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This hook is issued with the object of assisting
Enginemen to manage their engines efficiently and
economically, and to explain how certain breakdowns
can be expeditiously dealt with. Whilst not providing
for all classes of breakdowns, it should serve as a
general guide, and Enginemen will be expected to deal
with any other case of failure, giving full attention to
the circumstances and conditions prevailing at each
particular occurrence, in order to obviate serious delay
to the traffic.

In every instance it must always be recognised that,
when a train or engine is stopped from any cause, the
first and most important duty is the proper protection
of the train or engine, as laid down in the Rules and
Regulations. '

1. Question: What are the duties of Enginemen when
taking charge of an engine at a dep6t?

Answer: After signing on, they must examine the
Running Sheet and any notices posted for their
guidance. The Repair Report Book must hbe
carefully examined to see that any repairs
booked against their engine have been attended
to. After getting on the footplate they must—

(a) test the gauge glasses to insure that these
- are properly registering the level of the

: water in the boiler;

(b) observe the steam pressure and condition
of the fire; _

(¢) examine the fire-box to see that there are
no leakages or bulges;

(d) see that the tubes and brick arch are
clean and in good order;

(¢) see that the baffleplate is fitted;

(f) see that the firebars are in good order
and properly spaced, and that the
dump-plate, ash-arrester, and slides are
in proper working order and position ;
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Answer: (a) For the protect’
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(g) examine the smoke-box
, oKe-box and se ;
the frameplate on the dogrthat  and
from ashes; are  free

(h) see that the spark-arresters are ip
order and thoroughly cleaned g0t
h lo. 6d, and that

. e smoke-box door closes tightly:

(¢) see that there is sufficient fuel Wa{e,r -
stores, that the sand-boxes are fuilan(}
dry sand, an'd that the sand gear i ?

. Dproper working order; !

(7) see thqt the equipment of - tools, lampy

] &e., is as shown in the “ A ” ligt: ’
. )

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

(1) test both injectors; ’

(m) ma'ke. a thorough examinati®n of the
engine and tender;

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

If any defect is discovered, the Officer 1n

Oharge must be notified at once; so that repairs
may be executed (or other action taken) in time

to avoid having the engine late-out.

9. Question: What are the duties of Enginemen who

change over or relieve on the road?
on of the engine and
her the driver or

train, when changing over, elt
heir engine until

the fireman must remain on t
relieved by one of the other crew.

(b) Each engine must, .as far
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 clean as circumstances permit.

(¢) The driver and fireman of each engine
must give their relieving crew all partieulars re-
garding the condition of the engine and train

as practic-
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that they are taking over, and also any orders or
instructions which they may have received
affecting 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 effected.
This is very important.

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

3. Question:  What are the principal duties of
Enginemen on the road?

Answer: The first and most important considera-
tion of the Enginemen is safety. The train is
to be run to time, subject to the strict observance

, of all Signals; Speed Restrictions, Rules and
Regulations, and any special instructions con-
cerning 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. '

It is also the duty of Enginemen to use the
steam and fuel with economy, and the best re-
sults can only be obtained by the eo-operation
of the driver and firemen, who should adopt 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 train?

—
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Ansiwer: The fire should be well hurnt through
hefore the departure of the train, and this shoylg
be accomplished by putting the coal on in am )l(n
time. The fire should be thickest under the d({of
and in the back corners, as these are the phcpg
where holes are likely to be made by the inten;e
action of the blast when the engine is startine,

Special notice must be taken of the level of
the water in the boiler, and, whenever practic-
able, a margin should be allowed for supplying
a small quantity of water to the boiler whilst
standing on the train, to prevent the engine
hlowing off, and to avold the necessity bfor
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 proper
quantity of air. Too much air cools the fire-box
and reduces the rate of steaming, besides helping
to cause leaky tubes. Too little air prevents
complete combustion, and, instead of all the
available carbon in the coal forming carbonic
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. ‘Tn other words, coal is being wasted.
Smoke can be prevented by the proper regula-
tion of the firedoor opening after firing. When
the coal, which should not be larger than 4-1n.
pieces, is put on the fire, gases are given off,
and, unless sufficient air is admitted above the
fire, they will pass through 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.
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Another means of economizing in fuel is the
eo- npomh(m of the driver and fireman in the
working of the engine. For instance, the driver,
whenever practlcal)lo should keep the fireman
informed as to how he is likely to work his
engine at points in advance, so that the fire can
be arranged accordingly.

It is also advantageous (more especially on
lines with varying grades) to have a fire put
on before altering the valve travel; due con-
sideration, however, being given to the locality,
that is, the proximity of a 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 put 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 av01d waste of fuel by firing
" unnecessarily,

6. Question: What are the duties of Encrlnemen when
stabling an engine at the end of a tr1p9

Answer: Consideration must be given to the
amount of shunting or other work to be done, so
that only sufficient coal will be used. When ‘the
engine goes over the pit, the fire should be well
burned down, and the boiler well filled with

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

The fire-grate, ash-pan, and smokedbox 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



any Tepairs required which have come under
their notice; or, if the engine be left by them
without examination, this ust be recorded in
the Repair Report Book. The relieving driver
or hostler must after thoroughly examining the
engine, also book in the Repair Report Book
any defects which may be discovered when stahl-
ing the engine.

Tt must be distinctly understood that it is the
duty of the employees responsible for stabling
the engines to take all precautions 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 causes of an
engine steaming badly?

Answer: Unskilful driving or firing; blast pipe
out of alignment or partly choked; blast-pipe
joint defective; 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 baflleplate; firebars not-properly spaced; ac-
cumulation of scale 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
cause, between stations, what should a driver
do?

Answer: After stopping and ascertaining the
cause, he must see that his train or engine 1s
properly protected, and then proceed to get the
engine in working order, so as to clear the sec-
tion with the least possible delay. If the break-
down is likely to cause a serious delay, and time
could be saved by obtaining assistance, advice
must be sent to the station or signal box where
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assistance is most likely to be obtained. In wir-
ing to his Depdt Foreman or to the nearest
Depot Foreman for assistance, the driver should
bear in mind that the officer with whom he is
communicating 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 assistance required, and
who would, if he knew just what was required,
be able to deal with the emergency in the best
and most expeditious 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 careful 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
easy one or otherwise. He must also see that
the springs, pins, and hangers are all in order,
and that no pieces of iron packing, &ec., have
been left about the axle boxes.

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

~ Answer: A brass plug screwed into the crown plate
of the fire-box, having a hole drilled right
through it, which is filled with lead. Should
the crown 'plate be uncovered by reason of low
water and the plug be exposed 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 bhe
obtained, shut the feed-water cock on the tender
disconneet. the hose bag, and place the bran’
in it. After coupling up the hose bag aga'y
and re-opening the feed-water cock on Dthe
tender, the injector should be opened smartly
and the bran will then be carried into the boileri
In any such case, bran must not be placed in
the tender tank, as it will only result in the
strainer becoming choked up.

The blower must be used as little as possible.

12. Question: If a tube bursts, what should be done?

Answer: Put on both injectors at once to overcome
the loss of water and reduce the boiler pressure.
If possible, get under the protection of the fixed

signals before stopping. If possible, the tube -~

should then be plugged. If no iron plugs 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 cut round, where it will be required
to break off. The fire-box end must be plugged
first, and, if the fracture is mot very bad, it
may not be necessary to plug the smoke-box
“end. -
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 must, therefore, be prepared to
protect the boiler by dropping the fire, if neces-
8ary. S

13. Question: What should be done if a regulator
gland stud breaks?

Answer: If the break takes place outside the nut
that locks the stud to the stuffing-box, slacken
back the nut so that the broken stud can be
serewed into it, but if there is not sufficient of
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the stud remaining 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
see that the regulator handle is not jambed but
works freely. A tightfitting nut may be re-
sorted to in effecting a repair to a broken stud
or bolt.

Question: What should you do if the regulator
valve become choked or will not shut tightly?

Answer: Apply the brakes and open the regulafor
wide, then close it quickly; this will often re-
move scale or foreign matter which has lodged
on the valve.

Question: If the _rlegulator becomes uncoupled so
that steam cannot bz shut off, is 1t necessary to
stop and leave the train?

Answer: Noj; 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
under such conditions the boiler pressure must
be reduced, and the driver should wire for im-
mediate assistance.

Question: How many types of injectors are there?

Answer: There are two types of injectors—lifting
and non-lifting. A lifting injector is one which

- 1s placed on the boiler above the water line in:
the tank, and raises its supply by suction. A
non-lifting injector is one that contains no lift-
ing tube, and is placed on the engine below the
level of the tank bottom.

Question: What are the principal causes of in-
jector failure, and how can they be remedied?

Answer:  (a) Injector becoming hot through
neglect to close the steam valve tightly. Care
should alwaye be taken to close the steam valve
properly, otherwise the injector may fail
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through over}leating, and, moreover, the steam
gradually injures the cones and Incrcases the
risk of failure. Whpn an injector is overheated,
pour cold water on it to get it'to start again,

(b) Check Valve blowing back. To remedy
this, pour cold water over the injector to ego]
it, and tap the injector gently with a piece of
wood; there must not, however, be any djs
figurement of, or injury to, the injector.

(¢c) Admission of air at any of the cop.
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 strainer 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 injector 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, cleaned, 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: TIf this occurred, the valve would remain

open. A piece of rope (tarred rope, if avail-

able) should be placed around the body of the
injector and through the wheel of the steam valve
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