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LOCOKOWIVE CUORRASIUONDENER COURSE o L_(_:.g‘

LESSON . Noa .1

NORTH cA \NTERBURY"

INTRODUCTORY:

This course follows on from the Cleaners and Firemens
correspondence course but, naturally, it is more technical and more -

- comprehensive.

Students who have taken the Tirst course will note that three
of the original lessons are included in this present series, viz.,
the locomotive boller and engine and oil burning equipment and its
operations. 'The questions on the these lessons will be suitably
framed to sclicit from students a fuller knowledge of the subjects
discussed, in uniformity with their wider practical experience.

The theme of the locomotive boller and engine will be elaborated in
subsequent lessons,

AIM:

. ithe puepose of the course is to give you & thorouwgh knewledege
of the<locomotive so that you will be enabled nct only to successfully
pass your examinations, but also to give you a real interest in the
important job you have undertaken,  Modern transport developments---. -
have entailed the building-of larger, more complex, and more
efficient units of motive power, and this demands from-engine crews
a higher standard of technical knowledge so that-fthey may become
competent in their operations.

- The installation of modern signalling ecguipment to deal with
the ever increasing density of traffic on our main lines and faster
and heavier itrains also means that locomotive crews should have an
intimate knowledge and undePstanding of” the signalling systems-in
use on our rallways.

This aspect of the Enginedrivers responsibilities will be
fully covered in the course, and in this comnnection, s tudents are
advised that frequent reference to the Rules and Regulations and
Handbook of Instructions will be necessary to successfully deal Wlth
the-sectiong dealing with signal and tablet operation.

The lessons will prove useful and interesting if they are given
constitent study and a real effort is made by the student to complete
them rewularlyo Students are enjoined to seek information on any
technical questions that seem obscure to them, as this is a service
that the Training School is pleased to undertake. Such inguiries
should be written on separate sheets of paper and maybe included in
the lesson envelopes for the sake of convenience. Such inquiries

may be sent in by any locomotlve member notwithstanding that he
might not be taking the cours

HOW_TO HANDLE THE LESSONS:

Answers to each set of guestions should be written in ink on

serap paper and forwarded for checking to the Supervisor, Staff

Training, Wellington, Use the envelope provided with the lesson.

On receipt in Wellington, the answers will be checked, corrected
where necessary, and returned to you, together with the following
lesson, The corrected answers should be kept for reference purposes.

Put your name, address and date at the right hand top corner
of the first sheet of answers.

Leave sufficient room at the top of the first page for the
"Marks" stampe :

At the beginning of cach set of answers write the lesson number.
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The answers must follow each other in the order given in the
list of questlons.

A space of at least three lines must be left between answers
to enable corrections and amendments to be made.

Write all queries on a separate sheet of paver with your name
and address and date on the right hand top corner, because all
answers to questions are dealt with separately from the lessons,

Whefe queries are made in connection with checked papers, a
separate memorandum must be sent with the lesson concerned,

The questions papers must be attached to the answer,

Endeavour to cultivate neatness of writing and setting out, :
good spelling should also be aimed at, as this will greatly facilitate
accuracy and assist you to be successful,.

You should endeavour to complete each lesson in a fortnight so
that the whole course may be completed before you sit for your
examination,

Write answers in your own words, Do not quote instructions
word for word. To copy the answers direct from the book is of
little use, Be brief without missing essential points,

Read carefully through the relevant articles in the papers and
instruction books and endeavour to make yourself thoroughly -
conversant with the subjects you are studying,

When students are granted annual leave etc., or are transferred
they are requested to advise the Qupervisor, Staff Training,

Wellington, immediately,

A FEW DO'S AND DONT'S:

Make up your mind that you are going to put your best into
your studicse If you are half-~hearted about it, don't take up the
course. The effort and the expenditure in running the course
cannot be justified on those grounds,

Don't let anything prevent you from completlng the lessons on
due date,

Don't be put off by discouraglng remarks from disinterested
parties. Remember that the more active and interested you are, and
the more you strive to do every Jjob well, the easier it all becomes
for everybody, yourself included.

Take every opportunity of attending lectures and instructional
classes that are held from time to time by special officers - the
Signal Instructor, the Brake Ipspector, and the Road Foreman, :
Remember that the Locomotive Foreman and his assistants are ready
and willing to impart their store of knowledge to you at all times,
Do not hesitate to approach them when in any difficulty.

Do not expect too much from this Correspondence Coursee While
it is aimed at giving an adequate theoretical training theye is
no substitute for practical experience on the road, and no amount
of theory will make up for personal deficiencies in the student.

He must tackle his job conselentiously, giving close attention to
his detalled duties and exercise g wise discretion in meeting
difficulties that crop up inevitably in train operation,
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By Belhs restless in his endeavours to acquire ail types orf
infofmation, not only that confined to the operatfon of the
Jocomotive, bult also touching the wider sphere of transporation
generally, he will find that locomotive running is something more
than the mechanical operation of a large machine, but that it plays
a vital part in the complex business of supplying the community
with an essential social service, The Jjob is worth doing, It is
wath ddng well, and your enrolment as a student shows that you are

keen to give your best. The course will help you considerably in
achieving ambition,.

IHE ENGINEDRIVERS EXAMINATTIONS :

The examination of a fireman for the position of Enginedriver,
and the Enginedriver's examination for the positlon of first class
Enginedriver, are fairly comprehensive, covering the follcwing
subjects :-

1 Care and operation of the locomotive and ifs avxiliaries.

2, Knowledge of the locomotive boiler, its construction, operation
. and maintenance to secure maximum efficlency consistent With
economical control,

3¢ Constructional details of the locomotiwve ﬂnd the ability %o
. . deal with breakdowns and defects,

&. Methods of lubrication, the making and use of trimﬁings,

5¢ Methods of preparing, putting away and general working on the roade.

6, Methodical examination of the locomotive and the reporting and
booking of mechanical defects,

7. Correct interpretation of all signals and Jjudgement of dlstances.

8¢ General knowledge of and the proper application of the Rules and
Regulations,

9¢ The principle and operation of the Westinghouse Automatic,
Straight Air, A, 6. E, T» ond 2ll allied air brake apparatus on
the locomotive tender and vehicles,

SPECIAL FACILITIES:

The attention of students is drawn %o the special facilities
which are available for gaining specialised knowledge of a practical
nature <£rom the Denartment’s experts i

INSTRUCTION CARS:

Mully equipped instruction cars are located in the North and
Soutn Islands and these are under the control of the Brake Inspectors
who are only %oo happy to explain and demonstrate the purpose and
constructional details of the wide range of models. Every
oprortunity should be taken by students to visit these cars when in
their district as much useful information will be avallable.

SIGNAL INSTRUCTORS:

Bach Island has its own Signal Instructor who also wvisits each
Locomotive Depot at freqguent intervals for the purpose of lecturing
and demonstrating models and diagrams covering all phases of railway
signalling operations. In addition these officers will shortly
be giving demonstrations with coloured £ilm strips ¢f all types of
Three Position Automatic Signals,
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Students are urged, therefore, to make the fullest p0031ble use
of these facilities created for their particular ingtruction and
guidance.

ROAD FOREMEN :

Road Foremen are available at most depots, and they will be glad
o discuss any particular problem with any member sufficiently
interested to make enquiries,

DEFINITIONS AND EQUIVALENTS OF TECHNICAL TERMS AND LOCOMOTIVE DATA:

The af%achsd ' dictionary of terms have been compiled to provide
at a glance the meaning. of most of the terms used in connection with
. modern locomotive practice,

DESCRIPTION OF A STEAM LOCOMOTIVE, BOILER, AND ATTACHMENTS:

A NeZsRo Ab class locomotive is shown in Fige. 1. This drawing
should be studied when reading this description and if this is done,
the design, construction and use of the different parts will be
easier to understand and remember. The Ab..class locomotive has been
selected for the purpose of illustration because it is simple in design
and construction and is being used extensively throughout New Zealande
The drawing does not show a complete arrangement of the locomotive, but
is intended merely to show where the principal parts of the engine are,
and what they do. It should be borne in mind that other classes of our
locomotives may differ in some respects from the Ab class described
below. Wherever possible these differences have been mentioned in the
description.

The steam locomotive consists of three main parts, (&) the boiler,
where the steam is generated, (b) the engine, where the steam is
converted into mechanical work for pulling the train along, and (c)
the tender, where the coal and water for the boiler are carried.

The boiler is the power house of the locomotive from which the-
energy generated provides the motive power for the propulsion of the
locomotive and ultimately the traln,

‘The student will require to make himself thoroughly familiar withall
aspects of this 1mp0ftant and essential part of the locomotive as he
will be responsible to a 1ar@e extent for obtaining the most efficient
results from the boiler in hlS capacity as a cleaner and later as a
fireman.

This subject will therefore be dealt with fully in this and
subsequent lessons.

The diagram issued with Lesson No. 1 will be required for
reference in order that the various parts may be quickly identified.

_Eurther diagrams of individual parts or attachments of the
locomotive boiler will be suppliced in subsequent lessons and these
should be carefully filed for future refercnce.

The locomotive boiler may be divided into five parts, as follows :-

(a) The barrel containing the tubes, which are held in position by the
steel tubeplate (5) at the firebox end, and by the steel tubeplate
(3L4) at the smokebox end of the boiler. The tubes 1% inches in

diameter conduct the Products of combustion from the firebox to the

smokebox, thus exposing a lwrgo amount of heating surface .to the
surrounding water for evaporaling purposes,

(b) The outer wrapper forming the outer casing for the steam and water
space surrounding the firebox.

(¢) The firebox containing the Ffire grate, brick arch (6t) etc. and
- providing room for burnlng the Tueds
(d) Smokebox containing blast pipe (30) main steam pipes (28 =u
per-
heater (27) etc., and for supporting the funnel (29),
(e) Funnel for conveying the smoho, etc.y above the train level and

for producing, in conjunction with the blast, a strong draught for
the Proper combustion of the Ffiuel.

a'iLﬁ
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The boiler shell or barrel is made from flat mild steel plates 1/2
inch thicks. These flat plates are rolled into circular courses of
the required diameter, and joined by longitudinal seams, which are
butted and rivetted together by means of covering plates, inside and
outside, secured by double rowa of rivetis, Two of these courses are

then rivetted together to form the barrel of an Ab. boiler (on "K"
class locomotives, three courses are used)s :

The outer wrapper plate is made from one plate forming the top and
sides and securel 0 the foundation ring (65)s

4

The faceplate(1)is fitted into the outer wrapper and formsthe rear
‘end of the boiler. This plate is deeply flagged, being pressed inte
shape by hydraulic pressure, with the flanges turned at a larger
radius to give strength and elasticity. The outer wrapper is rivetted
to this flanged plate on the two sides and top, the bottom being
secured to the foundation ring (65)s The various mountings which
control the steam to the different parts are fitted to the faceplate,
such as the regulator/and water gauge glass fittings, etce

: gland.
The throatplate is made from mild steel, and is the front of the outer
wrapper platee. It is fitted in the form of a saddle to the boiler
and rivetted to the foundation ring (59)s

The smokebox tubeplate (34) is made from mild steel, flanged all round
and rivetted just inside the front end of the boiler barrels It is
drilled to take the superheater flues (410) and boiler tubes(9)s

The firebox tubeplate(5) is made from mild steel, flanged all round
and rivetted to the sides of the firebox, and holes are drilled in it
in exactly the same position as for the smokebox tubeplate to take
the superheater flues and boiler tubesas

The foundation ring (59 and 65)extends round the bottom of the firebox
and is secured between the inner and outer shells by rivets passing
through the two shells and the ringe.

The firebox is made from a mild steel plate, the crown sheet bent

Fo form the top and sides, another plate, the backplate shaped to suit
the firebox door, forms the back of the box, and the tubeplate the
fronte :

Stays are used in the construction of a locomotive boiler around the
Tirebox, as the circular parts of the boiler can easily withstand the
internal pressure, but the flat surfaces around the firebox would
immediately bulge were it not for the stays tieing the two surfaces
togethors Around the back, front and sides of the firebox, the

jnner and outer plates ape held together by stays, some of which are

a flexible type of stay, and which permit a certain amount of movement
between the two surfaccse

The Paceplate is stayed to the top of the outer wrapper by
means of palm stays or end braces (6) and the top of the firebox is
stayed partly by sling stays (8) and partly by crown stays (7 e

The bottom of the firebox is formed by the firegr:te, which is made
With bars (62) of a suitable shape to admit the air necessary for

the burning coale These bars are placed side by side and legthways
with the firebox, the ends being supported by bearer bars fixed
across the bottom of the boXe These firebars are made in the form
of a tapered iron casting, wider at the top edge than the bottom, and.
gcast with facings to keep them a suitable distance apart, so that the
aip can pass freely between them to the firee The firegrate inclines
downwards towards the tubeplate, the motion of the engine thereby
gradually working the fuel forward and assisting in a proper
distribution of the fire over the grate area.
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An arch (6L) made from firebricks is erected inside the firebox
immediately beneath the bottom row of tubes, where a combustion
chamber is not provided, It is built in the form of an arch so as
to be self-~-supvorting, being erected from side to gide of the flrebox,
the two ends resting on studs.

On the larger locomotives 1t is common practice to provmde a
combustion chamber in which the gases from the firebox can commingle
- before passing on through the tubes, thus bringing about more cgmplete
combustion of the fuel, This chamber is as a rule formed as a;
- extension of the interior firebox, to the heatlng surface of which it -
adds a faikly considerable area,. /

The arch, which inclines upwards towards the flre~hole door acts
as a baffle and performs a very important function as such in
compelllnn the gases to take a circuitous course through the firebox,
thereby giving more time for their proper combination and combustion.

The grate area of Ab locomotive boiler is 33 sqe fte,and it is
only by the use of an intensely strong draught that sufficient fuel
can be burned to meet the heavy demand for steam., If unretarded, it
will be seen that this strong draught would carry forward the products
of the fire before their heat had been given up. These holt gases
would escape by the lower rows of tubes and the cold air would be
drawn from the firehole door over the top of the fire to the detriment
of the tubeplate, tube-ends and steam pressure.

The baffle plate (2) which is fitted in the firehole door, is made to
roint downwards, so that the entering cold air is directed towards-the
hot gases and flame passing over the edge of the brick arch, the baffle
plate and arch acting in conjunction for the proper mixing of the hot
gases and the incoming air,
The ashpan (63) is fixed below the fire grate and forms a receptacle
or retaining the ashes that fall from the fire, It is made from mild
steel plates, and completely encloses the underside of the firebars.
. Doors are fitted in the bottom of the ashpan, being €perated by levers
extending outside the ashpan, and are used 0 dump the ashes that
‘have collected in the ashpan hopperss
The heating surface of a locomotive boiler consists of the wet side
(outside) area of the firebox, and also the wet side (outside) area of
the tubes and flues. Water surrounds the firebox except on the under-
side, The space between the firebox side plates and the auter wrapper,
and which 1s spanned by stays already referred to, is called the water
space, and here steam is very guickly produced as a result of the great
heat given off by the white hot fire in the firebox. The hot gases from
the fire pass through the tubes and flues on their way to the smokebox
and in so doing they transmit the greater part of the heat which they
contain to the tubes and flucs which are quickly heated through, thus
- causing the surrounding water to be rapidly eonverted into steams
On an Ab locomotive the heating surface of this.firebox is 124 sqge.

£t., and of the tubes and flues, 1024 so.ft., making a total surface
of T8 sa. T,

A table setting out uhC heating surfaces, brate areas, and working
pressures of all classes of NeZeRe locomotlves is attached to this
lesson for purposes of comparision.

The steam dome (14) is made from a flat mild steel plate, rolled
cireularly to the required diamoter, which, by means of a suitably
ghaped base, is rivetted to the boller barrel, and is enclosed on

tep by a cover (16)s The function of the steam dome is to form a

- reservolr for the collection of steam well up above the water level ef
the boiler.s It is a well-established fact in engineering that more
work can be got out of an engine when "dry" steam (i.e. steam with
which water is not mixed) can be obtained, and consequently by taking
it at a point as far removed from the boliler barrel as is pessible,
the risk of water being intermixed with the steam is lessened,
although by no means eliminate entirely, :
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The regulator valve (15) Pige3 which governs the admission of stea
to the cylinders, is loﬂ ted in the dome for the reasons referred to
above. It consists of an ircn casting, in which dperates an
.equilibrium opr double~beat valve, so callsd because by virtue of

i1ts design, the minimum of e¢ffort 1s required to operate its It is
operated by means of the regulator road {412) which reaches back
through the faceplate into the cabs

’UQ

Steam is also taken from the dome by means of three pipes 1o
provide steam for auxiliary purposesSo One pipe leads steam Lrom
the dome to the main steam mitre (3) on the top of the boiler in the
cab, amnd thence it is distributed to the various mountings in,the cab
such as the injectors, blower etc Another pipe provides steam for
the drifting valve, while the thrd provides steam for the Westing-
house pumpse

The stand pipe (18‘ is an iron casting located immediately
below the regulator valve and in addion to conducting the steam
for the regulator, also serves as & falerum point for the regulator
road (12). (A fulerum is the support on or against which a lewer
rests: a prop or support)r

G

The internal steam pipe (49} or dry pipe, as it is sometimes
eailied, is o mnld Sliecel bube With brass ecasbings at each erdp
conveying the steam from the dome to the superheater header g 27
in the smoke box. It terminates at the swmokebox tubeplate in a
. 8pherical ring joint, and it is held in position by the flange of
the superheater header.

The Superhcater (27) and Figs. L consists of a steam collector, when
saturated steam is collected, dried and furthcr heated before it is
passed to the engine cylinders. This operation is termed super-

heating the steams
Generslly, the superhester performs two fuuetions 3

(a) It acts as a steam dricr by cvaporating the moisture carried
“over by steam Trom the boiier:

(b) The dried steam ig heated soms 200 degrees to 300 degrecs
Pahrenheit above its nosmal ftemperature at the working p“essurc

B 3
and an increase in volume occurSe

not only is the loss due to the earryiig over © ulsturo avoided
but initial condensation in the cylinders is eliminated, or very
greatly reduced, -and ‘losses due to leakage are 1% - decreaseds

By superheating the steam, as this heating process is termed
t i

In the "M.L.S." type of superhsater, the saturated: qnd ouporheateu
steam headers are combined in one casting having two separate secries
of chambers. This casting is positioned horigontally acieoss the
upper part of the smokebox. It is provi ed with a flange for connection
to the tube plate sc as to communicate with the internal steam pipe
and also outlet flanges for the smokebox steam pipes leading to
the eylinders,

The casting is divided bv'internal walls inte 2 number of
saturated and superheated stecam compartments so that the flow of

steam from the regulator Lo the sheam chests can only take -place

by traversing the superheatinﬁ glements, which form the only
communicating means betwcen the two serics of chambers in the headcere
Thus it is ensured that =1l the stcam is superhcated by passing through
the elements on its way to the cylindsis

te' of a continuous pipe. of

(S

Rach superheater elenent |
solid drawn stcel tubinga Four oL +"kiu are connected by
three return bends. The dmnlcl 5t onds are bepT towa rds .
and are clamped to steam comparitments of the nﬂadeP 50 Laa* the inlet

end communicates with a_saturated anc the ocutlet end Wi %
puperneate ch%movr Locrs are ents, sach with an ovelra i
ehgth of 54 f inan Kbs Doll
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The elements are located in the superheater flues in the boiler.
These flues avre of large diameter to accommodate the elements without
vnduly restricting the area for gas flow, and are arranged in two
horigzontal rows across the upper part of the boiler. They extend
from the smoke box tubeplate to within about 42 inches from the
Lirebox tubeplatea

It will be seen, therefore, that in operation the steam is
Buperheated by the firebox gasos which flow through the large
superheater flues giving up part of their heat to the steam passing
through the elements on its way from the internal pipe to the cylinders
the balance of the heat being used in evaporating the water in the
boiler. As a result of this transference of heat through the
elements the steam is first dried and then superheated, with the
result that it has a much higher temperature on reaching the cylinders
than when it left the steam dome,

In the N.Z.R. superheater, with which some Ab, locomotives are
fitted, the superheater header is made in two parts, one on each
side of the smokebox, and the steam taken from the internal pipe
divides at a tee-piece at the upper part of the smokebox tubeplate
The superheater flues are arranged vertically in two rows on each
side of the smokebox, there being six flues on each side. Each
header, both R.H. and L.H, has two chambers, saturated and superheated
as in the M.L.S. superheater, and the steam, after leaving the tee-
picece, passes through the saturated chamber, through the elements and
back again to the superheated chamber, whence it passes into a pipe
cannecting the superheated chambers of both hecaders, from which it
is finally passed to the cylinders.

On the C,' K, Kae« Kbe class locomotives there is an important
difference in the path followed by the steam through the dome to the
atmospheres These classes of locomotive arc fitted with the M.L.b.
combined header and regulator, in which the regulator valve 1is
incorporated in the superheater castings. Actually there is a series
of poppet valves, actuated by a camshaft from the regulator lever in
the cabd, and so arranged that they open in sequence accordinglto the
amount the regulator lever is opened, In this type of superhecater,
the steam passes through the superheater elements before passing
through the regulators The path of the stecam is thus from the dome
to the dry pipe, then through the superheater elements, and finally
past the regulator valve before passing to the cylinderse This
arrangement has a number of advantages over the old one of having
the regulator in the dome, the chief of which are :-

(2) The regulatbr is as near as possible to the valve chest in the
steam linee Under the old system when the regulator is opened,
steam has to fill up the internal steam pipe and superheater
elements before passing to the steam pipes and so to the valve
chests, resulting in a considerable time lag between the opening
of the regulator valve and the arrival of the steam in the
¢ylinders. With the new arrangement this time lag is largely

eliminated, as the steam passes straight to the steam pipes and valve

chestd from the regulator, resulting in much easier control of the
locomotive, especially for shunting works

(v) The elements are always full of steam, thus reducing the risk
of burning out, which might accur undcr the old arrangement,
through the clement becoming dry after the throttle has been
closede _

ave ¢e 0 (R R

3/12/U47.



i
A

Locomomm GOHRESPOJ\IDENCE COURSE = FIREMEN AND HENDERSON -

WAIPARA
ENGINEDRIVERSs' \oryy CANTERBURY

LESSON MOy 1 2 PUGE e

& disadvantage of this type orf. regulator is that if a superhesater
bursts or blows badly, the locomotive will become completely immobilised
because it will be neoessary'to shut down the steam=valve which isg
f£itted to the steam dome¢ . Another fault which sometimes develops 18

_that rragments of scalé. rrom the superlicater elements or boiler which

work their way into the seats of the poppet’ ValVeS controlled: by the

-camshaft and regulator lever which results in the- régulator being

difficult to. closc. -~ The intense heat of the. superheated steam on tha
valyve faces alsoc cause Some tpouble at times, although this to a larze
extent has been overcome by the use of stainless steel valves,

The smokebox (32) is made from & flat mild steecl plate rolled circularly
to the requIred diameter and rivetted to the end of the boiler barrel,

If forms and casy passageway in which the combustion gases may turn

from a horizontal to a vertical course in leaving the tubes and entering
the funnel, and also it scrves as a receptacle for solid particles of
coal that have been drawn along through the tubes from the fireboXe

The smokebox door (33) is hinged to the smokebox fromt plate, and
provides access to the smokebox interbr for cleaning the boiler tubes,
and for examining; Washing out and repalring the various 1tems of
equipment that are in the smokeboxe

The Blast pipe (30) is an iron casting which stands central with the
funnel so that the oscaping steam shall be discharged directly through
ite The blast pipe at each stroke of the piston; discharges a cone

of stecam through the funnel. This steam is surrounded by the products
of combustion which arc withdrawn from thc smokebox by the sSmokebox

by the velocity of the steame This high velocity of exhaust steam,
orcates a partial vacuum in the smokeboXe In an endeavour to fill

up this vacuum, air rushes through the firebox and tubes, giving up

its oxygen in its passage through the fire, thus erecating the strong
draught nceessary to ensure quick combustione

It will be scen, thercfore, that a leaky or badly fitting smokebox:
Booyr will serionsly impair the cffectivencss of this vacuums In
addition it would prevent the rapid passage of air through the firebox
which 1s so negessary for quick combustion, and also because any
atmospheric air entering the smokebox direct would cause fresh combustion
therc by its oxygen combining with the unconsumed carbon which is pulled
through the tubecs, with the result that the plates would he burnt by
the heat so generateda

As there is no exhaust when the locomotive is standing, a blower
is provided for blowing up the fire when:the exhaust is not availablea -
On the Ab. locomotive, the blower 1s incorporated in the top of the
blast pipe with a series of small holes through the top, the direction
of these holes being such that the draught is directed right up the
funnels The cavity in the top of thc blast pipe is connected to a
blower cock fixed on the outside of the smokebox, which has a connection
to the main steam turret in the cabe A connection is incorporated
in the blower cock so that stcam may be supplied to the blower from
another locomotive or from the depot steam supplys This makes for the
rapid raising of steam in a locomotive on which the fire has just been
started, but on which no steam pressure has been obtaineds

. The spark arrester (31) is a device fitted in the smokebox whereby the

red hot particles of ash are pulverised and so broken up that any
ejected to the atmosphere through the funnel are rendered harmless
from the fire hazard aspects. .

On some locomotives, the spark arrester simply takes the fomn -
of a flat perforated plate in the smokebox above the level of the
tubess . The cinders strike against this plate,. and arc either broken,
so small that they can do no harm if they pqss through, or else
fall to the bottom of the smokeboxe

weo ese  dad
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With the increased use of soft coals in recent years, a m&gﬁ”*CANnmmnm
improved type of spark arrester has been developed, known as the
"Waikato" type spark arrester and so called because it was
developed for the safe burning of soft Waikato coals, It 1s fitted
to many types of locomotivess As the products of combustion pass
forward through the smokebox from the tubes and flues, and past the
spark arrcster drum (31) they are given a rotary motion by vanes
fixed to the outside of the drum, which results in the heavier
particles (ashes, cinders, etc,) being thrown to the outside and
collected in a hopper at the bottom of the smokeboXe The remainder
pass back into the inside of the drum, past the double cowls and up
the funnel to the atmosphere. The spark arrcster drum is casily
removed. for cleaning purposcsSe v

Prior to the dewelopment of the "Waikato" spark arrester, the
tgyclone" spark arrester was fitted to locomotives, bubt at the
present time, it is rfitted only to certain locomotives in the
southern district of the South Island. It consists of a vertical
eylindrical drum, placed in the smokebox with the bottom attached
to the top of the blast pipe and the top attached to the bottom of
the funnels, In the smokebox door side of this drum, an opening
is provided, which is so shaped that all gases, entering the drum
from the smokebox by means of this opening, are led in tangentailly.
This portion is assisted by two vanes suitsably placed in the opening,

To reash the atmosphere by means of the funnel, all gases, and
the sparks which are earried aleng with the gases, have to pass
through the drum, and in sodoing, they are given a rotary motion
which causes the heavy cénders, etc., to be deposited at the side
of the drum, whence they are cleaned by means of a small hopper at
the bottom of the drume :

The funnel (29) is an iron casting, bolted on the smokebox, and

is slightly tapered, being larger at the top than at the base, 1ts
function being to help to make a draught and to remove the hot
combustion gases and cinders to a height which will enable them to
clear the traine. Due to the large boiler dimmeter of the more
modern locomotives and the restiiction imposed by the loading gauge
the funnel has become rather short, and in conseguence it has been
Pound necessary to increase its effective length by adding an -
extension or petticoat to the bottom of the funnél within the
smokeboxs

safety valves (11) and (47) arc provided so that as soon as the
boiler pressure reaches its safe working maximum, the valves will
1ift and allow steam to escape and thus prevent any fupther increase
in the steam pressurc, : :

Oon Abe locomotives, three safety valves are fitted, two valves
(11) and a point_ just absdve the end of the firebox, and a "pop" :
safety valve 217% Fittef to an elbow in the front of the dome. The
safety valves(i1) an@ Fige 5 consist of a spring loaded valve
seceured in position by a cap and two bolts, which are screwed into
the pad on the boiler. A lever on top of each valve, when lifted,
enables the steam to be released at a lower pressure than the normal
working pressure, while any attempt +to increase the pressure at whieh
the valve will blow off, by screwing dowm the nuts on the holding-
down bolts, is prevented by a ferrule placed over each bolt underneath
the valve cap. The Ross muffled pop safety valve (17) Figeb is
also a spring loaded valwee, but is designed in such a way that instead
of rising gradually as the pressure jnereases after it has begun to
blow off (as do the valves (11) gbove), it 1lifts suddenly, with a
pop! and blows off hard for a minute or so until it has reduced
the pressure by about 31b then it resecats itself until the pressure
again rises, and SO Ohe

as e e e0e
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On the Jo Ja. Ks Ka. and Kb. class of locomotives, three "pop!"
valves are used in place of the ordinary safety valves as on the
Ab. locomotivese These are unot ail set at the working pressure of
the boiler, as only one is set at boiler pressure, the second one

is set at 21b dbove the boiler pressure, and the third is set at Llb
above boiler pressure.

: Fusible plugs (60) and Fig.7 are plugs made of gunmetal screwed.
into the crown of the firebox at points about 7 to 8 inches from
each end of the fireboXa The plugs have a hole through the centre
which is filled up with a low temperature fusing metals. Should
the crown sheet be left uncovered by reason of a shortage of water,
and the plug be exposed to the fire, the fusible metal will melt,

and the steam will pass into the firebox, not only giving warning
but also damoing the fire, thus protecting the crownsheet from
damages These plugs are renewed every three months at the guarterly
examination of the boiler, because, with time, the heat and the
firebox gases act upon the fusible core, causing deterioration of the
fusing metal which would then not melt should the firebox become
overheateds A ginmetal bush is first screwed into the crownsheet
and then the plug is screwed into tihe bush, this ensures that,
although the hole in the bush may get bigger through renewals, the
size of the hole in the sheet remains constant,

Washout plugs (55) (61)(66) are provided to cnable accumnulated mud
and broken pieces pof scale to be washed out of the boiler at regular
intervals. A hose is inserted in the top plug holes and a strong
stream of water washes accumulated waste products down tothe bottom
of the barrel and the foundation ring from where it is washed and
scraped out through the bottom plug holes. Abe locomotives are also
provided with a mud hole door (58) just above the foundation ring,
this providing a larger-hole for the removal of the mud and scalee

A blowdown cock is Titted on the outer wrapper and this may be
opened when the stecam is on; thereby allowing.much loose mud and :
8cale to be blown oute The cock is located just abpve the foundation
ring, where all the mud and loose scale will collecte on Abse _
locomotives, the blow-down cock is in the form of an grdlnary screw
down valvee Modcrn locomotives are fitted with a slide valve whisch
is held steam tight by the »oiler pressurc ltselfe

he whistle is secured to the steam dome by an albow (13)ﬂand is
Eperated From the cab by a length of corde It consists of an 1nv¢rted
cylinder of thin metal, with a sharp circular edge, against Whigh a |
circular shceet of steam is discharged. The forece .of t@e escaping |
steam causcs +the cylinder to vibrate and give out a musical note,

the piteh of which depcnds on the depth and t@e dlamgter of @he
cylinders All main line locomotives are equipped with a cplge
whistle, which has a sound less disagrecable thanm?he one giving gnly
a simple tone, as it producecs a pleasing 09rq of five tones, Th1§
effect is produced by the cylinder being divided lenghhwise into five
oompartments, the shortest giving the highest tones

The fipve door on the Abe locomotives is simply an lron gastlng which
pivots on nhinges to _one side of the Pirehole and which 1s opgrated
by the fireman by hand. Tt is provided with hole§ gor.a damper
arrangementes Oon K. class locomotives the "Franklin flre@ole door
is fitteds This door which is in two halves, and parts sideways
from the centre, is operatcd by an air cylindcr.contro}leq from a
treadle lever under the fireman's f£oote. When in use 1t 1ls open for
a far shorter period than is possible when opcrating it by hand.

Lo oeaQ . . LR X
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The stewm-heatlng valve which is under the dircect control of the
fireman, 1s located on the left hand side of the cab, and' reduces the
boiler pressure down to LOlb, per sas ine, which is the pressure
: in the steam-hcating pipe throughout the train. On the older
\ locomotives "Masons" reducing valve is fitted, but on the more

‘ modern locomotives Smiths (nottwngham) reducing valve is fltted‘

n; cobors ave ritted to &11 locomotives for the purpose of %ubolylng
Wrater Lo the boiler, and on the "AbY locomotive are situated one on
sach side of the inside of the :cgbe The livestream injector in g
general use is the Sellars InJector, and is very religble in operaﬁion.
All injectors whether live or exhaust stream, derive the energy .
required to deliver the feed water against the boiler pressure frofi
velocity, momentum and vacuume The action of the injector, which
by the way, will be more fully explained in a subsequent lesson,

is due to the high velocity with which a jet of steam strikes the
water entering Lhe combining tube, imparting to it its momentum and
forming with it during condensation a continous jet of smaller
diamecter, having sufficient velocity to overcome the pressure of

the boilers

To operate the Sellars Injector: Open wide the boiler steam valve
~and the tender water supply valve and the water regulating valve -on
the injector; draw the injector starting lever back a short distance
in order to lift the water, and wait for wafér to appear at the over-
flow; then carefully draw the starting lever right back and the over=-
Plow will cease if the injector has operated correctly. The water
regulating valve should then be adjusted to suit the demands of the
boiler, It is possible to tell when the injector is working
properly by the sound it makes. When the feed water is . entering the
boiler, the injector will make a fairly high pitched singing sound
but if the injector is not functioning correctly, it will be noted
that the stecam is either blowing back through the overflow valve

or if wasting water, the tone of the lnjector will be much flatter
and intermittent than is the case when the injector is working dry.

On some Ab. locomotives, andexhaust steam injector is fitted to
the left hand side of the engine intetead of a live steam injectoXe
This exhaust steam injector is a feed water heater which is in :
prineciple similar to the ordinary live steam injector, except that
it utilizes exhaust steam from the cylinders to heat the feed water
and also to force it into the boilers (A small supply of live
steam is also admitted to increase the fded water delivery pressurc)e
It is started by one opcration only, namely, thec opening of the valve
Yo admit live steam to the injectore The only other manipulation
necessary is thé adjustment when required, of the water regulator to
vary the quantity of feed water supplicd to the boilers It functions
as a fecd water heater so long as the locomotive is using steams
When the locomotive rcecgulator is closed the injector changes over
automatically to live steam operation and it changes bach automatically
to exhaust steam operation when the regulator is again oponed. The
automatic change=-over is controlled by stecam from an engine cylinder
steam pipe, this steam passing to the ingector through a small
auxiliary steam pvpo. When the regulator is opened, steam from the
auxiliary steam pipe seats a small aux111ary check valve in the injector
and allows exhaust steam to be used; when the regulator is closed
the apxiliary check wvalve is 11fted and live steam flows in and operates
the 1naector.

On K. class locomotives, an exhaust steam injector is fitted
to the left hand side of the locomotive, and a hot water injector
is fitted on the right hand sides The latter injector delivers
water at. a much higher temperature than the ordinary cold water
injector, thereby resulting in a considerablc saving in fuel,

ace ecae se o
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The clack valve Fig.8 is a valve which, as it opens only in the
dirceetion of flow of thc water from the infiector or pump to the
boiler, permits the watcr to pass onlyw in that directions On the
Abe locomotive, it is atuﬂuﬂﬂ on cach side of the boiler mear the
smokebox tubeplate and consists of a round box in which the check
valves arc situateds

On Ced.Jdae Ko Kao Kbe locomotives, thc check valve is situated on
top of the boiler just in front of the steam dome, and it also performs
a further function of heating the water prior to its entryinmto the
boilers

i The water guage glass fittings Fige9 on the boliler faceplate
in the cab are very ncecessary and important as one the most commdn
causes of boiler explosions is shortage of waters Two sets of
fittings arec used, so that one acts as a check against the other
and as a safeguard should one require repairing or not be working
properiya The gauge consists of a straight glass tube, connccted
2t the - Bottom, by o pad; and gland to the faceplate of the beilcy
and, at the top, by a short length of copper pipe and a stop cock to
the top of the faceplaiecs The gauge glass and its fittings are so
arranged that the top end is in direct communication with the steam
space in the boiler, and the bottom end with the water, the bottom
end of the glass being fixed above the highest part of the hceating
surfacess The gauge glass 1s a simple and yet effective method of
showing the water level, the stcam being transparent in the glass,
and the water rising in the glass to its own level in the boilcere

The stop cock on top of the boiler faceplate is provided so
that in conjuntidpnn with the water cock on the gauge glass pad,
the gauge glasses may be isolated from the boiler thus Gnabilng a
gauge glass to be changed 1f nccessary when the boiler is in steame
Should a gauge glass bypepak, the driver and fikemen run a great risk
of being svalded by steamn, and injured by Fflying picces of glass.
The Fiest is overcome by & niple, fitted just below the gauge glaes,
which contains in iv a gunmetal balla When the water rushes through
the nipple due to the gauge glass breaking, the ball rises to its
seat and cuts off the rush of scalding waters It is retdined in
this ready position by means of a piece of brass wire placed across
the nipple opening. The second is overccome by the fititing of gauge
glass protection windowse. The glass plates forming the front, back
and sides of the protictive windows are speclally toughened to with-
stand the shock of a gauge glass bursting undcr the highest working
pressure.

False readings of the water level will be given should any
scale or obstruction Be lodged in the holes or pipes leading to the
boiler, and on this account the glasses should be blown through
frequenilys. This is done as ial“ov 5 -

(a) Open try-cock and blow through, seeethat water returns
smartly to glass.

(b) Close steam cock, opcn water cock and try~cock; sec that
water blows through frcelys

(¢) OClase water cock, open stecam cock and try-cock see that
steam blows through frecly.

d) Repeat test for other glasss

e Check water level in both glasscsy

The acton of the automatic ball valve in shutting off the steam
and water, when a break occurs, will ho considerably interfered with
'if the passage leading to the gauge glasses are allowed to become
choked with scale oxr dirts hcee should be at least two inches of
water showing in the glasscs when the hoiler is colds
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By watching thelglasses, the fireman can fire according to

the rate at whiich the boiler is feeding, and this coupled with a

knowledge of the gradients and stops, goes a long way towards
eeonomical workings:

LOCOMOTIVE.CORRESPONDENCE.COURSE - FIREMEN AND ENG

The steam pressure gauge indicates the pressure of steam in the
boller, and the type in general use in the "Bourdon" gauge in which
the pressure is made to straighten more or less a curved,. '
flattened metal tubce The amount of movement is indicated by a
pointer travelling about a circular dial graduated to indicate

the pressure in pounds per square inch above atmospheric pressurce’
To prevent the steam taking the temper out of the tube, the steam
pipe leading to the gauge is led around the gauge first, the bend.
of the pipe gradually filling with condensed steam, which prevents
live steam from touching the tube,

The boiler clothin% or lagging is.pwovided for three reasons; T——
firstly, to prevent the radiation of heat; secondly, for protection-

- against the weather; and lastly, for the sake of appearance. The :
loss of heat due to radiation would be very great if the locomgiive
boiler were unclothed, much greater, in fact, than in the case of
stel onary boilers. The suffaces of stationary boilers are
protected somewhat by the settings on which they are placed, but

in the case of the locomotive such settings are not available, and
the action of the cold air upon the boiler plates when the-
locomotive is in motion would produce a grecat loss of heat,
resulting in the consumption of a large amount of eoal, the heat

of which would be entirely wastecde The insulating material applied
to the boiler is shect asbestos about 2 inches thick and curved to
suit the boiler barrel, and flat sheets are used to cover the

sides of the firebox, the whole of the covering being secured in
position by wire. ‘

The steel clothing sheets are placed immediately over the top
of the asbestos sheetse As this asbestos would eventually shrink
due to heat and vibration, the clothing shects are held to thelpr
propey shape by erinolines, which are placed where the plates join
t0 cach others

The crindlines are made from flat mild steel shaped to two
half circles and joined together on a bracket resting on the boiler
plates. The depth of the bracket gives the required distance from
the boiler plates to the underside of the clothing plates to suld
the thickness of lagzinge The same principle is follewed in
clothing the firebox, hexagonal studs being screwed into the outer
fircbox sides with screw holes drilled and tapped in their outer
end, The flat mild steel previously mentioned is ixed %o these
studs by set screws, the length of the studs defingéng the thickness
of the clothing. The clothing sheets are made from mild steel
sheect, rolled to a half circle, and held in position dver the
crinolines by bands with brackets rivetted on the ends, through
which a bolt passes, do screwing the plates up tight, and holding
them securcly in positione The firebox clothing sheets are held
in place by bands passing through brackets secured to the firebox
sidee The dome cover is made from thin sheet stecl and worked by
into shape at the bottom to suit the curvature of the boiler barrel.

Attachment of boiler to engine Fframes

; The smokebox at the front end of the boiler is bolted to the
engine framestay which is located between the cylindcrse

At thg rear end, the firebox is supported on the railing frame
. of the engine in a manner that allows for the expansion of the boiler
when heateq. At the front end of the firebox, at each corncr, cast
speel bearing brackets are bolted to theunderside of the foundétion
ring and these brackets bear and slide backwards and forwards on
similar brackets bolted to the engine fremings . the brackets are
prevented from sliding sideways, At the rear end of the firebox
each corner is attached to the engine Prame by means of bolted stecl

plates 1/4" thick, these plates being SUFfiei ; .
for the boiler exéansion;' - fieiently flexible to allow
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DEFINITIONS AND BQUIVALENTS OF TECHNICAI, TERMS AND LOCOMOTIVE D/ATA.'

LBSOLUTE PRESSURE = is reckoned from zero or vacuum, iece 1l4e71De
below atmosphcric pressurcy

BOILER OR GAUGE PRES:URE - is that above the pressure of the
atmospheric hcnee bollcr pressure plus 14. 7 lbe= absolute pressurcs

BACK PRESSURE - is the term gencrally used to indicate the loss due

to the retarding cffect of a pressure acting on the exhaust side of

the pistone Throttled exhaust either in the pipes or port passages
will produce this effect,

CENDUCTION .OF HE..T, - ls the transmission of heat through any
subs tancee : :

CLELR.NCE -~ The clearance of a cylinder in the amount of space
between the piston and cover, together with the volume of the steam
port, when the piston is at the end of its strokea

CLOSURE - is point at which exhaust edge of a valve closes ports:

COMBUSTION — a rapid chemical combination of oxygen of air with any

combustible material, producing both heat hnd light.

COMPRESSION -~ The increase of pressure of steam confined in onc end

of a cylinder by the action of the valve in closing the exhaust port
while the piston is moving towards that end of the cylinder and
thereby diminishing the steam to occupy. To a certain extent,
compression is an advantage, because the steam shut up in one end

ef a eylinder and compres 5o0d by the advancing piston acts as an
elastic cushion to absorb tho shock of the reversal of motion of the
Peeciproeating parts of the locomotives

CUT~OFF -~ is point at which edge of a valve closes a portle

CYLINDER - an internally circular body of uniform diametcre

DE/D CENTRIE. The crank of an engine is said to be “dead centre"

when the piston stands at the cxtreme end of its travel, either
forward ox backs AL the cxtreme front position it is on "front
decad oen tre'' and at the cztreme bach position it i1s on bach "dedd
centre

EXHAUST CLEARILNCE - is distance between exhaust edge of valve and

nearest edge of steam port when valve is in mid-position. It
shortens expansiony reduces compression, and increases exhaust
openinge

EXHAUST LAP ~ is distence exhaust edge of valve, when in mis-position

overlap ports, and is equal to distance valve is displaced from
mid-position when release or compression OCCUISs

EXPANSION (s team) The fncrea e in volume of steam in a cylinder after
‘commnunication W1th the steam chest is cut off. This increase in
volume is caused by the sxpansive force possessed by the stgam and

by reason of which it moves the piston.

FULL-GEAR - 1is position at which valve gear causes maximum valve
Travel:

2%t the commencement of a strokee

- INITIAL PRESSURE ~ is the pressure of steam in an engine cylinder

% [y S1i8s oo
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INDICATOR - an instrument which may be attached to the engine
cylinders and thus indicates in the form of a "diagram'" the
variations of steam pressure throughout the stroke. The diagram
thus obtained is used for computing the amount of work performed
by the engine, :

Ca : : rate at whieh
INDICATED HORSE POWER (I.H.P,) is the/work done by the steam in
IRc  oylinders asc ohown by the indicator “diagram! it is obtainabl
by multplying the mean effective pressure (MyE\F\) by the area of
the piston by speed of the piston in feet per minute (or, what
comes t0 the same things, twice the number of revolutions by -
length of the stroke in feet) and divide the produtt by 33,000; thus
we have =

- MsE.Fs in pounds per square inch.

« Length of stroke in feet. :

~ Area of piston in square inches.

-~ Number of strokes per minute. :

Hence divided by 33,000 = TeH.P, developed by the engine
PxLxAZXN S o Fe v S

LAP - is the term used to denote the amount by which the valwve
overlaps the edges of the ports when in middle position.

.2 > b

IEAD - is the distance that the port is open to steam with the crank
on the dead centre. Tt is the width of steam port opening at the
beginning of piston stroke. - ‘

MID GEA% - is position at which a valve gear causes minimum valve
movement. ;

MEAN EFFECTIVE PRESSURE - the average pressure acting on a
piston during iis entire stroke.

ONE HORSE POWER ~(HoPs) is a unit of work, and is equal to 33,000

oot pounds of work per minute, i,es 33,000 lbs. lifted a height
of one foot or one pound raised 33,000 feet in one minute.

P%INT OF ADMISSION = is that point relative to the stroke at which
e valve begins o open for the admission of gteam to the cylindere
PERIOD OF ADMISSION ~ is that portion of a stroke during which the

Valve is opening and closing the port, thus admitting steam to the
cylindere. ’

POINT OF CUT=OFF - is that point relative to the stroke at which
The valve closes thus cutting off the admlssion of steam to the
cylinder. '

PERIOD OF EXPANSION ~ is that portion of the stroke between the
70int Of cut-off and point of releases During this period the
valve covers the ports, and the expanding steam forces the piston
forward with a gradval loss of pressure as the cylinder volume
‘increases, :

POINT OF RELEASE - is that point relative to the stroke at which
The valve opens to exhaust, thus releasing the expanded steam from
the cylinder.

PERICD O% RELEASE = or exhaust, eccurs between the point of release
and point of compression, during which time the valve is opening
and closing to exhaust,

POINT OF COMPRESSION =~ is that point relative to the stroke at
whioh Ihe valve ciloses the exhaust, thus usually retaining a certain
amount of steam for compression. e i i

ees 969 [ R X
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PERIOD OF COMPRESSION - is between the point of compression and
point of admission, during which time the retained steam is
compressed in the clearance spaces, thus acting as a cushion for-
bringing the piston gradually to rest at the end. of the stroke,

PISTON - a moveable portion, for separating space in opposite ends
of a cylinder, !

PISTON CLEARANGCE -~ is distance between a piston, when at either
end of its stroke and its striklng position against its nearest
cylinder head.

PORT ~ 1s an opening between steam chest and cylinder, over which
a valve is operated,

PORT OPENING ~ is width of opening to or from a cylinder, cauﬁed
By & valve when at its extreme position.

PRE-ADMISSION - is point at which steam edge of a valve“begins to
open a port before piston has completed its strokes

RADIATION OF HEAT - is said to eccur when heat passes from a body
into the atmospherey, or from the fire to the fireboXs’

RELEASE - is point at which exhaust edge of valve begins to open
port before piston has acqmpleted its stroke,

T e

SATURATED STEAM - steam is said to be saturated when in conbact
with the water in the beiler, under which conditions a rise of
temperature cannot take place without a corresponding rise of pressures

SUPERHEATED STEAM ~ steam is said to be superheated when heat has
‘been added after the steam has been removed from contact wibth the
water in the boiler. Under these conditions, by providing for the
increase of volume, a rise of temperature may be obtained without

a corresponding increase of pressure.

SMOKE - consists of water vapour and gaseouspreducds of combustion,
coloured with fine particles of carbon,

STEAM = a colourless water vapour, or water changed into a gaseous
state by application of heat.

STEAM CHEST =~ is an enclosed steam ehamber in which a valve is
operate :

STEAM LAP - is distance steam edge of valve, when in mid pOSition,
overlaps ports, and is equal to distance valve is digplaced from
mid position when admission or cut=off takes place,

TRACTIVE EFFORT «~ the following formula sets out the method of
calc ng the tractive effort of a locomotive :-

/2 xS x P
_ W
Where D = Diameter of cylinders,.
'S = Piston Stroke.,
P = Boiler Pressure,
and W = Diameter of driving wheel in inches,

A typical example of finding the tractive effort of g HycH class
locomotive is given on the follcwing page:- : 3 e
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This class of locomotive has 20 inch %y 26 inch cylinders,
boiler pressure of 200 Ibs., square inch and L ft. 6 inches coupled
wheels (expressed in inches ).

In this couunt: is based at 80% of the

Eey, bo It pressure
maximum when calculatving the tractive effcrt of the locomotive, thus :
20 P8 e O 00 e L HeEleRe a
[T —— - Jisw it P o i) o BOg L
5iy Bl

Answer - Tractive effort of '"XY Locomotive 300815 1bs

S

THRE BR 11‘H "foot pound" i,es one pound

resised ocone

THE BRITISH I L Uy ) or unit of heat, is the heat
Peguired to raili the fure of one pound of water at sbout
20. v deorecs T ﬁhrouuh,ﬁ degrec oy :

THE MECHANTCAT ~ is known as joulels
equivalent and G nd, or units or work. Heat
and mechanical @ﬂnﬂﬂv gee EL“Q”o“@ conver tibie, a definiie Number
of units or work being cbtainsble from each thermal unite

TEMPERATURE~Ls the intensity of heat in bodies thus
Temberatura ol ;
Melting Jce won cee 32 degrees Ps
Boiling water at abmoshpsric pressure 212 deprees ®,
Steam at 50 1 ebsolute Pressure sos 8‘i degrees PF.
S*te(;_;}m ?u G, L ; degrees Fa

- 32749

i 358, 3 degrees Fo
56006 1 degrees Fo

THE BOTLT

evaporatiocn or
temperature of

bressure at which
knov

1 vn as the

Temperaturs

1ng pressure ~ 212 degrees F.
206 presgure — 249 degrees F.
50 pressure = 291 dec“@*s o
Q0 receure ~ 510 desrcen I,

VALVE -~ is a ] = Hember gh movement of which admission and
exnaust steam to cach end of 3y?.3db? is controlled,.

VAIVE GEAR -~ the mechanism employed ror asctuating or moving a valve.

V moﬁmmenﬁ of valve in either direction

i (SHIp S

VALV “JL ~ are periods during its travel when' valyve and pert

used to indicate any loss due
boiler and cv;¢adera This
s op ports, Or by an
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CULLGRUTNICT, 00T - TOCOUOTIVE - PIREMEN and ENGINEDRIVERS

THESSON 1. = pase 19

HENDERSON !

HEATING SURFACHS, GRATH ARBAS AWD VORKING PRESSURES OF N.Z. RWAPARE oo
LOCOMOTIVLES 2 , *ORTH CANTEHRUR

Heating Surface (Sqqft,) Grate Working Pressure
Zocomotive | Tubes _ Total | Elements,| #4rea (As per sgs ine)
01lass, ce Firebox, (Sqefte)
Fluess
255 Compound
A 951.5 100 105145 168 275 190 Simples
Aa. 1346 115 1459 251 28:3 180
e 1024
Ab. 926 MoLie S, 12l 1148 183 55 180
B() \
Narrow 587+5 7 . .
e | e 5. 58H 125 173 175
B, Ba. ‘
7ide 659 109 768 126 260l 200
Pizebox.
5815 107 682, 5 120 1607 175
Bb. 626 97 725 157 1648 175
. 631 93 T 138 2l 200
- 340 L5 36 5 ~ 9¢6 160 .
= 1024 151 1175 183 3605 200 = el
T 202 7l 976 = 1 160
5. o 1319+5 101945 11,69 233 59 200
K,Ka,Kb. 170 190 1931 1,82 L7ed 200
Qe oL o 1148 183 33 180
U. 52l 5 85 609,5 110 16 180
Ub- 1230 o 1520 - 16 200
Uce 52016 5 85 60T 110 s 200
We 660 60 740 - 12,5 170
e 500 56 E56 - 11 170,
Wabs Mifafie [He280¢ Jol L4080 185 55 200 -
Wha 780 83 . - s i 40
We 158745 975 685 Loles L a6 200
Wi's 1167 7h 535 88 149 ;200
Wge L53 A 549 90 169 200
W 163 85 549 90 1649 180
R0 | 230 Compound
g““ 10438 157 1185 168 BTa5 215 Simple

Retain this table for future reference and read in
conjuction with the Description of Locomotive Boiler,

£8/1/L48.
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CLOCOMOTIVE CORRESPONDENGH GOURSE ~ CLEANERS and FIREMEN,.
N . o : \

LESSEAN,_ 1. _ HENDERSON'™ -
L | f WAIPARA

!
: ‘ : : / NORTH CANTERBURY]
KEY TO FIGURE 1: SECTIONAL DIAGRAM OF Ab. LOGOMOTIVES :

i

1s  Face Plate : 32¢ Smokebox ‘

2, Balfle Plate 33,  Smokebox Door

3, ° Steam Mitre ' 3L,  Smokebox Steel Tube Plate
L.  Pirebox 35, Steam Pipe :

5. The Firebox - gSteel tube 36,  Front Cylinder Cover
: Dlate. z ;
7 575 Cylinder Cock
6.. End Braces i o
38 Cylinder Cock Rod
7o Crown Stays
: 396 Valve Chest
8s Sling Stays s .
= ?D 4Ce Piston Valve
e Boiler Tubes . .
% ¥ L Cvlinder
10. Sunerheater Flues

e Piston Head
A safety Valwn g @33 Rack Cyllnd_er gover
42, @ Regutator Shaft hiv, ¥alve Spindle
13.  Regulator Rod li5. Piston Rod

S L6, Lap and Lead Rod
14 Steam Dome . 47. Union Link
15« Regulator Valve 18 Crosshead
Lo, - Tittle B Bin

4 6c cover .‘ Lo TEfi el Ead Bin

50. Crogsshead Guide Bars
17 safety Valve
: Bl Cormecting Rods

18, Stand Pipe 52¢ Eccentric Rod
19, Internal Steam Pipse 53 Beceentric Crank Arm
204 superhcater Element 5he Crank Pin
21, Xﬁansion TAnk 55 Washout Plugs
565 - Couplding Rods
22, Die Block < i
57e Crank Pins
23.  Liftjng Liniks 58,  Mud Hde Door
2, Weighbar Shafd “g 59, Foundation Ring
25, Radius Rol | 60¢ Fusgikle Plugs
oa 61, Washout Plugs
: 62, Piregrate Bars
Rt Superheater 63. Ashpan
28, Main Steam Pibes 6li, Brick Arch
i 65 Foundation Ring

29q : Funnel

(@)
N

\
¥

Washout Plugs 7
outer ThroatvPlate/
Yo Tlamery Stay

69; Combustion Chamber
s Lsh Ecppcrs

e o .

30, Blast Pipe

(O
=~
@

T Spark Arrester

o
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10.
11.

12,

13

1l

15.

16.

e

18.

19.

20,

: " ,
SMATNEDRIVERS
LESSON NO. 4 ' LIST OF QUASTIONS :

Of what does the heating surfaces of a locomotive boller consist?

Name the ¥various types of spark arresters in use on N.Z.R.
locomotives and explain thelr action.

Describe the action of a Ross pop valve
What is the purpose of (a) the mud hole door,(b) washout plugs?

What is thé purpose of the steam heating valve and what is the
maximum steam pressure that should be maintained when in use?

How is the locomotive boiler attached to the engine Jframe?

What does the term "Back Pressure' mean when used in connection
with a steam locomotive?

Describe the difference between saturated and superheated steam.
hat is meant by the term 'valve gear!?
What 1s combustion?®

What special facilities are.available for gaining specialised
knowledge of a practical nature?

If detained at a starting or advanced starting signal what
Procedure should be adopted?

What indications do mechanical shunting signals display®

When may shunting outside the main line points be carried out In
(a) Tablet areas, {(b) Automatic Signalling areas, (c) non tablet
or automatie signalling areas.

If a train is stopped by accident, failure or obstruction on the
line, what action must be taken?

If a train is divided on a sinmgle or double line what procedure
must be adopted?

What authority is necessary for a train to return on the wrong

line to the signal box in the rear?

If the opposite running line 1s obstructed or nearly obstructed
by a disabled train, what must be done?

Explain fully the Enginedriver's duty in connection with the
Pececlpl of train advices prior 0 remning his train,

Under what conditions is it permissible for a locomotive to
push a train? : ; .

WAIR A DA ‘
NORTH CANTERSURY]
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