drilled right
through it, which is filled with lead. Should
the erown plate be uncovered by reason of low
water and the plug be expossd to the fire, the
lead will melt, and the steam will pass into the
fire-box, warning the driver of the defect and
damping the fire.

11. Question: What should be done if the tubes are
leaking where expanded into the tube plate?

Answer: A good bright fire should be maintained,
and cold air kept from the tubes; the steam
should also be kept, as far as possible, at the
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maximum authorized pressure. If bran can be
obtained, shut the feed-water cock on the tender,
Jisconnect the hose bag, and place the bran
in it. After coupling up the hose bag aga'n
and Te-opening the feed-water cock on the
tender, the injector should be opened smartly,
and the bran will then be carried into the boiler.
In any such ecase, bran must not be placed in
the tender tank, ag it will only result in the
strainer becoming choked up.

The blower must be used as little as possible.

12. Question: Tf a tube bursts, what should be donet

Answer: Put on both injectors at once to overcome
the loss of water and reduce the boiler pressure.
1f possible, get under the protection of the fixed
signals before stopping. If possible, the tube
should then be plugged. If no iron glugs are
available, a wooden plug may be made from any
timber which may be handy, such as a sapling.
This should be left long enough to reach across
to the tube plate, and should have a place sawn
or otherwise ent round, where it will be required
to break off. The fire-box end must be plugged
first, and, if the fracture is not very bad, it
may not be neeessary to plug the smoke-box
enid.

The water will generally damp the fire suffi-
ciently, but, if the fracture is near the smoke-
box, the bulk of the water will go that way,
and the driver mmst, therefore, be prepared to
protect the boiler by dropping the fire, if neces-
sary. ;

13. Question: What should be 'dome if a regulator

* . gland stud breaks? © :

Answer > T the break takes place outside the nut
that locks the stud to the stuffing-box, slacken
back the uut so that the broken stud can be
gerewed into it, but if there is not sufficient of

m lnll-‘.—'——"—-—h-—-.-—'-r-

14,

15,

16.

17.
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the stud romaining to secure the gland in this
manner, take off the regulator handle and fill
the space between the gland and the handle with
washers or other suitable packing taking care to
gee that the regulator handle is not jambed but
works freely. A tight-fitting nut may be re-
sorted 1o in effecting a repair to a broken stud
or holt.

Question: What should you do if the regulator
valve become choked or will not shut tightly?
Answer: Apply the brakes and epen the regulator
wide, then close it quiekly; this will often re-
move seale or foreign matter which has lodged

on the valve.

Question: If the regulator becomes uncoupled so
that steam eannot be shut off, is it necessary to
stop and leave the train?

Answer: No; the engine can be worked with the
reversing gear by putting it in mid gear, or
partly into back gear when about to stop, but

vr such conditions the boiler pressure must
be reduced, and the driver should wire for im-
mediate aseistance,

Question: How many types of injectors are theref

Answer: There are two types of injectors—lifting
and non-lifting. A lifting injector is one which
is placed on the boiler above the water line in
the tank, and raises its supply by suction. A
non-lifting injector is one tEmt containg no 1ift-
ing tube, and is placed on the engine below the
level of the tank bottom.

Question. What are the prinecipal causes of in-
jeetor failure, and how can they be remedied?
Answer:  (a) Injector becoming hot through
neglest to elosp the steam valve tightly. Care
should always be taken to close the eteam valve
properly, otherwise the injector may fail
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through overheating, and, moreover, the steam
gradually injures the cones and increases the
risk of failure. When an injector is overheated,
pour cold water on it to get it fo start again.

(b) Check Valve blowing back. To remedy
this, pour cold water over the injector to cool
it, and tap the injector gently with a piece of
wood; there must mot, however, be any dis-
figurement of, or injury to, the injector.

{c) Admission of air at any of the con-
nexions. Drawing air prevents a partial vacuum
being formed when the steam valve is opened;
the water will, therefore, not lift into the in-
jector. Any unions which may be slack must be
tightened. If the defect be the supply pipe leak-
ing, it must be tightly lapped with a piece of
canvas or other suitable material.

{d) Strainers becoming choked with foreign
matter. To remedy this, close the overflow valve
and blow steam through the 3trainer into the
tank; if this does not effect a clearance, take
down the strainer and thoroughly clean it, also
uncouple the hose bag and flush it out.

18, Question: If the check valve of an injestor fails to
seat itself, what should be done?

Answer: The stop-plug should be closed; the cap
of the injector should then be taken off, and the
valve taken out, eleaned, greased, and replaced.
The cap should then be replaced and the stop-
plug re-opened.

19. Question: If the thread of a steam valve spindle of
an injector becomes stripped, what should be
done?

Answer: If this oceurred, the valve would remain
open. A .]l)iece of rope (tarred rope, if avail-
able) should be placed around the body of the
injector and through the wheel of the steam valve

13

gpindle. By twitching the rope, the valve may
be forced back om to its seat and secured. In
a ¢ase of emergency, sueh as the other injector

* working badly, it is possible to work the injector
having the defective spindle by carefully slack-
ing and adjusting the twitch, thus allowing the
proper amount of steam to take up the feed
nater.

20. Question: What would be the effeet if the feed
water were too-hizh in temperature to condense
the steam in the injector?

Answer: Tt would prevent the injector working,
ag it would be impossible without proper conden-
sation to overcome the boiler pressure and force
the water into the beiler.

91. Question: If Dboth injectors become so defective
that neither of them could be worked, what
should be done?

Answer: Precantions should at ones be taken to
protect the erown of the fire-box by dropping the
damper; and, if there be only a hmited amount
of water in the boiler, the fire should be damped
by covering it with earth or slack coal, prefer-
ably the Intter. When the boiler is thus pro-
teeted, the eause should be loeated and remedied,
if possible, as indicated in the preceding answers,
With the Gresham injectors, this emergeney
should be a rare osemrrenee.

2. Question: What ave the canses of a front eylinder
cover being knocked out?

Answer: (&) Failure to open release cocks before
starting, thns allowing water to acenmulate in
the cylinders and steam chests,

(b) The nut on the end of the piston rod
being slack.
(% The cotter on the erosshead being slack.

{d) The little or big end knocking.
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{e) A broken axle-box.

f) Slack axledbox wedges.

) Big or little end out of line, ;
(h) Roll in axle-boxes through wear, &o.

93, Question: If the front cylinder cover were knocked
out or blown out, would it be necessary to dis-
connect any part of the engine?

Answer: This will depend on the extent of the
damage. If the damage done to the eylinder
cover be slight, and the opening a small one, it
will, in many eases, be possible to run the engine
under its own steam without disconnecting any-
thing, and with only a slight eseape of steam the
engine will prove to be more powerful than if
one cylinder only is working. A test should be
made to see if lin engine would haul the train
out of the section. If the damage to the cylinder
is serions, and the disabled engine is unable to
haul the train owing to the loss of steam through
the broken eover, and if no further damage is
dikely to occur, the piston may be allowed to
run, but the valve must be centred and secured
in that position. The engine could then be
worked with one cylinder. See Questions Nos.
45 and 486.

24, Question: What are the objects of by-pass valves!?

Answer: (a) The by-pass valves on the steam
eylinders of engines fitted with the Schmidt
superheater are provided in conjunction with a
steam circulating system for protecting the
superheater elements from overheating. The
object of these valves is to allow the cirenlati
steam to eseape when the engine is standing, an
to enable the engine to roll freely. .Whenn&e TE-
gulator is shut, steam from the blower andseir-
enlating valve passes to the underside of the
pistons on the by-pass valves and opens com-
munication between the ends of the eylinders.
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When the regulator is open, steam passes from
the steam ctollector to the top of the pistons of
the by-pass valves, and, driving them down,
eloses communication between the ends of the
evlinders.

{b) The by-pass valves on the steain cylinders
of superheater engines fitted with other than the
Sehmiidi are of the V.R. type, and are provided
for the same object, tui tﬁe}_' are operated by
steam from the steam chest. When the regulator
is open, stemm passes from the steamn chest to
the underside of the by-pass valves, eausing them
to seat, and closes communieation between the
ends of the eylinders. When the regulator is
shut, the pressure on the underside of these
valves is released, and the compression in
sylinder unseats them and opens communication
between the ends of the eylinders.

25, Question: If a by-pass valve sticks or breaks, what

ghould be donel

Answer: Indications of this trouble resemble those

of a broken piston valve, and care should be
taken to properly loeate the defeet. If the de-
feet be on an engine fitted with a Schmidt super-
heater, the by-pass pipes should be disconnected
at the valve body, and blank washers inserted
in the joints, and the pipes connected up again.
Tn the case of an engine fitted with V.E. by-
pass valves, the by-pass pipe should be discon-
nected at the end next to the defective valve,
insert a blank joint, and connect the pipe up
again.

28. Question: What means are there te prevent

damage to the superhoater elemeants of an engine
-when it is drifting?

dnswer: (a) A steam eireulating system, whisk

operates in eonjunction with the blower and
allows a small amount of steam to circulate
through the elements,
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E-) A broken axle-box.

ox wedgos.
$8 Bieor Rl md out of line.
(k) Roll in axle-boxes through wear, &.

3. Question: If the front cylinder cover were knocked
out or blown out, would it be necessary to dis-
conneet any part of tho engine

Answor: This will depend on the extent of the
‘damage. If the damago done to the cylinder
cover be light, and, tho opening o small one, it

3 th only a slight escape of steam the
enghvo Wil prove fo be more pawertul than if
one cpindar nly o working. A tsh shonld bo
‘made to see if the engine would haul the train
ot of the section. Tf the damage to the cylinder

Taul the train owing to the loss of steam through
the broken cover, and if no further damage is
i od to

in that position. The engine could then bo
yorked with ons ylindr. - Sen Qustions Now
5 an

24. Question: Wlm aro the abjects of by-pass valves!

sperheater clements from overheating.  The
object of these valvas is to allow tho clmlmng
sieam 1o soape when ko engin issandi

1o enable tho engine to roll freely.
Solatee 1o o siam frem he Merhe sa el
culating valve passes to the underside of the
pistons on the by-pass valves and opens com-

‘munication between the ends of the eylinders.

25.

2.
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is egulator is open, steam
e mauts soheciomo.th t2p of the pistne S
the by-pass valves, and, driving them down,
closes’ communication between the ends of the
elinders.

) The by-pacs valves on he ssam ylinders
of superheater engines fitted with other than the
Sctimd are of the VR, type, and are provided
for the samo objeet, but they are operated by
steam from the steam chest. When the regulator

valves is released, and the compression in the
eylinder unseats them and opens communication
etween the ends of the cylinders.

s by pass valve tcksor besks, whiat

Ques It a
o bo 4
Anwwer: Tndications of this trouble resemble those
of @ broken piston valve, and care should be
taken o properly kenta the defect. Tf the de-
ect be on an engine fitted with a Schmidt super-
el S bpise plped sould be disconnected
ody, and blank washers inserted
in the ]nmh, and the pipes connected up again.
T the caso of an engins fited with VR: 5

Tnsert a blank joint, and connect the pipe up

Question: What means are revent
damag to the superhester msu o engine
dnxw

dnsoor: (.) A steam_cireulating_systam, which

it T Songunetion with ‘e blawer ead

ows: a small amount of steam to sireulate
through the elements.
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() & broken axletox.
4 Slaok o x wedges.
Big or little nnd out of line.
(i) ‘% in axle-boxes through wear, &e.

23, Question: I the front cylinder cover were knocked
“out or blown out, would it bo necessary to dis-
iy oot i s wgid
Answer: This will depend on the extent of the
damage. If the damago dono to the cylinder
cavor bo dight, mnd,tho apening a mall one, ¥
will, in many cases, be pwxh]o to run the engine
nder e oW, siow without disconnesting uny-
thing and with only o ot
engine will prove to be more powerful ﬂnn it
one_cylinder nnly is working. A test d be

is serious, and the d\xnblsd engine is unabl
haul the train owing to the loss of sterm mwgh
the broken:cores, and if mo.further damags i

engine could then
worked with one cylinder. Seo Questions Now
45 and 46
%, QuuMn' What are he abjects of by e ..mn
(a) The by-pass valves
ted

E

on_tho
eylmrlnn of gt el with she Semd
superheater are provided in conjunction with a
steamcirculating system for protecting tho
superheater elements from _overheating. The
::e]:at of these vn}:e- is to allow the circulati:
im to escape when (he ine is nnndx
o' snable tho engime to ol el When tho re

s on_ the by-pass valves and oper
Eruaieation betwees the ends of the yliaders.

w

‘e regulator is open, steam
o eohoior o e top of th isiona i
the by-pass valves, and, driving them d
tloses. commuication between. the ends of the
elinders.
(b) The by-pass valves on the steam cylinders
of superheater engines fitted with other than the

for the sume object, but they are operated by
steam from the steam chest. When the regulator
is open, steam passes from the stcam chest to
the underside of the by-pass valves, causing them
to seat, and closes commumcnhnn between
ends of the cylinders. When the regulator is
T, the precmrs an the Gderide, st  dhew
valves is releaced, and the eompression in the
eylinder umm them and opens communi
Huiwoen the ends of the cylinders.

25. Question: n a by-pass valve sticks or breaks, what
shor lone!
nwer: Indications of ths troubl resemble those
of o bmh.. puwn valve, and car should be

the valvo body, and blank washers inserted
i the joints, and the pipes connected up again.
T e sam of #a. e fited with VB by.

be disco

2. Quuﬁou What means are there to prevent
deige o the superheater elements s

when it

Answer: (a) steams. u:rvnhm aystem, whish
operates in conjunetion with the blower an
allowy 8 small amoust of e o veatae
through the element
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) A broken axle-bor.
1) Slack axlebox wedges.
Bu or little end out of line
(%) in axle-boxes t} mugh wear, &e.

3. Question: Tf the front cylinder cover were knocked
‘out or blown ont, would it be necessary to dis-
connect any part of the engi

Answer: This will depend on tho extent of the
damage. [ tho demago done to the crlinder
cover. be slight, opening l small one, it
VA i many ehses, bo posible o run the ongine
under its own steain without disconnecting any-
thing, and i only a -l)gln escape af su.m the

will prove to be more powerful than if

2
g.a

if the engine would haul the train
ot of the section. 1 tho damago o the eylinder
is serious, and the disabled engine is wnablo to
Kaultho train owing i th loss o seam thro
e broken cover, and if no further dnm-ge is
l|hly to Do, the piston may be allowed to
run, but the valve must be centred md  Toesed
T2t posiion,” The eagine could them
gorked ik o cylinder.” Ses Questions Now

04, Quaskon:. Wiat are sk abjoste of by pass valves!
Answer: (a) The by-pass valves on the steam
cylinders ‘of engines fitted with the Schmids
superhoater are provided in conjunction with a
steam circulating system for proteoting tho
Siphsator clmii froea grerhening. Tho
obictof thoe valves i to allow the civulting
seam to soape ine is uhndm nd
to enable the by il g
l rom dze hlo ywer nndtur
to the underside of the
ms on the by-pass valves and opens com-
‘munication betweon the ends of the cylinders.

When the regulator is open, steam passes from
the steam collector to the top of o pitons of
the by-pass valves, and, driving them down,

closs) mmigation bobwee, te ends of the
eylinders
(1) Tho by-pass valves on the steam cylinders
of superheater engines fitted with other than the

and are provided

t they are o by

sieam from tho searh chest, When he re lator

is open, steam_passes from the steam chest to

the undeérside of the by-pass valv e, cansng them

to seat, and closes communication between the

nds af the eylinders, When the regulator 18

shut, the pressure on the underside of these
valves is released, and the compression in

eylinder unseats them and opens communication

betwween the ends of the cylinders.
35 Question: 11 & by-pums vave sticks o breaks, what
ould be done
S Tndications of this trouble resemble those

ine

heater, the by-pass pipes should be disconnected

at the valve body, and blank washers ins

1o the jolats, and ihe Bipes connecied p
witl

Tn the case of an engine fit R. by
pus valve, e b e p)pe should be discon-
seled ot fho end next to he defitive vlre
S
again.

8. Question. are revent
dnmoge to ﬁw snpar'bnmr rlesvy ki

bea it s

w]
dnsver: (a) & stoam cireulating ey, which
opersies i exnjunct ion ik blevur and
small amount e e
\hm\lgh the elements.
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(5) By dranght retarders, vhich consist of
fota of s dischargleg i Ui e e 13
prevent the passage of hot gases from tho fre-

, and so protect the clements, These
operste n conjunction with the blower.

27 Question: Describe how to re-pack a gland?

Answer: Set the engine so that the gland can be
drawn clear of the stuffing-box, remove the nuts,

this purpose. Tnsert the packing in single rings,
taking care that the joints are broken. Replace
the gland, and serew up and lock the nuts.
5. Question: What are the two most s things
to attend to in screwing up a
4mw:r To sce that the gland mnd. s squars with
the rod, and to have the nuts w
on: Can o drter tall, whe, runsing, which
piston. u bl

( i L 00 b
r vellmg l!owly Tooking at the left-hand
driving crank-pin, the exhausts that take place
Jus fors it roachos the froat s
will be from the left-hand cylinder, and those

@
Vil Erebably be o o defosh of e Iorehamd
piston.

In any caso of doubt, the driver should pro-

test the valves and pistons as- described

in Question so that the de!zabcln be
properly located and booked in the Drivers’
pair Report Book.

f
l
|
\

1

30. Queation: How would you locate a knock?

ngver: Fist cureflly examine the engino for

lnose or broken paris, then place the engine o

the top ar bottom cenro, e the tonder filie
hard on, and. instract e freman. o give. the
engine a little steam, oy o to move the re
versing lover ud backwards a fow
i, Whilet his 1s being done, carefully note
all lost motion of cach conneeting rod, brasses,
erouhed, the condition of the wedges, &e.

By testing manner the
Jeirge oun sty 1 knocke, and eithee
Toisedy them, o put an nielligent report i the
Repair Report Book.

. 1. Question: 1 a Jittle end be knocking badly, what

ould you do?
Answer: First tighten up the cotter or wedge; and,

lage
the defective side of the engine must
connected, otherwiso there is a liability o
of breaking one of the cylinder covers.
32. Quastion: What should you do if one of the main
Mnnk pins breaks on an engine with outside

Ansoars Clear away all the brcken parts, take
down the side rods from both sides of the engine,

Ive and pro-

perly secure it, and block the piston at the back

end of the cylinder. The en then b

run with ono eylinder o i e 3

83. Question: What would you do if the head of the
beg ond ;dgo bolt breaks off (standard types
of



34. Queston: What would yon 4

1

Answer: Tf the brasses are knocking, and in
of emergeey, it up th cotter bol and oare
it by binding wiro aroun tho connecting
rod, o, if possible, take st the eotne palt ad
...mc it in the top of rod, serew it well into
the wedgs, then adjust (ho ‘wedge by ueing the
o0t 2 e vaihary on oo bel. .44 25 vas
station, and time permits, disconncet the big end
by taking out the bolt at the rear end, thon pinch
the connecting rod away from the brasses until
the wadge it xpoted, put up the cotir bolt and

Place'somo packing under the
Joige, takiag: dors o 45 st T Mot
tight, conneet up big end by roplacing the ol
and ser

ig end cotter

Vil e fitted ot s eylinders
ora Vor

Answer: Replaco tho coter by o suitable spamner
or a wedge made from hard wood to prevent the
brasses from knocking. If & an outstation
and time permits, take out he tvo bolts con-

be in line; thon pinch butt away from the big

end brass, and insert l h between the butt
rass equal

wors ont of line; £ e D

screw up the m

35 Quastion: W'hunhu]dyv doin the cae of &

big end stzap or a dufetive

rod big 1

Ansuer: Diwanud!- broken parts on the de-
fotive side take, down the eccniric vod_ and

that side, centre the valve

perly seeure it, and proceed with one .-ae, taking

il At go0d side v the engine is

"

o stopped at, o nenr, the sentr. Tho bst
position to stop is with the crank pin on the
Food side, abous an eighth of & Tevolution past
ho cone, which position will enable the engine
on starting to acquire 4 maximum of m
befors the crank reaches the ,.m ot contre. 1 the
uld stop at o near tho dond centre
and will not tai, the only Seatyiowil b

ik bar o Kces w3 movs fhe wgina
until ho orank on the good side i in the P
tion proviowly doseribed. oo Questons

d 46.

36. Question: What is likely to cause a bent or broken

side rod, and what should be done in any such
casel

Answer: Excossive slipping of the wheels, together
with deoctive sanding, Is gneraly ¢ the causo of
a bent or broken side rod. _Of course, a bad
k7 sk o (b e, Tn (B, sut of ' B
vhecled conpled engin, both rod will v o be
on down; wi hecled coupled engine,
Shoeh i short el e aufartors o shent o
on the opposite side must also be taken down;
with 8 Vecuss eight-wheclod conpled engine the
ssentrio sirap and rods ure comneted o the
paie of coupled wheels, and, if the
o0 conmsting iess. wheela o, main driving
cranks be dofetive, the engino will Bave to bo
disconneeted, and 4 reliof engine obtained to
$aal the cngii 10" the dopdt; but should any
short end only be dofective, it would then bo
sufiient to disconnoct the corresponding one on
o opposite
It o nocomary totake down tho conyct
rod, place the bush ring on the crank pin an
replate tho.colar and plit pin; thia will pro-
vent the sido rods ing off. Then draw
Binion 1 the buck e of tbe eylidat w0 socure
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it there hetween the ervashead and the rear end
o the crlindee by means of the plate provided:

1o the expmt o( a bent side rod binding on
ho crank pins, the host method is to disconneet
the rod on the opposite side of the engine first
then, with a_pinch bar, move ¢
to'case the defeetive Tod, whi
easily removed.

he engine a hmé
shonld then

37 Quostion: What sbould you do if a piston rod

wawn Rcmo ve ull the broken parts, then take
off the conneeting o1 and dra the eroushead
out or secure it right back, placo the ring pro:
on the erank pin mp the side rods on,
take off fho eenirie rofs
et i, o o valve and praperly

ure it The engine may then p roceet on
eplinder.” Seo Questions Nos. 45 and 46,
35 Questions, 11 the leadug or trailing sy rod ot
108 (consolidation) engine breaks, what

ol bn
Asroer: Tha I mlmg and trailing sido rods, b
knuekle jointed, anly necessary 1o romor

th brokan pioos of th 150 and tho corrospond-
do of in

9. Question: If the contre side rod of “O” class

(oon!nlldntmn) engino breaks, = should you

AWH.’ Take off all the side rods on both sides
o e s e roplace the conneoting
rods and the cocentric arms, and the engine ean
hen run an its ovn pover, taking s mach
ling as possible, accordi he gri -
londing ar according to the grade, con
40. Question. W'lml is meant by lost motien?

Answer: This term is used to designate the of
piston or vnl\r travel due to tfe o ar !ollaum'

2

parts of the engine. Thus, i tho bearings of the
main connecting rods are worn, the pistons
must move a distance equal to the wear at each
end of the stroke before it moves the crank pin.
Taking up tho lost motion means maling the
ris which were loose it pmwly, and_thy
obmn the maximum power from the engine ixd
the minimum eost.

“ o“..xm Explain how i FORLE ot (e salreh
istons of an en

Am-m.- Place the engim with ho right-hand

lo
of the piston rod and the cylinder; in this posi-
tion, thright pision head will bo Yoy near the
centro of the cylinder, and with the reversing

in full forward  fur the right front port
will be_about full open to admit steam o the
Tront of the piston; i tho reversing lever be
Shtend i fall bk o, tha right back port*

(herefore, overlapping bot
put the brakes lurd on, open the

it o, sce the reraing v in wid
gear, and give
ot escape from g nght«hand eylinder cocks,
the valve on that side may be considered tight.
Place the Yuvenmg lever in full forward gear,
and again givo the engine steam, and i

t escapo from the back cylinder cauk
the puwn on that side is tight.
the reversing lever in full back gear, then oply:
ing sDum -! before, and, observing whether
steam_escapes from the front ety é b
the piston will be tested from the back, but
this s not absolutely necessary.




Then mor the engite ot the et crank in
down in tho sam s that deseribed
Ahire Sur e mighs heeak tnd Jo0 roced o tsh
o valve sad piston on fhe Jaft
en the roversing lover is in md 7, tho
Jeft valve will bo tosted; in full forward gm
the loft piston will be ml:d from tho fron
in ful
42 Ouutlm I lnk hinger oz . hmu am should
ok, what b donat
Amu/er The valve gear on that i o tho engine
'y be used by placing a m"
(hn. pision pickng) 1 the i e me
link block, 50 as to support the link in that posi
Ivo on the other side heing std
in forward gear in a similar position to the
fective side. No m“m must be made to .mr
the valve travel, so
only in one thwchnn, and should be run with
the utmost caution. If, howey

ek, 30 that the link will be supported in a
near that at which it works the valve
i e backwards, and the other valve must

must be securely fastencd, either by rope, wire,
or seong e, 4o dhat if wil be bld in osi
tion when the engine is in X

43. Question: If a hanging link Shonld bn-k, what
should be done on an A3, AA, A, D, DD, DDs,

of @

Answer: (a) If only one link is broken and there
is no relief engine available and no great dis.
tance to go, pmmd cantiously, as .n the Abwa
classes of engines are fitted with two hanging
Tinks to sach quadrant link.

5) If both hanging links are broken,
ik Jront, b liftoand.packod. e rlucnbod in
Question No. 42.

44 Quetion: What should e done if the reversing
Tever or reach rod bre e
Ansu It on an engine with the wegh-bar

T toaaiat T Yo it o lop of the
ratket ehonl ‘be. slackened bick, the links

placod in such a position that there would be
sufiient travel of tho valve to tako the load
over the steepest grade. Then insert a line

the bracket, and screw up same to hold the Tonks
in position.

() I£ on an engine with the weigh-bar shaft
brackets in one piece, and running engino first,
plce  piec of packing (1-in puwn  packing)

() Tn cach caso, the broken parts of the re-
versing lever must sither be taken down or pro-
perly sec

4. Guiton: Wi it o cossamry o cwiss & valve

of an engine after being g disconnested, what
Should be done

Answer: The sido that is not defestive should be
ol s o o e valves, viz.,
The big end on the top or bottom quarier and
{n Tevensng lsves 5 wid gout; then move the

the side not disconneeted: Tho valve should
perly seoured, as doscribed in Ques-
tion No. 46.
46. Question: Tn any case where it is vecessary to
centre the valve, how would you secure itf
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Answer: (a) On an engine hay land
nd e B st e

10 n engine fitted with a superheater,
the elips provided must be nsed, a5 doseribed in
Question No. 51 (a).
47. Question: How would you_ascertain if a valve
spindlo were broken inside of the steam che
ind what should be done? =
Answer: First test tho valves by placing the crank
‘on botiom cantre, roversing lever o for
goar, brako on, release cocks open, then instruct
the Greman to

should be pushed
rod and big end be
blocked forward and

pindle gets bent or doubled
up 50 that the valve cannot be shifted, what

should be done?
Answer: Uncouplo the valve gear on the defoctis

S gt the e g e e

notice which steam port is open. If the front

port s open, after taking down the connecting

, draw the piston to the back end of the

eylindor, and secure it there with tho blocks pro.

D

»

49, Question: What should be done in the event of &
slide valve breaking

Answer: (a) Tf the breakage of tho valve is such
hat all the steam and eshaust ports can be
covered by the broken valve, the defective valve
should be disconnected and the ports b
the valve, which must be properly secured in
that position. The connecting rod and ¢
eccentric rods and straps on the defective sido
must be taken down, and the piston must bo
pulled to the back end of the cylinder and pro-
perly secured. The engine may then be run
with one side

1) If o flange is
senny 3, oo Sl tho sica and

2 broken off completely, or
‘oxhunst ports

end of the cylinder, and properly sceure it and
i ositions.  The

the valve in those positio o connecting
rod and the eccentric rods and straps on the de-
feetivo side must bo taken down. The engine

may then be run with one side.

exhaust port X

will be completely disabled, and assistance must

e sent for.

30, Question: What should you do in caso of a broken
eotentrie strap or rod!

Answer: Take down the oesentric straps and rods

on the defective side, and centro the valve and



1 B ’

% 2
" tion: What should bo done in the event of a
Answer: (a) On an engine having glands, the @ Qe ¥ i
| gland must be canted. Sk ‘lide valve breaking? e
| (b) On an_engive fitted with a superheater, Answer: (a) If the breakage of the valve is sucl
i the clips provided must be used, as described in that ul§ the steam and exhaust ports can be
| Question No. 51 (a). covered by the broken valve, the defective valve
| 47. Question: How would you ascertain if a val Should be disconnected and. the ports closed by
i B Ly { the valve, which must be properly secured in
spindle were broken inside of the steam chest, $ 2t position. The connecting rod and
and what should be done? it poation, L8 foctive: side
. eccentric rods and straps on the defective si
Answer: First test the valves by placing the erank ¥ st be taken down, and the piston must b
on bottom centre, reversing lever in forward K pulled to the back end of the cylinder and pro-
gear, brake on, release cocks opon, then instruct perly secured. The engine may then be run
the fireman to roverse the reversing lover, and ESiR on side.
wateh the front end of the valve spindle. Tf it X () Tt a Bango is broken off compltely, or
loes not move, the spindle is broken. Then take s nearly so, and all the steam and exhaust ports
down the eccentric rods and straps. If the L4 cannot be covered, the defective valve should be
engine has piston valves with glands at the P disconnected and placed nearly central so as to
front and back, eentre the valve, taking care to cover one steam port and the exhaust port; thus,
see that yroken parts of the spindle are to- if the frout flange be broken off, place the valve
gether, and lock it at both ends with the glands. half an inch back from its central position and
ttend to the Iubrication of the eylinder, tako pull the piston to the back end of the eylinder,
| out testing plugs, and allow the piston to rm. and_properly, secure it and the valve in those
£ tho engine has slide valves, the defeotive valve ‘positions. the_back flange ken off,
| should be pushed right forward, the connecting place the valve half an inch in front of its cen-
rod and big end be taken down, and the piston tral position, and push the piston to the front
blocked forward and seeured in that position. end of the cylinder, and properly secure it and

the valve in those. positions, The conneeting

48. Question: If a valve spindle gets bent or doubled the eccentric rods and straps on the do-

up s that the valve oaomot be.shifted, what e iy ot o ke o T e
Answer: Uncouple the valve goar on the defective T e i o el

side of the engine, s previously deserived; und
e of the engine, as prer ihed, an « ‘oxhaust port. cannat bo covered, the engine
noiice which steamh port is open. Tt the front B i, o welith st

eylindor, and secure it there with the blocks pro. 50. Question: What should you do in cass of a broken
| vided. Tf the back port is open, the piston eccentrie strap or ro

should be pushed right forward, and secured Answer: Take down the cccentric straps and rods

there. The engine may then bo ran with one ‘on the defective side, and centro the valve and
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roperly securo it. Take ont. the testing pl
SR valvs on the Getocive sl _.mnd to

and allow the piston to run, taking great care
tn prevent the engin tha is working Fom siop-
Ping at or near the
to of in ngine pot tted with test
ing plugs ef valves, the cyli
luhncAled Hhacugh fhe; re‘euse ok,
tions Nos. 36, 45,

51. Question: In the case of a breakdown or failure
of the motion of an_engine fitted with the
t valve gear, what action should be

Answer: (a) When it is necessary to contre the
vairs, st diconnect the. sombinstion. 1k

of the spindle tho lubricating ring or
tia suiv e ;fuh of an engine fited with
a dummy gland cover, then move the valve o
that tho nd o m piudla ie sk with the olgs
. Secure the clip in thia position, and
put the ofher clip on tho bick ond of fa apindie
up against th lubricating ring, and secure i
(5) When a valve spindle is broken, con
the valio and socuro it s dessribed 1 Clatse
Then disconnect the_front ond of the
radins xod, and seeurly ti it to the motion
Hain T ek e i A
From'the vaive spindle, ind remove the secentric
Disconnect and plug up the steam pipes
to the by-pass valves. Tho engine may then be
run with one side.
() () When a radius rod is broken near
o Tink, centro tho valve. and socuro 3t as de.
lenbed m Claws (0). 1¢ necesuy, dissonnect
front portion of the radius rod from the

”

ibination lever, then take down the combina-

o s oo sl ol e e
cccentric rod. Discontiect and plug up

Bires to the bypee valyes. The Eaaite g

en be run with one si S

When o radivs o is boken bekind the

1mk“1ex.u: "o valve and securo it as described

o Disccunect and plug up,the steam pips
12" by pave valvos Tho angino may then
run with one side.

(i) When tho radius rod i broken noar the
combination lovr, centro tho valre, and secure
i . Clasie Then securely
tio up the radius rod to the ‘mofion plate. Take
down the combination lever from the valve
il i v oo s ol Dikoot
e e stoam piy

Bf:e:"d%’h:‘wm ey then bo ron with ‘oue

) (i) When the lower reversing arm, or
pm(, e Padian o lask, or radimtod hanger
' Droken, remove the broken parts where neces-
sary. Then place a piece of packing ( Gin

tho engino s to be run tn

e &, piston packing on top of m{l.,‘;x

T he Tk ook up fo ths top of the

};l,‘.fk and. place 2. bock ander tho link blck,
and lscurSy e ‘them in position; then pla
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versing gear in back gear, so that the
radius rod on the other side is in a similar }mll—
tion l'; that of the defective side.

case, the position of tho reversing gear must not
bo alterod after the positions of the radins rods
have been matehed.

() When the top revemsing ,m or tho ro-
i the

versing ro %, slacken bad e
it Beackat ot a liner i dgmen!:h"
th brackets, and set el e e the
Cut off” required, tighten up the reve
shaft brackets 1o hold e ruding e:e.'njmrf

versi ove or
e o broken parte TF sho.ongn o to be
run tender first, the reversing .fm brackets
must bo slackened ek and, after tho radias
Tods havo been set 0 the * Cut o red in

back gear, the revcrlmg pra il
again tightenod wp 1o Lold the rading rods and

the reversing arms in the Exed posiiy

(e) When a crosshend arm, cvmbmahnn Jink,
o ho combination Tover s broken, centre
yilve and socuro it as deseribed in louse (a),

(1), When an eccntric ro, pin, arm, o Jil
oot 1t broken centre the valeland sare ik
described in Clause (a). T)Aen dlwonnecl the
front end of tho radius rod, and securely fie it
to the motion plate. Take' down the combina-
tion lever from the valve spindle, and remove

itrie rod. he eccentrie Arm must not
be removed from the erank pin, as it is required

g
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10 keap the connecting rod in_position,
oot and plug up the stoam pibes to o by-pase
ealves. Th engine may then e run with one

) When o connectng sed pision rod, or &
e e e B s

{5 o described n Claae (a). Then disconnect
fhe front end of the radius rod, and o
it to the motion plate. Take down the com-

move the cocentric rod. Take down the connect-
ing rod. 1f the piston rod is not broken, pull
the crosshead to the back end and block it there;
it it o broken, the broken parts must be
mnma and the crombead_ properly oo
3 arin st not b taken of, but Jeft
Fiiphe ey ol o g o g e
must be pat on {0 teke the place of the comnoct
ing rod big end, ou the crark pin.
disconnect and plug up 'hc steam plpu
by-pass valves. The eng en be Tun
with one side.
52 Question: When an engine is working with onl
one side what lond wil it take and at bovd
speed should it be rus
Anguer: (8) As thoro is tmly oue eylinder work-
i the power of the engine luced by
,.l mx,y onblml! therefore the load should e
t least that amount provided
LhntLhngr n the setion of fho line 10 be
passed over aro mot a1l avoratle fo a heavier

(h) The maximum peed of the l‘ngu\; in any.

(Mulmn What ia tha oy bmwcrn o plug
trimming and a tail trimming|

Answer: (a) A plug tr'mming s ono that only foods
when the engine is running and is used for those
parts that have sufficient motion to shake the




il omer the op of the 7phon pips, uch w Big
ends, outside rods, eccent

Ttis md. by wrapping mm.,a over a_ pieso
of twisted wire in_the usual way, and, when in
use, the top of it should be a Jittle below the top
of ihe ayphon pie, cao being taken that the
lover nd of the"trimms

rnal.

(b) A il trimning s ane that s sbayy

feeding, so long tere is oil in_the cup, and
s ende p.m of the engine Sk are

c. It is

ding:severa sirani Of morsiod

oo e end of

Oppix ire and

down the A7pion pip, alowing e eds

tho fop of the pipe

12 thy bottom. of the’ llbax.
.hnuxa Soepred at e 10p 9 pm-m e trime

o far, and the
g Should be of suficent Mhioknées in she ipe
o av0id waste of ol. Al ail trimmings shouhd
be drawn after the day’s work, and 0 stap waste

(9, Al trimmings roquire to bo removed and
mined occasionally, as they are in time apt
o becorio slogged by Ampuric
84, Question: I an cngine spring top et of a sprin,
8, ring buckle, or a spring havger broks, whai
should be don T e
Answer: Tf the top Jeaf s broken, the clip and

placed between the framing and the top of

grledo, the amomnt necamry being e
m. tho opposite sido before the engine is

o "B placing the packing on top of the

s

When placing tho packing on o
earo must be taken 1o sce that 3t ia clear of the
wheel spokes. When the defective spring is con-

in the mnmer deseribed al
5. Quiion i or Tk of an engine bogie
breaks, whn shall be donel

wired height by pinch bar and pack between
e vogie framing and nop of boxes on demm.
ide, the amount of
gouged from the opposits

45 bofore the enging

56. uuhm n the spring pin_at cither end of the

2 -nsating beam is working out, what should
m- donel

wer: Plac a piece of packing between the op-

"posite end. of the compensating beam and the

o b a

58, to take the w«ighl off the pi %

57, Question: If o spring hanger breaks on 4 traling,
i driving, or middle wheel of a 0" clas (co

Answor: Tih nging on the sme side and pack
fh thros boxes aflected undee the ol hds, s
thae 0 e o ciling may be attend

58 Qu!.lhlm 1f no serewacks are lvn\llble,nmlld the
ino be lifted in case of a broken aps
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Answor: Yes, by running up the wheel on a wedge-
shaped picce of wood or a fishplato; thus,
it were the leading spring that was broken, the
driving axle-box on tho defective side should be
packed between the top of the box and the fram.
ing, and that wheel run up on the wedgo or fish-

ate.

plate.
59. Question: What are the principal causes of an
engin riding roughl
Answer: (a) The weights on the springs not betng
properly adjusted.
(B) Axlebox wodges tao tight or too I
(¢) Want of Iubrication botween the axle-
boxes and the homn plates; or
() Want of Iubrication on the spring gear.
60. Question: 1f u brake hanger or bracket piu bresks,
what should be done!

trailing wheels of the engine, the broken parte
must be sceured, and the brake et out on the

61. Question: What care should a driver take when
shunting with an_engine fitted with a super-
heater?

Answer: Care must always be taken to sco that the
water is not carried too high in the boiler. The
regulator must not be opened maore than necos.

time the regulator is closed requires to be msed
and exhausted to the atmosphere, and the move-
ment should be arranged aceordingly.
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