


PRACTICAL QUESTIONS ON TH. Loco.-
MOTIVE AND WESTINGHOUSE BRAKE
THAT ENGINE CLEANERS WILL BE RE-
QUIRED TO KNOW BEFORE BEING AL-
LOWED TO ACT AS FIREMEN. 4’“ !

1. Q. What is the general form of a Locomotwe
Boiler ? ‘ !

A. The front portic A Tlocomoti
cylindrical and is known as the barre
which contains the firebox, is rectangular in shap : w:th
a flat or curved top. The tubes go from the firebox
through th barrel to th smokcbox Whlch is attached_

A The ﬁrebox
inner shell. In the ‘majority o >
made of copper, but in some cases the i inner she!
of steel, and in such cases the boilers are kno
Steel boilers. The space between the inner
ell i n as. the steam and water space, an
order to prevent collapse owing to ‘the pressure of steam
the plates of the inner and outer shells are attac
means of stays, which are usuall
as;d: Stays are located , d alsc
' Cross stays are also pro-

un through the steam space from each
VheIl ok TR

with the smoke-
box, and carry away the hot gase m the fire. Hav-
ing a large heating surface, an ng surrounded
by the water inside the boder, the 1 e gases is
quickly given up to the water, and th : nerate
steam. They also act as stays fo ;
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4. Q. What is the object in making the exhaust
steam pass through the chimney ?

A. To provide the draught necessary for com-
bustion.

5. - Q. Explain how the exhaust

draught.

provides this

A. The steam exhausting up the chimney draws
the gases from the smokebox, creating a partial vacuum
in the smokebox. When this takes place the atmospheric
pressure forces the air through the fire bars, thus pro-
viding the draught.

6. Q. What is it that, in conjunction with the fuel,
makes the fire burn ?

A. Oxygen~
7.. Q. Where does oxygen come from ?
A. The atmosphere.

8. Q. Is it necessary for a great quantity of air to go
through the grate to make the fire burn properly ?
A. Yes.
9. Q. Whyt

A. Because oxygen forms only one-fifth of the
total volume of the atmosphere, consequently a large
quantity of air has to go through the grate in order to
get enough oxygen to make the fire burn properly.

10. Q. What occurs ‘when coal is placed on the
fire ?

: A. To produce heat in a locomotive firebox,
three conditions are necessary, viz.-—(a) Proper supply
of fuel ;. (b) Sufficient quantity of air, and (¢) The air
and fuel must be brought together at a temperature at
which they will burn.

Coal is composed of carbon, volatile matter and ash.
When coal is placed on the fire the volatile matter or
gases are driven off. Both the carbon and the gases will
burn if supplied with sufficient air at the igniting tem-
perature.
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With the three conditions of fuel, air and proper tem-
perature present, burning will always take place, and due
to a chemical change during the process of burning, the
fuel will disappear with the exception of the ash and
dirt which remain on the grate.

11. Q. What is black smoke ? _

A. A mixture of various gases and carbon.
The carbon is the black part and once formed will not
burn,

12. Q. Explain how black smoke can be prevented.

A. The carbon of the coal is released when a
fresh fire is put on and if, at the moment of release, it

can be mixed with the proper quantity of air and kept &

at a sufficiently high temperature, it will ignite and burn.
The best preventative is to fire ** light,” that is, to supply
a small quantity of fuel at a time and maintain a bright
even fire. :

13. Q. How do you make up a fire ?

A. Great care must be exercised in building up
the fire to ensure a good supply of steam on the journey.
A great deal depends upon the first layer of coal being
well burnt through, as to add coal to a fire that is black
on the top is to court trouble on the journey. When
the coal already put in the firebox is burnt through more
should be added and the fire should thus be gradually
built up until there is a sufficient body of it, thickest in
the back corners and under the door.

14. Q. Why is it, if you have a thin fire, and a hoele
is made in it, steam will fall at once ?

A. The air is cold and passes through the hole
in the fire direct through the firebox to the tubes, cooling
the firebox and tubes and causing a fall in temperature.
In order to produce the best results the air must be
thoroughly mixed with the gases given off by the incan-
descent fuel.
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15, Q- What is the effect on the fir £
on the blast pipe ? ¢ fire of a small cap

A. It would cause a very fierce draught and t
: L ear
holes in a thin fire,. : #

16. Q. What would you do then ?
A. Carry a heavier fire.
17. Q. What is the use of a baffle plate ?

A. To prevent the cold air impingi

pinging on the
tube plate when the fire door is open and to asgist com-
bustion by directing the air to the top of the fire.

18. Q._ What are the purposes of the brick arch in
a locomotive firebox ?

A. To prevent cold air passing directly on to
the tube plate. It lengthens the journey of the gases
froxq the fire to the tubes and so promotes better com-
bustion. It also acts to some extent as a spark arrester.

: )’\ 19. Q. What is the use of the damper ?

A. To regulate the gquantit ; :
through the fire. : quantity of air passing

20. Q. What would you do to prevent black smoke
when the engine is rolling with steam shut off ?

A. Put on a slightly heavier fire in suffici i
before shutting off so %hatythe fuel will have E;ZI;L'::I?:
burn and thus not give off black smoke when the supply
of air is reduced. If the engine is shut off unexpectedly
at any place where it is desired to prevent smoke, open
the fire door, or slightly start the blower, which will
generally prevent it. ’ .

21. Q. What'is the effect of opening the fire door

when the engine is at work ?

A. Opening the fire door slightly all i
enter the firebox ab%ve the fire and th% oxs;genomsti: ati(:‘
mixing with the gases released from the fire results in
their complete combustion, and this prevents the emission
of black smoke which is unconsumed carbon going to
waste through the chimney.
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The amount of door opening which is necessary varies
with the nature of the fuel, a gaseous coal such as Mait-
land, requiring more door opening than a less gaseous
coal such as State Mine. Generally speaking, the door
should be left in the lowest notch and then gradually
closed as the volume of black smoke diminishes until the
door is in the last notch. -

Leaving the door wide open affects the draught through
the firebox itself, and instead of all the air passing
through the burning fuel, a large quantity of air passes
through the fire door and thence through the firebox
direct to the tubes, cooling down the gases and also
cooling down the tubes, and in this way the efficiency of
the boiler is decreased. In addition, the cold air striking
the tubes is likely to cause the tubes to leak. The
practice of leaving the fire door open should be avoided,
therefore, as much as possible.

92. Q. What should be the condition of the fire on
arriving at a station where a stop is made ?
A. Bright and clear, so that little smoke will
issue from the chimney.

23, Q. What should be avoided before arriving at a
station where a stop is to be made ?

A. (i) Avoid putting on a green fire just before
a stop.

(i) As far as possible avoid all duties that
will distract attention from the signals
and the track.

24. Q. What should be the condition of the fire
when the engine tops the summit of a long grade ?
A. The same as for a station stop.

25. Q. What is an injector ?
A. A device for feeding the boiler with water.

26. Q. Explain the principle of the injector.

A. There are numerous forms of injectors in
use, but they are all developments of the arrangement of
parts shown in the illustration.
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Steam at a high velocity passes from the boiler into
the tube A, and striking the feed water at B is itself
condensed. It, however, imparts a momentum to the
water and sends it rushing along the delivery pipe E
with sufficient force to raise the check value against the
boiler pressure and pass into the boiler. As the current
of water could not at once be started into rapid motion
against the constant pressure on the check valve, an
overflow opening is provided in the injector through
which the water can flow unchecked until the necessary
momentum is obtained, when the overflow is closed, In
a lifting injector the parts are so designed that, in starting,
a jet of steam passes through the combining tube B at
sufficient velocity to create a vacuum in the water chamber
X, and the water is drawn into this place from the feed
pipe as if by the suction of a pump ; the steam jet then
striking the water starts it into motion. If too much
steam is admitted for the quantity of water passing, air
will be drawn in through the overflow opening, mixing
with the water and reducing its compactness, while some
uncondensed steam will pass through with the water.
This will reduce the force of impact of the feed water
upon the check valve, and when it becomes so light that
the momentum of the feed water is no greater than the
boiler pressure on the check valve, the water will break
and discharge through the overflow. On the other hand,
when the quantity of water supplied is too great for the
steam, part will escape through the overflow.
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27. Q. Explain how much water should be carried
in a boiler. :

A. Sufficient water should be carried to cover the
crown of the firebox and the front end of the tubes on
““up ” grades and to cover the crown of the firebox on
““ down ” grades. Generally speaking, half a glass should
be showing on ‘‘ down  grades and three-quarters of a
glass on ‘“up” grades. :

“N,” “S”and “ X" class boilers are so designed
that when running on a level track efficient working is
obtained with half a glass of water. -

It must be appreciated that the water level is affected
by changes in gradient, rising in the glass when the engine
is on a rising gradient and falling when the engine is on
a falling gradient. .

Under no circumstances must the water be out of sight
at the bottom of the gauge glass.

98. Q. Can too much water be carried ?

A. Yes. The carrying of too high a water level
is harmful as priming is likely to take place resulting in
water being carried over to the cylinders, and for this
reason the water must not be allowed to get out of sight
at the top of the glass. Water in the cylinders may result
in damage to the cylinders, cylinder covers or pistons.

On superheater engines water would be carried over
to the elements and this would result in a reduction of
the temperature of the steam.

The lubrication on the cylinder walls and valve faces
would be washed off and excessive internal friction result,
~which in turn causes greater wear on the rings and walls
of the cylinder and valve chambers s .

These harmful effects would also result in an increase
in the amount of coal and water used.

With “ N,” ““ § ” and ** X class boilers, considerable
damage may be done to boilers by improper handling of
the feed water, and to-guard against this, the following
instructions must be rigidly carried out :—

(i) On level tracks the water in the boiler
should not be more than half a glass.

e e g T
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(i) When on a rising grade of 1 in 50, the
level of the water should be about § of
a glass. With an *° N " class engine on
a rising grade of 1 in 40, the level of
water should be about at the top of the
glass.

(iii) When on a falling grade of 1 in 50, the
level of the water should be about 1 in,
from the bottom. With an ““ N class
on a falling grade of 1 in 40, the level
should be about 4 in. from the bottom
of the glass.

29. Q. (a) What is a fusible plug and what is its
use ? (b) How many plugs are fitted ?
A. (a) A fusible plug is a gun metal plug wit

a hole in the centre ﬁl]edpwi%h leadg, the lead %ei%g rel}
newed periodically, and is fitted in the crown of the fire-
box. So long as there is water over the plug, it is kept at a
low temperature, but if the water does not cover the
crown of the firebox, the heat in the firebox will melt
the lead and steam and water will be permitted to pass
through the plug to the fire and give warning that the
water is too low and the fire must be drawn. These
plugs are therefore supplied as safeguards against a
possible boiler explosion and burning of crown sheets’on
account of shortness of water. The lead in the plugs
should be renewed at every periodical Boiler Examina-
tion. () Two fusible plugs are fitted, one towards the
front of the firebox crown plate just above the brick arch
arl1d the other towards the back of the firebox crown
plate.

30. Q. Why is it necessary that a locomotive boiler
should stand as long as possible before washing out is
commenced ? Explain also the attention which must be
paid to a boiler before commencing either a hot wash out
or an emergency wash out,

A. Inorder to preventstraining of plates by rapid
cooling and consequent unequal contraction every boiler
being washed out must (if hot water is not available and
time will permit) be allowed to stand until the water in

-

f_._,_f

the boiler is cold. The blow off cock must then be
opened and the corner plugs in the front of the firebox
removed and the boiler emptied after which washing
out may be carried out in the manner set out in the

answer to Question 31.

(a) Hot Washouts with Hot Water Engines.

At any Depot where facilities for washing out with a
hot water engine are provided, the engine need not
stand until the boiler is cool, but the following instruc-
tions must be carried out :—The injectors must be put on
and the boiler filled up as high as possible. The steam
pressure must be reduced to zero by allowing the steam
to escape through the injector steam valve (with Exhaust
Injectors the R.H. water valve on the tender must first
be turned off). The jet or blower must not be used
under any circumstances for the purpose of reducing the
steam pressure. When the steam pressure is zero the top
washing out plug must then be removed and the nozzle
of the hose from the hot water engine inserted, after
which washing out may proceed in the manner set out
in the answer to Question 31, The boiler must not be
blown down for the purpose of washing out.

(b) Hot Washouts with Hot Water Plant.

A Hot Water Plant is provided at Geelong for the
purpose of washing out and refilling boilers. -~ In this
case after the fire has been drawn the steam and the hot
water are blown from the locomotive boiler through the
blow off cock to the washout tanks. When the contents
of the boiler have been discharged the blow off cock is
closed and the flexible hose disconnected and placed in
the top washout hole located in the back plate of the
boiler. Hot water then is obtained from the hot water
plant and washing out proceeds in the manner set out in
the answer to Question 31.

(¢) Emergency Washouts—Cold.

When an engine is under steam and it is necessary,
in case of emergency, to wash out the boiler and light
up the engine in order to take up special running and
hot water is not available, the following procedure must
be adopted :—

;
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The steam pressure. must be reduced to zero in the
manner already laid down in Section (a)—Hot wash
outs with Hot Water Engines, After the steam pressure
has been reduced to zero, the engine must be allowed

to stand as long as possible, b ini i
. i i ut the minim
which must be allowed is as’follows — S

Saturated engines—4 hrs,
:Superheater engines—6 hrs,
= Y5 and X " (Class engines—I12 hrs,
he top washout plug in the back of the boiler must
then be removed and the nozzle of the washout hose
inserted therein. Cold water must then be added until
Fhe boiler is full, and then as much water as is flowin
EEF: tthe bml%r must be allowed to flow out through thg
jector overflow pipes. i i i
g gradI').}:I;llv. In this way, the boiler will be
Water must not be permitted to get below the top of
the gauge glass until the boiler is properly cold
When the boiler is cold, washing out may be cartied
out in the manner set out in answer to Question 31,

23 D) Desc.ribe the methods which must be ecarried
out when washing out a locomotive boiler.

by i}.m’g'hihfi?ﬁmg&i cijre tge instructions concerning
A ¢ adopted when washing out

(a) Periqu between Washouts.

Wag;e:;-ly bgaier ai]: a Depziot or at an Outstation must be
€d out as often as dire
i Ofﬁcer_in_chargnél s directed by the Depot Foreman

(b) Placing of Engines Prior to Washing Out

Depot Foreman and Officers-in-Charge at Outstati{m;
must make the necessary arrangements so that, on the
return to the shed of an engine which is to be washed
out, the engine is left in such a position as will permit
washing out to be fully carried out without the necessit
of moving the engine. -

(¢) Supervision. :

At Locq. Depots, and whenever possible, the boiler
after washing out has been completed, must be inspected
by a Boilermaker who must satisfy himself that the }():rown
of the firebox, barrel, and water spaces around the firebox
are free from scale and dirt,

o

% (d) Precautions to be taken before Washing Out.
Before washing out is commenced, the washer out must

see that the Regulator is closed and the Release Cpf:ks
are open. 'The Big Ends, Side Rod Bushes, and Driving
and Trailing Axle Boxes must be covered with a bag

or piece of tarpaulin.
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The Rubber Hose or other pro-
tective devices must also be placed in position.

(¢) Removal of Washout Plugs.

The washout plugs which must be removed on the
occasion of each washout and through which washing
out must be carried out are indicated below:—

AT EACH WASHOUT.

Location of Washout

Plug. Sirand XM
Class. Other Classes.
Arch Tube Caps, Front and | Removed .| Not fitted

Back

Firebox Plugs in Gab—
Back Plate Corners, Upper

Back Plate Corners, Lower ...
Back Plate Centre, Upper ...
Backplate Centre, Lower ...

Firebox Crown Plugs

Firebox Filler Plugs
Firebox Plugs Outside Gab—

Boiler Barrel Plugs, near top
of Firebox (“X” Class only)

Crown Plugs at Hand Rail
Level

Shoulder Plugs

Combustion Chamber Plugs
Side Water Space Plugs
Throat Plate Plugs

Front Corner Plugs o3
Boiler Barrel Bottom Plugs
Smoke Box Tube Plate Plugs

Removed
Removed
Not fitted

Not fitted

.| Removed

Removed
Removed

Removed

.| Not fitted

Removed

.| Removed
.| Not fitted
.| Removed

Removed
Removed

“X " Class E.]-ngines at Geelong at every

washout.
“8*” and “X"Class Engines at other lo-
cations at every AB Exam.

.| Removed on “E” and
Y Class
.| Removed (“ E ” and
“¥Y ” C(lass excepted)
.| Removed on * D4,” “E”
and G$Y11
.| Removed (*“D4,” “E”
and “Y” excepted)
...| Removed

.| Removed

.| Not fitted
.| Removed

.| See operation No. 4
Boilers other than “8”
and “X7
..| Not fitted
...| Removed
...| Removed
..| Removed
.| Removed where fitted
.| Removed
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(f) Internal Examination of Arch Tubes.

On ““5"” Class engines, located at Seymour and
“X " Class engines located at North Melbourne, the
Arch Tube caps must be removed on the occasion of
each 3,000 miles AB Examination.

On ““X " Class engines located at Geelong, the Arch
Tube Caps must be removed at each AB Examination,
and also on the occasion of each washout intervening
between the AB Examinations.

{ After: the Arch_ Tube Caps have been removed, an
inspection of the interior of each tube must be made by
a boilermaker for signs of bulging, denting, or pitting.

(g) Use of Rotary Cleaner.

The Rotary Cleaner must be regularly used in each
Arch Tube at each 9,000 miles ABC Examination.

The Rotary Cleaner must also be used at intervening
examinations if the condition of the interior of the tubes
in regard to the presence of scale demands it.

In order to avoid damage to the cleaner when it is
being used, care must be taken to see that the rotary
portion of the cleaner always remains within the tubes.
The Rotary Cleaner must be used before washing out
is commenced.

_ After the Arch Tubes have been cleaned out, an
inspection of the interior of the tubes must be made by
a Boilermaker in order to see that the work has been
properly carried out. Inspection should also be made
by the Officer-in-Charge whenever possible.

(h) Washing Out Nozzles.

The nozzles, which are to be used for washing out
purposes, are as follow:i—

13
No. of Deseription of
Nozzle. Nozzle. Where Used.

No. 1 | Long Bent Nozzle 5 ft. | Washing down Firebox crowns;
0 in. long, angle of back of Smokebox tube plate and
bend 30 deg. bottom of tubes from Smokebox ;

Boiler Barrels

No. 2 | Short Bent Nozzle .| Washing out back water spaces;
Firehole ring (Top and Bottom) ;
Combustion Chambers ; side water
spaces: front water space ab
Throat Plate

No. 3 | Short Straight Nozzle, 1 | Side water spaces; Crown of Fire-
ft. 6 in. long box; Filling up boiler

Nos. 4| R. and L.H. Boiler Bar- | Boiler barrel from plug holes at

and 5 rel Nozzle, 6 ft. 6 in. bottom of boiler barrel “N,” “S”
long and “X'! class engines

No. 6 | Special Bent Nozzle 13 | Back Corners “D4” engines
in. long, angle of bend
90 deg., bend 4 in. long

No. 7 | Long Straight Nozzle 10 | Boiler Barrel from Smokebox end if
ft. 0 in. long barrel is found to be blocked up

No. 8 | Double Bent .| Boiler Barrel from Smokebox. Tm-

proved Smokebox Engines. To be
used if No. 1 Nozzle cannot be used

In order to wash down as large an area as possible,
the Bent Nozzles, Nos. 1 and 2, must be given a rotary
movement and at the same time moved slowly back-
wards and forwards.

A mark has been provided on the screwed portion. of
the Bent Nozzles in order to indicate the direction of the
flow of water.

(j) Use of Brass Rod for Removing Scale.
A Brass Rod must be used in the front firebox corner
plug holes for the purpose of removing scale and sludge.

Atevery ‘“ B ” examination the Boilermaker making the
Boiler examination must work the Long Brass Rod,

which is specially provided for the purpose, through the -

bottom washout plug holes in the smokebox tube plate.
This must be done in order to ensure that there is no

accumulation of scale and sludge in the barrel, particu-

larly about the throat stays to the firebox tube plate.




(k) Method to be Adopted.
The method to be adopted in washing out and the sequence of operations are as follow :—

‘“S?” AND “X” CLASS BOILERS.

Operation Section of Nozzle to be
No. Boiler. Used. Method of Washing Out.
Firebox—From Inside Cab—
1 Tirebox Crown ...| Long Bent Nozzle, No. 1| The nozzle must be inserted in each of the washout plug holes
2 located in the back plate ab the firebox crown level, and the
scale and sludge washed towards the side water spaces
2 Top of Firehole | Short Bent Nozzle, No. | The nozzle must be inserted in each of the arch tube cap holes
Ring 2 and the water directed on to the top of the firehole ring.
The firebox crown plug holes must be used for the purpose if
the washout is one not requiring arch tube cap removals
3 Bottom of Fire- The nozzle must be inserted in each of the upper and lower

hole Ring and

Short Bent Nozzle, No.
2

corner plug holes and the stream of water played across the

Back Water back water space towards the opposite side, and also towards
Space the bottom of the firehole ring
Firebox—From Outside Gab— ’
4 Firebox Crown Short Straight Nozzle, | The nozzle must be inserted in ALL of the plug holes above the
No. 3 hand rail, commencing from that nearest to the cab and
working towards the smokebox, and the water played on to
the crown of the firebox towards the opposite side
\ & -« -
r
“8” AND “ X" CLASS BOILERS—continued.
Operation Section of Nozzle to be
No. Boiler. Used. Method of Washing Out.
Firebox—From Outside Cab—continued
5 Top of Side Water | Short Bent Nozzle, | The nozzle must he inserted in each of the plug holes, and in
Spaces No. 2 the same order as laid down in operation No. 4. Care must
be taken to see that the stream of water is sent in a down-
ward direction
=
6 Side Water Bpaces | Short Bent Nozzle, | The nozzle must be inserted in the side water space plug hole
No. 2 situated at about footplate level and the water played in all
directions i
7 Combustion Cham- | Short Bent Nozzle, | The nozzle must be inserted in the plug hole which is located
ber No. 2 in the barrel a little in front of the throat plate and towards
the bottom of the boiler. Care must be taken to see that
i the water is played in all directions
8 Tubes from Smoke- | Long Bent Nozzle, | The nozzle must be inserted in each of the smokebox washout
box end No. 1 ¢ plug holes. The nozzle must be moved slowly backwards

and forwards, and also given a combined rotary and side
movement for the purpose of cleaning out as large an area
as possible

B
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“8" AND “X' CLASS BOILERS—continued.

Operation
No.

Section of
Boiler.

Nozzle to be
Used.

Method of Washing Out.

10

11

Boiler Barrel

Arch Tubes

Side Water Spaces
from Cab

Replacement of
Plugs and Fill-

ing up

Boiler Barrel Nozzles.
Nos. 4 and 5

Short Straight Nozzle,
No. 3

Short Straight Nozzle,
No. 3

The nozzle with the outlet facing towards the firebox must be
inserted in each of the plug holes located at the bottom of
the boiler barrel, commencing with the plug hole nearest the
smokebox and working towards the firebox. The screwed
end of the nozzle must be given as much fore and aft move-
ment as possible. The long Brass Rod must be used in the

manner indicated in clause (j) in order to see that the Barrel ;

is clean

Before the washing out of the arch tubes is commenced the
front arch tube caps must be replaced. The nozzle must
be inserted in each of the arch tubes and the tubes thoroughly
cleaned out

The nozzle must be inserted in each of the lower corner plug
holes in the back plate, and any scale or sludge washed for-
ward towards the front corner plug holes

After the boiler has been washed out in the manner laid down
above, the washout and back arch tube plugs must be re-
placed and tightened up, and the boiler filled to half a glass
of water by means of the Short Straight Nozzle, No. 3
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BOILERS, OTHER THAN “S8” AND “X" CLASS8—continued.

Operation
No.

Section of
Boiler.

Nozzle to be
Used.

Method of Washing Out.

Firebox—From Inside Cab—
.[ Long Bent Nozzle,

Firebox Crown

Top of Firehole
Ring

Bottom of Firehole
Ring and Back
Water Space

No. 1

Short Bent Nozzle,
No. 2

Short Bent Nozzle,
No. 2

The nozzle must be inserted in each of the washout plug holes
located in the back plate at the firebox crown level and the
scale and sludge washed towards the side water spaces.
On “Al,” *A27” “D1,” “D2” and “D4” boilers the long
nozzle, No. 1, cannot be used in the erown plug holes owing
to the centres of these plug holes being on a level with the
firebox erown, therefore, on “Al” and ‘“A2” hoilers the
crown must be washed down by inserting the long bent
nozzle, No. 1, in both the R. and L. hand filler plug holes,
and on “D1,” “D2” and “D4” boilers the filler plug hole
must be used for the same purpose.

The nozzle must be inserted in each of the washout plug holes
located in the back plate at the firebox crown level and the
water played on to the top of the firehole ring.

The nozzle must be inserted in each of the back corner plug
holes and the water played across the back water space
towards the opposite side, and also towards the bottom of
the fire-hole ring. The nozzle must also be used in the centre
back plate plug hole. The washing out of this portion of
the hoiler may be carried out through the upper washout
plug hole on those boilers such as “E” and “Y” which are
fitted with an upper and lower back corner and centre plug
on account of the footplate interfering with the removal and
use of the lower plug.

BOILERS, OTHER THAN

g

AND “X*" CLASS—continued.

Operation
No.

Section of
Boiler.

Nozzle to be
Used.

Method of Washing Out.

Firebox—From Outside Gab—

Firebox Crown

Top of Side Water
Spaces

Side Water Spaces

Barrel and Tubes
from Smokebox
End

Boiler Barrel
Blocked up -

Short Straight Nozzle,
No. 3

Short Bent Nozzle,
No: 2

Short Bent Nozzle,
No. 2

Long Bent Nozzle,
No. 1 or Double Bent
Nozzle, No. 8

Long Straight Nozzle,
No. 7

The nozzle must be inserted in each of the plug holes located
at the Hand Rail level, and the water played on to the crown
of the firebox towards the opposite side. If difficulty in
regard to the entry of the nozzle is experienced owing to
these plugs being directly opposite the hand rail, the plugs
situated above the hand rail on the shoulder of the firebox
must be used.

The short bent nozzle must be inserted in each of the plug
holes indicated under operation No. 4, and the stream of water
played in all directions, particularly towards the smokebox.

The nozzle must be inserted in the side water space plug hole
situated at about footplate level, and the water played in all
directions.

The nozzle must be inserted in each of the smokehox washout
plug holes. The nozzle must be given a combined rotary
and side movement. If No. 1 Nozzle cannot be used on
those engines fitted with improved smokeboxes, then the
Double Bent Nozzle, No. 8, must be used. The long Brass
Rod must be used in the manner indicated in clause (j) in
order to see that the Barrel is clean.

This nozzle must be used from the smokebox end for the pur-
pose of clearing the hoiler barrel whenever blockage is found
to have taken place.
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lf BOILERS, OTHER THAN “S” AND “ X~ CLASS—continued.

i Operation Section of Nozzle to be

j No. Boiler. Used. Method of Washing Out.

f

i

‘;

[ 9 Barrel from Bot- Boiler Barrel Nozzles, | The nozzle, with the outlet facing towards the firebox, must ,

| tom “N” Class Nos. 4 and & be inserted in each of the plug holes located at the bottom
Engines of the boiler barrel, commencing with the plug hole nearest

» ' the smokebox and working towards the firehox. The screwed

end of the nozzle must be given as much fore and aft move-

l ment as possible. )

i 10 Front Water Space | Short Bent Nozzle, The nozzle must be inserted in the plug holes situated in the

i at Throat Plate No. 2 throat plate and the water played in every direction.

f

| 11 Side Water Spaces | Short Straight Nozzle, | The nozzle must be inserted in the back corner plug holes, and

' from Cab No. any sludge and scale which may have been deposited there

[ On “D4” Engines, No. during washing out, washed forward towards the firebox front

| G Special Bent Noz- corner plug holes.

I zle to be used :
The washing out of this portion of the boiler may be carried
out through the upper washout plug holes on those boilers
such as “E” and ““Y* which are fitted (for the reason already
| indicated in operation No. 3) with an upper and lower hack
‘ corner plug.

I ; 12 Replacement of — After the boiler has been washed out in the manner laid down
! Plugs and Fill- above, the plugs must be replaced and tightened up and the
ing Up boiler filled to half a glass of water by means of the Short

Straight Nozzle, No. 3

02

i LOCOMOTIVE_BOILERS
‘ WASHING QUT NOZZLES

| 5 - - S50 —— —
{ % Wire brosed on fo indicalte direction of fow ,60,, I
| = - 1 e =

; T =
e for Washing Dovre Firebox Crovrr, Horkr Borre! from N22 NOZZLE QSHORT BENT)

Srnofebox Used for washing oul Bock Waler
Soace, Frirehole Rirg]Soe eler
Spoce, Combuslion chamber, Throar ale
Y — — — — — — S5l — — — Dreclion
rﬁ—h————‘ % i oFf Fflawns
oy ~ "“'Boier b
= N L ARREL NOZZLE
No.:a NOZZLE (SHORT STR;‘\lGHT) NO. 4 RH. NPS LY.

,(.o,' Wp‘f:"—g’ :ﬁ;ifj:gf Tfefﬁces Far washing ouw’ Boder Barrels frorm WashHoul Flugs,
’ SRR TS e e focated @f Bottors af Barrels of SV, X Ergimes.
R e Gy R or L Fo be wsec whick Swuifs localion of Millcock

e /o‘-o'————«l
e - :

-
t

.
)

& ———a. NG Nogzke

EU______JA{— —_=- -éeﬂ;‘ o5 sSon? 3 LU——
e e

FE R
NO.6 NOZZLE SPECIAL BENT ME7 NOZZLE LONG STRAIGHT
For washime owr Sae’ Weler Spooces 75 be wsed For clearing barrel wher blockage
from Beck Corrmers O%Boilers /s Fowrd

/ . : Lot bhockes wo,
N OT Frmciphs Noggle ateret

T T3 3 ot
_’94,; 5 == el BORN)
e S
1 ot frcte o botrorss,
Ne 9 NOZZLE
Fr;gl— re@stiy Gl Siode Somces an fhose A Lrrrres
CHrambensen Gror) witkh plug close fo Foolofrle

NOS NOZZLE (DOUBLE BENT) Gy e e

For Sedter Barre! from Smokebox, lmpraved frort End rC33 carnol S wrec
Lrgrmes, £ N cannol be wsed

Trmcas K6 >

Ty

N




22

(m) Care must be taken to see that the Wash-
out Plugs are not replaced crossthreaded.

The Plugs must be greased before replacement, and
after being screwed home they should be eased back
about a quarter of a turn,

The blow-off cock must be free of scale, and before
it is shut off finally, it should be opened and closed
several times in order to clear any scale which may have
become attached to the faces during the washing out
operations.

(n) Care of Equipment.

All equipment such as spanners, nozzles, and washout
rods, must be gathered up after use and placed in a locker.

Hoses must not be left lying about the shed, but
should be coiled and placed around the washout hydrants.

The Rotary Cleaner, after use, must be cleaned,
inspected, oiled and placed in a box provided and
returned to the Leading Hand Fitter’s Store.

All equipment must be maintained in good condition,
particular care being exercised in order to see that
leakage of water through faulty joints does not take
place.

In order to ensure that the Washing Out Equipment
is maintained in good condition, regular inspections by
the Officer-in-Charge must be made.

32. Q. Explain the method and procedure which
must be followed out when lighting up a locomotive
boiler.

A. In order to prevent damage to boilers and
_engine cabs during the process of lighting up and raising
steam, it is necessary that the methods set out below
must be strictly observed.
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(1) Equipment.

Every employe engaged in lighting up a locomotive
must have the following equipment :—A Shovel, Ban-
nister Brush and Slush Lamp.

(2) Examination and Tests before Lighting Up.

(a) Before an employe commences to light up a
locomotive, either cold or under steam, he must inspect
the gauge glasses, pipes and connections, and see that
they are in good order ; must see that about half a glass
of water is showing in both gauge glasses and then test
the water level in each gauge glass as shown in sub-
clauses (b) or (¢) hereunder :—

(b) Boilers not under Steam.

(i) Must see that the steam valve on top of
the boiler is fully opened.

(ii) Must turn the water valve handle clock-
wise as far as possible and as the water
in the boiler is then shut off, the water
in the glass should disappear and escape
through the drain pipes.

(iii) Must turn the water valve handle counter
clockwise as far as possible and the water
should again rise smartly in the glass.
If it rises slowly the water passage is
partially blocked.

(iv) Must see that the water level in each glass
is about the same.

(v) When steam has been raised the test as
shown for ‘‘Boilers under Steam” (sub-
clause ‘‘C”) must be carried out.

(c)fBoilers under Steam.

(i) Must close the steam valve on top of the
boiler.

(ii) Must turn the water valve handle clock-
wise about half a turn. This permits
water to flow from the boiler direct to
the drain pipe and assist in keeping the
water passage clear.
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(iii) Must turn the water valve handle clock-
wise as far as possible.

(iv) Must open the steam valve on top of the
boiler and allow steam to blow through
the glass to the drain pipe and so assist
in keeping the glass clean.

(v) Must turn the water valve handle counter
clockwise as far as possible when the
water should rise smartly in the glass.
If it rises slowly this indicates a partial
blockage of the water passage; if it
rises high in the glass and then settles
back slowly the steam passage is partially
choked.

(vi) Must see that the water level in each glass
is about the same.

(vii) On “‘S8” and “X” class boilers the drain
valve of the water column must also be
opened for about five seconds in order to
prevent any accumulation of sediment.

(d) He must see that the regulator is closed, the
reversing gear is in mid gear, the hand brakes are
screwed on and the release cocks are open; see that
the Injector Steam Valves, Blower Valve, Turbo Steam
Valve, Lubricator Steam Valve and Air Compressor
Steam Valve are closed ; examine the firebox, brick
arch, baffle plate, firebars and grate, and see that they
are in good condition ; try over the damper to see that
it works freely, but leave it in the closed position.

(¢) He must then get down from the cab and proceed
to the smokebox along the left hand side of the engine
but on the way must see that the damper is closed, and
that the ashpan slides are closed and properly secured
either by the pawl or locking device.

(f) He must thoroughly clean all spark arresting ap-
pliances in the smokebox with the wire brush and
closely examine them for defects; remove any ashes
from behind the door plate ; clean the smokebox ring
against which the door closes and screw the door up
as tightly as possible by hand.
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(g) He must then return towards the cab along the
right hand side of the engine and see that the ashpan
slides on that side are properly closed and secured. If
the engine is standing over a pit the examination of slides
must also be made from the pit.

(3) Reporting of Defects.

Any defects which have been observed, particularly
in regard to the water gauge glasses and the spark and
ash arresting appliances, must be reported immediately
to the Officer-in-Charge, and he must take any action
necessary to ensure that the locomotive is in a safe and
proper condition before lighting up is commenced.

(4) Method of Lighting Up.
The Lighter Up must then proceed to light up the
boiler in the following manner :—

(a) A Layer of selected lumpy coal must be
placed around the four sides of the grate
leaving the centre portion uncovered.

(b) A few pieces of lighting up wood are then
to be placed in the centre portion of the
grate, the kindling material ignited and
placed on the woed, the remainder of the
wood placed in position over the ignited
kindling material and the fire allowed
to burn in that condition with the
damper closed and the fire door
open.

(c) If necessary, additional wood may be used
to raise sufficient steam pressure to enable
the blower to be used.

(d) The blower valve may then be opened
slightly and coal put on in small quan-
tities and at such intervals as to main-
tain a bright fire and to ensure that the
boiler will have approx. 100 Ib. of steam
when the crew is due to sign on. When
the blower is being used the fire-
door must be closed and the damper
opened slightly.
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(e) In emergency cases coal may be added to
the fire before the boiler has generated
sufficient steam to work the blower of the
locomotive provided the air blower is
used. While the air blower is being
used the fire door must be closed
and the damper opened slightly.

(f) Particular care must be taken to see that
all lighting up wood is completely con-
sumed before the locomotive leaves the
Shed.

(5) Early Lighting Up to be Avoided.

In order to prevent wastage of fuel, boilers must not
be lit up earlier than is necessary and the practice of
lighting up in anticipation of the locomotive being
ordered should not be carried out.

(6) GENERAL.

During the whole of the time the Lighter Up is
maintaining the fire, he will be responsible for keeping
the spark arresters clear, and the footplate swept clean
and for seeing that smoke and flame do not enter the
cab.

The presence of flame or smoke in the cab indicates
that either the draught through the ashpan is excessive
or the spark arresters require cleaning.

33. Q. What are a Fireman’s duties at the com-
mencement of a shift ?

A. Every Fireman must come on duty punc-
tually at the time appointed, strictly sober and as clean
and tidy as his duties will allow.

He must sign on, peruse tl}e Sheet and Notice Boards,
and obtain his Fireman’s kit and store, and go to the
engine.

He must first examine the pressure gauges, then test
each of the water gauge cocks, in order to ascertain if
there is sufficient water in the boiler.

e R

i
|

27

He must then examine the inside of the firebox to see
that the tubes.are not burred, that the brick arch and
baffle plate are in good order, and no firebars are
missing. ‘

The smokebox must then be examined, the spark
arresters cleaned with the wire brush provided for the.
purpose, and the joint of the smokebox door cleaned
and greased.

The fire should then be attended to in the following
manner :—Starting with slow burning coal the fire
should be so built up that a bright bed of coke may be
formed in the firebox, which will permit of the charges
of coal, placed on the fire later, burning through com-
pletely.

After the fire has been built up, its temperature should
be controlled by a careful use of the damper and blower.

The guiding principle is to think well ahead of the
work in hand in order to conform to the laws of com-
bustion which cannot be unduly hastened in locomotive
boilers without damage to beiler, losses in heat, labor
maintenance, and damage to buildings, etc., with soot-
laden gases.

When the steam pressure permits, both injectors must
be tested.

The fireman must see that the engine is equipped
with a full set of fire irons; and that these are placed
safely on the tender; also that the engine is fully
equipped with lamps, properly cleaned, and in good
order ; and, where carried, destination boards. The
engine and tender hand brakes must be cleaned and
oiled, the footplate swept, and the windows of the cab,
the front of the firebox, and the Westinghouse Com-
pressor cleaned.

When the driver is ready to move on to the turntable,
the fireman, if men are employed to turn the table, must
'see that it is in its proper position. If no men are so
employed, the fireman must place the turntable in the
proper position, then stand on the driver’s side on the
end of the turntable nearest the engine in order to bring
the wheels on that end down on to the circular track.
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34. / Q. If a Fireman finds that the water is low in
the boiler, or that the engine is likely to be late in steam,
what should he do ?

A. After taking the necessary steps to ensure
the safety of the boiler, he should call the attention of
the Driver and the Officer-in-Charge to the matter at
once.

35. Q. Do you understand that you are entirely
subordinate to the Driver, and must carry out whatever
instructions he gives you, cheerfully and respectfully?

A. Yes.

36. Q. Do you also understand that you are not
relieved of any responsibility in regard to signals, and
that you must always be on the alert to act on your own
responsibility ?

A e

37. Q. What are the Fireman’s duties after leaving
the shed and when on the road ?

A. After leaving the shed the fireman must
time his firing so that he will be able to keep a good
lookout for fixed and other signals, and he must, at all
times, draw the driver’s attention to anything he con-
siders is not safe.

When moving about in yards, either shunting or going
to and from trains, he must keep a good lookout for
Points, Point Indicators, Discs and Fixed Signals which
are within his view.

When the engine has set back on to the train, the
Fireman must promptly couple the engine to the train,
screw up the coupling as far as possible, connect the
hose couplings, and open both the train pipe cocks.

When starting away from any platform, the fireman
must exchange hand signals with the guard, as laid
down in the Rules and Regulations, and look back until
the last vehicle has passed the platform. When leaving
a Yard or, in the case of a Goods Train when re-starting
after stopping, the fireman must exchange hand signals
with the Guard when he is in the Van.
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If he does not receive a signal from the Guard he must
immediately so inform the Driver,

When firing, coal must be broken up into lumps not
larger than 4 in. cubes, the fire must be kept bright and
wedge-shaped, sloping towards the tube plate, the firing
regulated to minimise the waste of steam through the
safety valves, and when standing at or passing stations
the fire door must be opened sufficiently to prevent the
formation of black smoke.

When approaching a station where it is intended to
clean a fire, the following procedure should be adopted :(—

The fire should be worked as low as possible consistent
with keeping steam’; but there should always be a suffi-
cient body of fire in each back corner to permit a bank
of new coal placed therein being kindled ready for
spreading. Care is to be taken not to bank the coal under
the fire door, otherwise the pricker will become over-
heated while the fire is receiving attention.

Upon arrival at the station, the pricker should be used
to push the dirt and clinker forward, including that
under the two banks of coal previously referred to.
The two banks should then be ready for spreading, but
care should be exercised to see that as much as possible
of the dirt and clinker is pushed out through the dumps
into the pan before the new fire is spread.

If this practice is adopted, then a good starting fire
will always be assured.

After cleaning the fire it must be spread, and where
there is no pit accommodation any live ashes, etc., must
be quenched with water before leaving.

In order to prevent warping of the ashpan, the ashpan
sprinklers (when fitted), must be used every time the fire
is cleaned, and in addition every 15 miles when the
engine is running on a Goods train and every 30 miles
when the engine is running on a Passenger train.

Any spare time at roadside stations must be occupied
in cleaning the Westinghouse compressor, lamps and cab,
and trimming the coal on the tender.

At Caretaker and No-one-in-Charge stations, or at any
other specified stations, the fireman must assist with the
shunting and van goods. .
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When any break-down or block takes place, the fire-
man must carry out all instructions from the driver, as
provided for in the Book of Rules and Regulations, etc.

When exchanging the staff at Staff stations, either by
hand or with the auto staff exchanging apparatus, the
fireman must do so as prescribed in the Book of Rules
and Regulations, and as laid down in the General Ap-
pendix. The staff, when it is received, must be im-
mediately examined in order to make certain that it applies
to the section the train is about to enter. The driver
must be handed the staff and be informed of the names
of the stations indicated on the staff.

38. Q. What are the duties of a fireman from the
time the train reaches a terminal till the engine is put
away ?

A. On arrival at the terminal, and when in-
structed to do so by the driver, the fireman must close
both train pipe cocks and disconnect the hoses, uncouple
the engine from the train, and, where provided, couple
the dummy coupling to the engine or tender hose pipe.

When returning to the shed the same duties with
regard to keeping a lookout, apply as when leaving the
shed.

The fireman must bear in mind that the trip is prac-
tically completed, and do any firing required accordingly.

All ash and cinder must be removed from the smoke-
box and from between the flame plate and the smokebox
door, and swept off the front footplate, and the steps
of the cow-catcher. The Westinghouse Brake Com-
pressor must not be working while the smokebox is
being cleaned.

On arrival over the pit, the water must be just showing
in the top of the gauge glasses, and, unless otherwise
ordered, the pressure of steam should be high.

The water tank must be filled, the filler hole lid placed
in position, and the Crane left properly secured.

The Damper, Slides, Ash Arrester and Dump Grate
must be opened in the order shown, and the fire must
then be thoroughly cleaned out or banked.
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Banking of fires, at the completion of a shift, must
only be done on the authority of the District Rolling
Stock Superintendent.

The blower must then be shut off and the dump grate
closed. The Ash Pan must then be thoroughly cleaned
out, after which the Ash Arrester, Damper and Slides
must be properly closed and secured.

If no fuelmen or cleaners are employed on the coal
stage, the Fireman must assist in coaling the engine.

When the engine is placed in its allotted position at
the Depot, the Fireman must screw both hand brakes
hard on, assist to fill sand boxes, put away his kit, return
to the store all oil containers, and, when given permission
by the Driver, sign off.

WESTINGHOUSE AIR BRAKE AND HAND
BRAKE.

39. Q. What power is used to operate the continuous
brakes on locomotives and trains !

A. Compressed air.

40. Q. How is the compressed air obtained ?

A. The air is compressed by an Air Compressor
attached to the locomotive.

In the case of a Steam Locomotive, the Compressor is
driven by steam from the boiler, and on Electric Loco-
motives by an electrically driven motor. In all cases the
air is compressed in the air cylinders of the Compressor
and forced into the Main Reservoit.

41. Q. How does the compressed air apply the
brakes ?

A. The compressed air is stored in an Auxiliary
Reservoir on each vehicle, and when a reduction of air
in the train pipe takes place the piston of the Triple
Valve is moved and this permits the air to flow from the
Auxiliary Reservoir to a Brake Cylinder. The Brake
Cylinder contains a piston and piston rod which is
forced outwards by the compressed air and by means
of suitable levers and rods, forces the brake blocks
against the wheels.
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42. Q. Describe the principle of the Westinghouse
Automatic Air Brake,

A. Tt is a compressed air system operating as a
continuous brake throughout the train. The reducing or
increasing of the air pressure in the train pipe controls
the application and release of the brakes respectively.

43. Q‘.;."‘ ‘Name the'px:incipal parts of the Air Brake
equipment on the locomotive.

Y g

: A, Air Comj essor, Main Réservoir, Driver’s
Brake Valve, Tra e, Triple Valve, - Auxiliary
Reservoir, Brake Cylinder, Related Air Pipes and

Brake Rigping. The Straight Air Brake

fittings, a e Riggi ;
to some Iocﬂﬁlotlves.

is also fitte

riple Valve, Auxiliary Reser-

elated Air Piping and Brake & .

]

store sufficient compressed air to charge
3 ease the brakes, SEen

he flow of air from the Main
g aﬂ’;d from "'I:_he Train Pipe to

continuous brake cfjﬁﬁégtjibn.
e compressed air ffom.
Valves throughout

the compressed air in the
ver is enabled to apply or release the
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48. Q. What are the functions of the Triple Valve ?

A.  To charge the Auxiliary Reservoir, to admit
and release air to and from the Brake Cylinder for the
purposesof applying and releasing the brake.

49. Q. Why is an Auxiliary Reservoir necessary on
each vehicle ?

A. Because it is a compressed air storage
reservoir located on each vehicle, and furnishes the power
that applies the brake on that vehicle.

50. Q. Explain how the compressed air is supplied %
to the Auxiliary Reservoir on each vehicle. :

A. Compressed air flows from the Main Reser,

voir on the locomotive to the Driver’'s Brake Valve, then" .

through the Driver’s Brake Valve when in Release or'’

‘Running position to the Train Pipe, which extends

throughout the train.

Rubber Hose Pipe connections are fitted between the
engine and tender and also between all vehicles on the
train to provide flexibility. A Train Pipe Cock is also

fitted on the ends of each vehicle, and when all the
‘Hose Pipes are coupled together and all the Train Pipe

Cocks are open, a continuous Train” Pipe connection
extends from the Driver’s Brake Valve to the rear of the
last vehicle on the train. ‘

. A branch pipe fitted with a cut out cock leads off the
Train Pipe on each vehicle and conveys the compressed .
air from the Train Pipe to the Triple Valve. The com-
pressed air forces the Triple Piston to Release position
and passes through the feed grooves to the Auxiliary
Reservoir charging it to Train Pipe pressure,

e Y e R ol
51, O What is the function of the Brake Cylinder ?

A. It transmits the expansive force of the com-
pressed air from the Auxiliary Res-cnfoir through the
brake rigging to the brake blocks, forcing thei_':against

Eod ‘.i Ah;

the wheels. £
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B2 1)
controlled ¢

How is the pressure in the Brake Cylinder

o
A. By decreasing or increasing the pressure in
the Train Pipe which controls the movements of the
Triple Piston and permits the air to flow from the
Auxiliary Reservoir to the Brake Cylinder, or from the
Brake Cylinder to the atmosphere.

53. Q. How are the Automatic Brakes applied ?

A. By a reduction of Train Pipe pressure
produced :—
(a) Purposely.

(i) By the operation of the Driver’s Brake
Valve.

(ii) By the opening of a Train Pipe Cock at
the front or_ rear of a train or in the
Guard’s van.

(i) By the opening of the Passenger Com-
munication Valve on a passenger car.

(b) Accidently.
(i) By the train dividing.
(ii) By a Burst Hose Pipe.
(iii) By any other air pipe rupture between the
Air Pump and the Triple Valve on any
vehicle on the train,

54. Q. Explain how the Air Brakes are applied from
the locomotive.

A. The handle of the Driver’s Brake Valve is
turned towards the right to the *‘ Service ”’ application
or ‘‘ Emergency’’ position. This cuts off the Main
Reservoir from the Train Pipe and the compressed air in
the Train Pipe is discharged through the exhaust port
in the Driver’s Brake Valve to the atmosphere.

The resultant reduction of Train Pipe pressure permits
the Auxiliary Reservoir pressure on each vehicle which is
now greater than that in the Train Pipe to force the
Triple Valves to the applied position and the Auxiliary
Reservid pressure is then permitted to flow into the Brake
Cylindt!, applying the brake blocks to the wheels,

2
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55. Q. How are the Air Brakes released ?

A. By returning the handle of the Driver’s Brake
Valve to the left or Release position. This reopens the
connection between the Main Reservoir and Train Pipe.
Air now flowing from the Main Reservoir increases the
pressure in the Train Pipe above that remaining in the
Auxiliary Reservoir with the result that the Triple Valves
are forced to Release position, which permits the air
to escape from the Brake Cylinder to the atmosphere
and thus releases the brake blocks from the wheels. At
the same time the Auxiliary Reservoirs are again charged
to Train Pipe pressure through the Triple Valve Feed
Grooves. ;

56. Q. How is the Air Brake released by hand ?
A. By pulling the release wires connected to the

sides of vehicles or operating the hand release valves in the
cab of locomotives. ' '

57. Q. How is the continuous Train Pipe connected
between vehicles ?
A. By flexible rubber Hose Pipes attached to the
Train Pipe Cocks by a screwed nipple at one end, and
having a metal coupling head at the other, so arranged
that they can be readily coupled or uncoupled.

Hose Couplings

Position of Coupling Heads before they can be united,
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58. Q. How are the Hose Pipes between vehicles
united and made air-tight ?

A. By placing the coupling heads face to face
almost at right angles, and then turning the projecting
lugs into the corresponding grooves of the coupling
heads. The two coupling heads are exactly alike, each
being provided with a rubber packing ring, so arranged
that when the coupling heads are united, they are forced
together by the air pressure and make an air-tight seal.

59. Q. Where are the Train Pipe Cocks located on
each vehicle ?

A. At each extreme end of the Train Pipe, and
form the connection between the air Hose Pipe and the
- Train Pipe.

60. Q. For what purpose are Train Pipe Cocks
provided ?

. A. To close the Train Pipe on both sides of air
hose couplings which have to be parted when dividing the
train, and to close the Train Pipe at both ends of the train.

61. Q. Describe the position of the Train Pipe Cock
Handle in relation to the Train Pipe when in the open and
in the closed position.

A. The Handles of the Train Pipe Cocks will
point across the Train Pipe when closed and in line with
the Train Pipe when open.

Any doubt as to whether the Cock is open er closed
can be determined by observing the cut which is provided
on the plug and extended across on to the Handle.

In every case when the Cock is open the cut will be
along the Train Pipe, and when closed the cut will be
across the Train Pipe.

B R R R e
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62. Q. How many kinds of Train Pipe Cocks are
there ? i
A. Generally two; the new standard Train
Pipe Cocks which have horizontal stop plugs with the
handle on the side of the Cock, as illustrated below, and
those with vertical stop plugs which have the handle on
top of the Cock.

BENT COUPLING COCK,
(NEW STANDARD.)

INDICATING CUT ON HANDLE

COCK OPEN COCK CLOSED

63. Q. What must be done after the Hose Pipes
between two vehicles have been coupled together ¢

A. The corresponding Train Pipe Cocks must
be fully opened to allow a free passage for the compressed
air through the Train Pipe.

64. Q. Before uncoupling,the Hose Pipes between
two vehicles, what must be é@’ne?

A. The corresponding Train Pipe Cocks must
always be closed.
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65. Q. What must be done with the Train Pipe Cock
on the tender immediately before coupling the Hose Pipe
to that on the first vehicle of the train ?

A. It should be opened momentarily to give the
Train Pipe of the locomotive and tender a good blow out
to remove grit and other foreign matter.

NOTE.—IN ADDITION TO THE FOREGOING,
CLEANERS MUST HAVE A KNOWLEDGE OF
THE USE OF FIXED, HAND AND LAMP SIG-
NALS AS LAID DOWN IN THE RULES AND
REGULATIONS, AND A GENERAL KNOWLEDGE
OF THE RULES AND REGULATIONS LAID
DOWN FOR THE: GUIDANCE OF ENGINEMEN.

PRACTICAL QUESTIONS FOR ACTING FIRE-
MEN BEFORE BEING CLASSIFIED AS FIRE-
MEN.

66. Q. Trace the passage of the steam from the time
it leaves the boiler until it reaches the atmosphere ; (a)
saturated engines; (b) superheated engines.

A. (a) On saturated engines, the regulator valve
being opened, the steam passes from the dome into the
internal steam pipe in the boiler, then into the steam
chest, and is admitted to the cylinder by the valve opening
the steam port. After deing its work in the cylinder,
the steam returns through the same port into the cavity
of the slide valve, where such valves are fitted, and into
the exhaust chamber in the steam chest, where piston
valves are fitted. From the cavity in the slide valve and
the exhaust chamber in the steam chest, the steam passes
to the exhaust pipe, and up the chimney to the atmo-
sphere. (b) On superheated engines, the regulator
valve being opened, the steam passes from the dome into
the internal steam pipe in the boiler, then to the saturated
compartment of the header or steam collector fitted in the
smokebox. From the header or steam collector, the
steam passes through the elements in the large flue tubes
and returns as superheated steam to the superheated com-
partment of the header or steam collector. From the
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header the superheated steam passes to the steam chest
and is admitted to the cylinder by the piston valve
opening the steam port. After doing its work in the
cylinder, the steam returns through the same port to the
exhaust chamber in the steam chest and thence to the
exhaust pipe and up the chimney to the atmosphere.

67. Q. Describe (a) the gauge glass and its mounting.
(b) The method to be carried out in testing the water
level in the boiler.

A. (a) The gauge glass consists of a two-piece
gun metal mounting bolted together, one side of which
is left open and into which is fitted a rectangular shaped
glass. The mounting is provided with a serewed nipple
top and bottom and the gauge glass with its mounting
can be readily removed when occasion arises,

From the top nipple a pipe is taken to a steam cock
which is located on the top of the boiler and under
ordinary working conditions this cock must be kept
fully opened otherwise a false indication of the water
level is obtained in the gauge glasses.

The bottom nipple is screwed on the gauge glass boiler
mounting, one part of which is permanently fixed to the
boiler face. A hole is drilled through the boiler plate
and this communicates with a chamber inside the boiler
mounting. A spindle having a square thread is provided
in the outside portion, that is, the part which can be
detached from that portion which is permanently attached
to the boiler, This is necessary i order to carry out
repairs to the valve faces in the chamber inside the
boiler mounting. The end of the spindle is provided
with two valve faces, the front one of which is tapered
towards the boiler, while the back face is tapered away
from the boiler.

When the spindle is turned in a clockwise direction
the front valve face of the spindle makes contact with
the valve face on the mounting fixed to the boiler and
the water from the boiler is then shut off. A free passage

is then left for the steam to flow through the steam cock

on the top of the boiler through the space behind the
glass, through the boiler mounting and thence to the
drain pipe and so to the ash pan.
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When the spindle is turned in a counter clockwise oot ;
direction the back valve face of the spindie seats on the Ll BE UL wter to flow through
d i f th : the Hl £iot £ the hole which is drilled in the boiler
screwed portion o € mounting, the How of steam irom plate, S encc through e chamber e

the steam cock on top of the boiler through the gauge : By
glass to the drain pipe is shut off, a free passage through - ;I:})lun;;ngﬂ?: civ:fert Owtahetgf;as“;)ell?rllpe ki:nc‘:
the opening in the boiler is provided and water rises freep \ 4 - R

in the gauge glass until its level is found. If the steam : ; ;
valve on top of the boiler is closed, the water will rise (3) Turn the straight handle of the spindle in

up in the glass until out of sight owing to there being a clockwise direction as far as possii.)le.
no steam pressure on the top of the water. (4) Open the steam valve on top of the boiler

whereupon steam will flow through the

(b) Testing Water Levels. glass andI thence to the drain pipe and
- ; ! an, resulting in the st i

On taking over an engine under steam the level of the ll{)ept cle‘;r. S P passage being

water in both glasses should be inspected in order to see
that they agree. On some occasions a slight difference
may be noticed, however, owing to the irregularities in
the road and the springing of the engine.

Each gauge glass must be tested separately in the 68. Q. What defects will cause a false indication of
following manner :— the water level ?

(1) See that the steam cock on top of the boiler
is fully opened.

(2) Turn the straight handle on the spindle in
a clockwise direction as far as possible.
The water will then be shut off and the
steam will blow direct from the boiler
through the gauge glass and drain pipe

(5) Turn the spindle as far as possible in a
counter clockwise direction when the
water should rise smartly in the glass.

~A. Leakages of steam at the union nuts or
excessive leakage at the gauge glass joints and blockages
of steam or water passage ways. ‘

69. Q. If a variation in water levels is found, what
should be done ?

to the ash pan. . A. The attention of the Officer-in-Charge must
(3) Turn the handle of the spindle as far as be immediately drawn to the defect.
possible in a counter clockwise direction
and the water should rise smartly in 70. Q. What special precautions should be taken
the glass. when a variation of water level in the two gauges is
If the water rises slowly it indicates observed when the engine is on the road ?

a partial blockage of the water way.
If the water rises high in the glass

and then settles back slowly it indicates

that the steam passage is partially choked.

When putting an engine away the Driver must test
each gauge glass separately in the following manner :—

: A. The water level in both glasses should be
tried over in order to see if any blockage has taken place
and if one 1s found defective it must be shut off.

In any case where the test indicates that the water
and steam ways are clear but that for some reason a
variation still exists, the gauge glass showing the lesser

(p Close t};le stt;;an} iﬁci o‘ndfop (;.f tll;‘e box_leg_.l ' water level must be worked to and precautions must be
(2) Turn t eh-?fralg t han le E R (:i’ spltr} & taken to see that the water level is maintained as high
about half a turn in a clockwise direction. as possible consistent with the work to be done.
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71. Q. What is the reason for fitting release cocks
to the cylinders and steam chests ?

A. Release cocks are fitted to enable the steam
chest and cylinders to be drained of water which may
accumulate when an engine is standing or which may
be carried over when the boiler primes or when the water
is carried too high in the boiler and the regulator is
suddenly opened.

72. Q. What harmful effect are likely to occur if
the water in cylinder and steam chests is not got rid of ?

A. As water is incompressible, the ends of the
cylinders are likely to be knocked out.  Damage to
cylinders, pistons and piston rods is also likely to result.

73. Q. How are cylinder and steam chest release
cocks controlled ?

A. _They are controlled by the operation of a
lever in the engine cab.

74. Q. How many positions has the release cock
operating lever, and describe the operation of the release
cocks ?

A. Two—open and closed.

Open position.—When the lever is moved to the
open position the valve in the release cock body is
opened through the movement of a tapered rod. Al-
though there is pressure on top of the valve when steam
is admitted to the cylinders, the valve cannot seat itself
owing to the presence of the rod.

Closed position.—When the lever is moved to the
closed position: the valve is no longer held open by the
tapered rod and the valve is free to seat itself. A
small spring, however, is fitted beneath the stem of
the valve, and this keeps the valve off its seat when the
engine is standing and so allow the cylinders and steam
chest to drain. As soon as the regulator is opened the
steam pressure in the cylinders forces the valve down
against the small spring and the valve seats itself and
the escape of steam and water is cut off.
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On some of‘ the older types of engines plug release
cocks are provided, and these consist of a tapered plug
provided with a hole which in the open position allows
a free passage from the cylinders and steam chest.

75. Q. In what way must the engine be left in
regard to the release cocks when it is put away or left
unattended ?

A, The release cock operating lever in the
engine cab must be left in the open position.

76. Q. What precautions in regard to the release
cocks should be observed by an employe responsible for
the lighting up or care of a locomotive boiler ?

A. He should see that the release cocks are in
the open position and that they remain in this condition
all the time the engine is under his charge.

77. Q. Why is it not sufficient to rely upon the
position of the release cock operating lever in the cab in
order to decide if the release cocks are open ?

A. Because there may be defects in the operating
mechanism, and it is therefore always necessary to
examine the release cocks and the tapered rod.

78. Q. Describe how a locomotive should be started
from rest in order to prevent damage to the cylinders
owing to the possible presence of water.

A. During the time the engine has been standing
the lrclease cocks should have been opem, but before
starting the Driver must assure himself that the release
cocks are open. ' The engine must be moved slowly so
that all the water can be expelled through the release
cocks and they must not-be closed until all signs of water
have disappeared from the release cocks or chimney.
Under no circumstances should the release cocks be
closed until the engine has moved at least four engine
lengths.
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79. Q. When should the release cocks be opened
during the trip ?

A. The release cocks should be %pfzned wheﬁ
there are any signs of priming or water being carric
over to the cylinders. Also when it 1s known that the
duration of a stop will exceed ten minutes the release
cocks should be opened immediately the ¢ngine stops.

83. Q. Is it good management to have the engine
blowing off when waiting for a train ?

R A SN th.is can be altogether avoided if the
Fireman takes care in the matter, and uses the dampers
and injectors with judgment. All steam blown off

through the safety valves is so much fuel wasted and
should be avoided at all times.

80. Q. What parts require special attention in the 84. Q. What is the best way to work an injector 2

examination of an engine ?

A. Connecting and side rods, big and little ends
and side rod bushes, all valve gear, springs and sprmg
gear, all air and hand brake equipment, release cocks an
gear, bye-pass yalves and connections, all spark and ash
arresting appliances, smokebox and internal fittings,
firebox, tubes, baffle plate, grate and brx_ck arch, all union
nuts, bolts, set screws, cotters, split pins, etc.

A. When adjustable, it should be set to supply
as much water as the engine is using so as to be kept
almost constantly at work ; this is important on long
runs. If an injector has been shut off, it should not be put
on just before firing, but the engine should be fired first
and the injector put on afterwards. It is important also to
keep the injector steam cock closed when the injectors are
not in use, otherwise the steam remains in contact with
the injector, thus injuring the cones and increasing the
risk of failure through overheating. The injectors must
be worked alternately to ensure both being kept in

81. Q. Is it necessary to go underneath the tender
: working order.

as part of the regular examination, before leaving the

p . .
S A. Yes; the brake gear, the springs, pins, the

couplings between engine and tender, etc., are liable to be
defective.

85. Q. Explain the action of the sight feed lubri-

~— cator. (a) Ordinary; (b) Detroit; (c) Mechanical Lu-
bricator.

A. (a) The action of the ordinary sight feed
lubrigator is as follows.—When steam is admitted into the
fubricator it is condensed in the globe, at the same time
it is condensed in an internal pipe in the globe, and
charges the sight feed glass with water. On opening the
water valve the pressure is admitted to the bottom of the
oil chamber, and forces the oil through an internal pipe
to the sight feed valve. By then opening the retention
valve a jet of dry steam is admitted to the cylinders, and
by opening the sight feed valve the oil being lighter than
water passes through the water in the sight feed glass to
the retention valve. Here it is met by the jet of dry
steam which mingles with the oil and forces it away in the
form of a spray to the steam chest and cylinders, where
it lubricates the valves and cylinders. '

82. Q. What is the effect of filling the boiler too
high at starting ?

A. When the regulator is opened, wet steam
instead of dry steam may be drawn through the internal
steam pipes of the cylinders. With superheater engines
the elemengsay become filled with water and this water
has to be evaporated before the full benefit of supe;-
heating can be obtained. The wet steam also affects ’ch e
oil film on the cylinder walls and valve faces, and this
increases the internal frictional resistance to be overcome,
which means more power must be absorbed leaving leﬁs
available to draw the train. The presence of water in the
cylinders may also result in breakage of the covers or
damage to the cylinders themselves.
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(b) In the Detroit Lubricator the principle employed
is hydrostatic. A drop of water admitted to a tank,
containing a lighter fluid must, owing to its greater
weight or specific gravity, displace an equal volume of
that fluid. A column of water exerting its weight to
displace a lighter fluid is the force which operates the
lubricator. ‘This force is measured by the height of the
column of water 2nd is not affected by the steam pressure, .
as the steam pressure on top of this column and at the
point of discharge of oil from the sight feed chamber are
equal. When a lubricator is in operation in service, the
pressure within the oil reservoir is equal to the boiler
pressure, plus the weight of the column of water in the
condenser, while the condenser, equalising tubes, sight
feed chambers, and delivery pipes are under boiler
pressure only. The water from the condenser, there-
fore, under the pressure of a practically constant head
enters the oil reservoir through the water valve, dis-
placing the oil and forcing it drop by drop through the
sight feed chamber to the point of discharge to lubricate
the valves, cylinders, etc.

(c) The Mechanical Lubricator is worked on the
same principle as a pump. A rectangular-shaped oil
reservoir, bolted to the footplate, contains a number of
pump barrels, the outlets of which run to the various
points of lubrication.

The pumping action is obtained from the crosshead or
quadrant from which suitable links are taken to the driv-
ing arm of the lubricator. The arm is attached to a
ratchet mechanism with a ratchet wheel keyed to the
driving eccentric shaft. The shaft passes through a
packing gland and runs from one side of the oil reservoir
to the other. With a Wakefield Lubricator the eccentrics
are located between the pump barrels and the movement
of the cross head or quadrant causes the driving eccentric
shaft to rotate and the pump barrels are thus given a to
and fro motion. This action against the pump plungers
results in the oil being foreed along the pipes.

Check valves and oil test plugs are provided in the
pipe lines.
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Adjustment of the “ced is . biained

. | the ‘zed is..biai isi

il adpuotmbb ned by the provision of
A strainer is fitted to he ey reservoir in order to

Ef;vlfnt thf? entry of any rilterial\ “ich would result in
ckage of the plungers, bar.els o1 iping,

mgj?ije set;inlgl of1 mechanical Tubricators is made by.a
ember of the shed staff, and n oy should 1
¢ alteration shnuid b
8ade l.mless under exceptional ..",ircurnstﬂ.nces.L :
ficer-in-Charge should be :
any alteration.

! ' The
immediately notified of

86 Q. What is the purpose of a sa

3 Fot i, .\
locomotive boiler ? P Mo

A 0 relieve h b o
. I 1 ] the bDIleI 111) oV 5]
: : m er: prf..\ gure Of

87. Q. What sﬁould be d
steam through safety valveS?one to present waste of

_ A, The firing should be so regulated w
grllgu}e s working that the steam Willg not risehfc:cr)1 :ﬁ:
o‘évléllg off point when steam has to be shut off unex-
gzc edly. Blowing off may be prevented by closing the
mpers, opening the firebox door a little, and keeping

=88, Q. Describe a blower, and its use and abuse

A. A blower is a devi
A : evice designed for the pur-
f:sitral glfxcl;n;wdutgﬁa‘J?t of steam up the chimney in oI;der
n artificial current of air and so incr
ease the
:}lvr}:l:nght on th_e ﬁl:e. Its proper use is to prevent smoke
= sa(;l tin%lltlﬁ is got working, to draw the fire gases
Nay at they dp not pass into the cab
and to
Etl];nulat? the fire when necessary. The abuse of the
forvyer 15;1 drawing cold air through the tubes, and by
. cing the fire when it is not necessary, causing waste
of steam through the safety valves.

89. Q. What advantage is it f
: ge is it for the fireman to kn
the grades of the lines and the lecation of the stationlgo?w

A. This enables him A i
A to regulate the firing to suit’
the flucruating work the engine is required to %lo. .
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WESTINGHOUSE AIR BRAKE.

90. Q. What two Air Brake Systems are employed
on modern Locomotives ? ;

A. " Automatic and Straight Air.

91. Q. On what vehicles is the Automatic Air Brake

used ?
A. On Locomotives, Rail Motors, Parcels
Coaches, Motor Coaches, Cars and Trucks.

92. Q. Where is the Straight Air Brake used ?

A. On Steam and Electric Locomotives, Rail
Motors, Parcels Coaches and some Motor Coaches.

93. Q. Where is the air stored that applies the
Automatic Brake ?

A. In the Auxiliary Reservoir fitted on each
vehicle.

94, Q. Where is the air stored that releases the
brakes ?

A. In the Main Reservoirs on Locomotives and
Motor Coaches.

95. Q. Where is the air stored that applies the
Straight Air Brake ?

A. In the Main Reservoirs on the Locomotives
and Motor Coaches.

96. Q. What types of Air Compressors are in use
on Steam Locomotives.

A. Two; one such as the ““ D class which
is a double acting compressor with one steam cylinder
located above the air cylinder, and the other known as
the Cross Compound Compressor with two steam and
two air cylinders arranged side by side respectively, the
small or high pressure steam cylinder being above the
large or low pressure air cylinder and the large or low
pressure steam cylinder above the small or high pressure
air cylinder. '
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97. Q. Are the Air Compressors used exclusively
for supplying compressed air for the Air Brake Systems ?

A. On modern locomotives Compressed Air is
also required for the operation of auxiliary devices, such
as Air Sanding equipment, Fire Doors, Ashpans Slide
and Reversing Gear.

98. Q. What device is employed to maintain a
constant Main Reservoir pressure ?

A., An Air Compressor Governor which is fitted
on the steam supply pipe to the Compressor. It is con-
trolled by Main Reservoir pressure in such a manner
that the Governor Valve automatically stops or starts
the Compressor as required.

99. Q. What is the authorised Main Reservoir pres-
sure on Steam Locomotives ?

A, 100- Ib. per sq. |iBgh.
100. Q. What Train Pipe Pressure should be
carried on steam service trains ?

A. Passenger trains ... 70 lb. to 75 lb. per

sq. inch.

Mixed trains s w0 1b. to 750 1b. per
; sq. inch.

Goods trains 265 1b. te 75 1b.l per
sq. inch.

101. Q. What means are provided on modern loco-
motives to maintain a constant pressure in the train pipe ?

A. An automatic Feed Valve which maintains
a constant train pipe pressure whilst the Driver’s Brake
Valve is in running position.

102. Q. What is meant by Reserve Pressure.

__A. Reserve pressure is the pressure that is
carried in the Main Reservoir in excess of that carried
in the train pipe.
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103. Q. What is“the usc of Reserve pressure ?

A. ‘The increased pressure when passed into
the train pipe through the Driver’s Brake Valve in
Release position, assists to force the Triple Valves to
Release position and to recharge the Auxiliary Reservoirs.,

104. Q. How much reserve pressure is usually
carried ? :
A. Fron25-35 Ib. according to the adjustment
of the Automatic Feed Valve and Governor, where
provided.

>_/ 105[5; Q. What is a Pressure Retaining Valve ?

; A. It is a valve loaded to approximately 15 lb.
per sq. inch and attached to the exhaust ports of the
Triple Valves on locomotives and tenders not fitted
with the Straight Air Brake. When the handle of the
tetaining valve is turned to the closed position, it retains
about 15 1b. per sq. inch pressure in the brake cylinder
for the purpose of retarding the locomotive whilst the
train brakes are releasing and the auxiliary reservoirs
are recharging.

106. Q. What particular attention must the Driver
give to the Air Compressors ?

A. He must see that they are efficiently lubri-
cated, '

107. Q. What particular daily attention must the
Driver give to Main Reservoirs ?

A. He must drain all Main Reservoirs by open-
ing the drain cocks to ensure that they are kept free from
accumulated water and that the connecting pipes are not
blanked. :

108. Q. What causes the Automatic Air Brake fo
apply on a vehicle ?

A. A reduction of train pipe pressure below

that of the Auxiliary Reservoir.

7

109. Q. What causes the Automatic Air Brake to
release on a vyehicle ?

A. Incréasing the ‘train pipe pressure above

that of the Auxiliary Reservoir by means of the Driver’s
Brake Valve, or reducing the Auxiliary Reservoir pres-
sure below that of the train pipe by means of the hand
Release Valve. :

110. Q. Why is it important to maintain all air
brake apparatus free from leakage ?

A. In order to get efficient service from the air.
brakes and economy in compressed air consumption, and
also to prevent undesired automatic application of the air
brakes as a result of train pipe leakage.

111. Q. Why is it important before starting atrain
to know that the train pipe cocks are fully open through-

out the train with the exception of those at the extreme

front and rear of the train ?

A. Because otherwise the train would not be
under full control as all brakes at the rear of any closed
train pipe cock would be inoperative.

A

112. Q. How can it be determined that the neces-
sary train pipe cocks are open and the train pipe con-
tinuity complete before the train is started ?

A. By ensuring that the Regulation Air Brake
tests are carried out before departure.

113. Q. What are the functions of the improved
Triple Valve ?

A. To control the flow of compressed air from
the train pipe to the Auxiliary Reservoir, from the
Auxiliary Reservoir to the Brake Cylinder, from the
Brake Cylinder to the atmosphere, and also from the
train pipe to the bulb, and from the bulb to the atmos-
phere.
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the graduating valve ¢
close the feed groo

pressure on one side and
re on the other. :

: function_, of the T'rip]e— __SI_i:lc

e flow of cor pressed
- the brake cylinder, the brake
e atmosphere, the train pipe to the bulb,
ulb to the tmosphere

the Graduating _

fate the flow of compressed air from
ir to the, Brake Cylmder.

ATt ensures a more mmultaneous action of
the ‘brakes throughout the train by providing a local
reduction of train pipe pxessure in conjunction with the
reductmn mﬁdc by,the Driver’s Brake Valve.,  °
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