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This is only one of the things I have noticed, but you
have a better idea of the engine working than on a daily
system.

There are several other points, but I did not get the
paper in time to go thoroughly into the matter.

The Chairman: We shall be glad to have the benefit of
your experience, Mr. Pegler. There is such a thing as
correspondence. If you will write Mr. Houldcroft, your
points would be put to Mr. Paterson and he would reply.

Mr. Evans (N.E. Rly., York): Mr. Chairman and genyje-
men, Mr. Paterson’s Paper is a most interesting one. As
the Chairman pointed out, it indicates an almost ideal state
of affairs, does not give one much scope for criticism or
amplification, but there are onc or two things which I should
like to mention.

I would emphasise very strongly the importance of the
question of staff-control. I consider that the staff-control
question at a running-shed is one of the most important
points mentiored in the Paper. In these days of trades-
unions it is essential that tact should be used in every way
in dealing with the men. I always advise young men going
out to take charge of a running-shed to pay special attention
to three points in order to keep their men in good cue ; that
is, to keep their engines clean, to pay strict attention to the
bookings of repairs, and to let them feel that there is
absolute fairness in the arrangements of their turns of work.
They will then have little trouble.

There is the question of grumblers. These men can
make a deal of trouble, and I think a deaf ear should never
be turned to their complaints, even if, as often happens,
thev have no basis. If they come with a complaint that has
no foundation, ten minutes or so spent in a hearing often
causes its ceasing to exist, and if a real grievance exist they
should attend to it at once, and it always pays to spend a
little time with such a man, either until you have convinced
him or he has convinced vou. Once the men get an idea
that their officer deals fairly with complaints it is wonderful
how complaints cease.

I am pleased to note Mr. Paterson quoted our new
shed at Dairycoates as one of our most recent and best
modern sheds. With regard to the wheel-drops, we adopted
the raised type rather than the sunken type in order to over-
come the difficulties as to water in the foundations, the site
being very near the river level.
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With regard to breakdown work, we do very little on
our line with jacks now, except at the smaller out-of-the-
way stations. I have brought a few photos which show a
fair variety of accidents, and give an idea of the transition
of methods from the old system to the present. The earliest
is of a smash at Marshall Meadows, near Berwick, in 1880,
where the wreck was cleared by two ten-ton hand-cranes,
and from that down to recent times where block-tackle and,
later, heavy steam-cranes of 25 and 35 tons are used.

The method of rerailing engines by block and tackle is
a good oae, but is somewhat slow, in that some time is spent
in gettmg the tackle out and fixed, and we usually pull
engines over now by steam-cranes, which is much quicker.

Mr. Paterson mentioned the system of throwing vehicles
over by jacks. That is of course an unsatisfactory system.
In one district I was associated with, we used a system of
inclined-planes built under the wheels first raised by jacks,
the engine wheels being lowered down on to the planes,
when they slipped down to the rails against a wheel-stop,
somewhat similar to the one Mr. Paterson has shown us.
This system is much more satisfactory, and I have seen
dozens of rerailments by such means without even a broken
spring. I have seen the same system used for a large trolley
wagon, which has moved about ten feet at one slide, the rear
wheels of course having heen placed on iron plates to ensure
swivelling.

With regard to eyesight tests, I do not know whether
I am right in saying that most companies have only the
medical test, but on our line we have also a practical test
at signals, perhaps due to the fact that we had an old unused
railway line where we could do this. These tests take place
annually for each man who has 4ailed to pass a certain
standard at the medical test, and satisfies the men fairly
well.

1 should like to ask Mr. Paterson how he deals with the
question of lost tools.

In conclusion I should like to just refer to the Chairman’s
remarks on ‘‘ swallows’ nests.’”” 1 have often wondered
what was the real cause of thesc, because in the many years
I have been in the Durham and Northumberland coal dis-
tricts I never saw anything of the sort, but in the Yorkshire
district the coal from some collieries seems to make them
much worse than others. I should not like to mention the
colliery, but it is a fact that it seems to be more a feature of
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Yorkshire than of Durham or¢ Northumberland rvoal. The
Chairman’s remarks wers very interesting.

Mr. Hird (The Hunslet Engine Co.): As one who is
interested in the building of engines, I might just
ask a question about the table turned up last, the
‘“ Absorption of Running Repairs Wages,”” because such
information is helpful in indicating the best types to
build and the details to use. That Table gives the per-
centage of expenditure in labour only on tubes 6, fireboxes
10. That is certainly too little, while other items seem
excessive to me. Valve-motion 18, pistons 10, coupling and
connecting-rods 12. It seems strange to me that there
should be quite as much expended on the valve-gear as on
the boiler and the tubes, wherc there are elements of heavy
work, and where you expect much more attention to be
needed than on valve-gear and moving parts. Perhaps Mr.
Paterson can tell us what is the type of valve-gear .con-
cerncd. Is it ‘‘ Stephenson,’’ or ‘‘ Joy,” or what? Such
bits of information are very helpful to engine builders.

Mr. Bazin (G.N. Rly., Doncaster): I should like to con-
gratulate Mr. Paterson on his instructive Paper on the
running of a locomotive and running-shed work. Among the
many points that a District Superintendent has to watch is
the number of engines which are stopped and under repairs.
It is a matter which wants close watching, because unless
a sharp outlook is kept upon it the iist grows very quickly.

An excellent plan is to have a return sent in daily by
the Shed Foreman and also by the Shop Foreman of the
number of engines -which are actually standing, or have
been stopped during that day, as it is found that unless a
keen eye is kept upon it, particularly in regard to the Shed
Foreman's reports, many engines will be stopped perhaps
unnecessarily. Others may be waiting for attention, but
by that means it is possible to get in touch exactly with the
engines which fall out of their daily work.

Another point 1 should like to have information on is
what proportion of engines per shed fitter he finds is necessary
nowadays, with modern locomotives fitted with superhcaters
and piston-valves.

I think one speaker touched upon the question of engine-
tools. Well, although it may be a small item there is no
doubt it is very important from the engineman’s point of
view. There is nothing upsets a man more than when he goes
on duty and finds the spanners missing, and it pays over and
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over again to have a responsible man in the shed to go round
and see that the engine-tools are in their proper places. In
order to do this it is necessary that the tools are stamped
or marked with the engine number.

Another point I should like to ask is in regard to clean-
ing, which method he finds the better for the cleaning of
his engines, gang or individual cleaning? It depends of
course upon the type of engines and the work they are doing.

I should like to thank Mr. Paterson again for his
Paper.

The Chairman: Now many quesfions have been put to
Mr. Paterson. There are also several communications which
the Secretary has received, and they will appear in the pro-
ceedings.

The communications referred to by the Chairman are
as follows :—

Major Smeddle (N.E. Rly., Darlington): The Paper
covers practically everything in regard to the administration
of a locomotive centre, and there is no doubt, as pointed out
by the Author, that where discontent is rife the sooner it is
grappled with the better.

I'am also of opinion that the Author makes a very good
point in regard to the training of staff, which is very essential
and should prove very beneficial. 1 agree that some system
of education as brought out in the paper should be adopted,
which apparently is already in vogue on the Lancashire and
Yorkshire Railway, but I am doubtful whether drivers and
firemen, etc., will be able to tackle the course of lectures set
out by the Author with benefit to themselves and the company.
It would be interesting to know how many students joined
this class and the average attendance. We have Mutual
Improvement Classes at most of our sheds, and we provide
rooms and light, but these are only poorly attended. I con-
sider, also, that a fireman should be taught how to fire by an
expert fireman, when he starts on a pilot or goods engine,
and on passenger engines or special main-line working
engines special attention being paid to the height of water
in the boiler and how to work the injectors.

There is also another very important factor which should
be noted, and that is the careful scrutiny of drivers' daily
working sheets, in regard to the running of the locomatives
and detentions which occur. ’

There are several other points upon which it would be
interesting to hear the discussion, especially in regard to
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breakdown work. We consider that the process of rerail-
ing locomotives by jacks is a very slow one; the whole of
our line is more or less now practically covered by steam
breakdown-cranes, which we find reduces detentions to traffic
by at least 75 per cent.

Mr. Alcock (The Hunslet Engine Co.): My own idea
of criticising a paper is to criticise, but 1 find it difficult to
do this as I am almost in entire agreement with the major
portion of the Paper, which, in addition, does not lend itself
very readily to discussion. It should be extremely useful to
young men commencing in running-sheds. It is now six-
teen years since I had two years’ experience in one of the
large running-sheds of a leading English railway, and,
apparently, great progress has been made since that time.
The Author has tackled the subject in a very able manner,
and he could very well have headed the Paper ‘‘ Scientific
Management of a British Railway Running-Shed.”

The Author in the first place deals with the management
of labour ; most of us will agree, I think, that the manage-
ment of labour at the present time is, and will be more so in
future, of vital importance, and 1 agree with him when
he states that a mastery of psychology of staff-control is
necessary to ensure efficiency. The period of the war has
been a testing time for all organisations, and for none more
searching than for those of running-sheds.

With regard to the statement that the Lancashire and
Yorkshire Railway has provided an instruction-car, and that
classes have been inaugurated for the education of engine-
men. What impressed me most in my running-shed experi-
ence was the gross ignorance of enginemen on mechanical
matters, and I am sure it would be beneficial for all railway
companies to provide all the facilities they can for such
instruction.

The information given in Table 3 is very interesting,
and will be useful for comparison with other sheds, with the
exception of the last item—repair-staff. This will vary con-
siderably in different sheds, and depend upon the repairs
undertaken.

At the larger sheds the repairs carried out approach
what might be termed a light general repair, whilst at smaller
sheds only minor repairs are carried out. Again, many of
the sheds are equipped with a good number of machine-tools,
at others there are no machine-tools installed at all.

With regard to Table 4, this is interesting, but I am
afraid it cannot be of much use for comparative purposes,
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for the same reasons as stated in regard to Table 3. The
first item—** valve-gear "'—heads the list, and 18 pér cent.
appears to me a very high percentage for the valve-gear. 1
should like the Author to inform us what is intluded in the
valve-gear. My own experience was that very little repairs
were needed on the valve-gear in the running-sheds, and
frequently the whole of the motion parts and the pins never
required any repairs until the engine was sent into the loco-
motive works for the general overhaul.

I regret the Author has omitted to mention in his Paper
some statistics of the relative causes of engine-failures.
These would have been very inter#sting, especially to those
of our members who are cannected with the designing of
locomotives.

. Mr. Laverick (G.N. Rly., Colwick): I have read Mr.
Paterson’s Paper with great pleasure, and the points raised
are very interesting, especially to one who, like the Author,
has had a long experience in running-shed work. It is im-
possible in the time at my disposal to go over all the ground
covered by the Paper, as it would take a very long time
indeed. I have therefore chosen one or two things upos
which I should like to make a few remarks.

The first is Engine-Repairs. At the Colwick locomotive
depot of the Great Northern Railway, over which I have
control, 263 engines are stationed, and, as everyone will
readily understand, a great amount of repairs are booked
daily. The card-system is in operation, and they are made
out and handed to the respective foremen by an experienced
man appointed for the work. They are allotted to the work-
men by the foreman, and when the repairs have ben com-
pleted are checked over by him, and afterwards sent into
my assistant’s office where they are sorted into a rack con-
taining pigeon-holes, one of which is allotted to each engine.
The cards are audited once per month, and if any job appears
more than once my attention is drawn to it, the engine is
stopped, and the work given special attention. If the re-
petition is found to be due to bad workmanship the man
concerned is taken up with, or if an alteration in the design
is indicated, headquarters are informed of this, and they
take the notice the case demands. By this system recurring
reports are stopped.

I have explained it in detail because Mr. Paterson’s
Paper does not suggest a system whereby this result can be
obtained.

So far as appliances are concerned my shops are fitted
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up with those enumerated by the Author, and I have brought
a sketch of a very handy portable hydraulic-press, for press-
ing in side-rod bushes, which 1 thought might interest the
members. This press is used by the man who attends to
side-rod bushes, and is wheeled about from engine to engine.

I'have attached a list of periodical examinations carried
out at Colwick. "Everyone knows that these examinations
.cannot be fixed without practice, mileage or time is not
suflicient. Casualties may prove that the period between
the examinations is too long, and it has to be shortened
until one is in front of the trouble. Again, shunting engines
do not require the same period between the examinations as
express engines with heavy mileage. The periods of ex-
aminations vary, for obvious reasons, at different depots.

The shed is also fitted up with a hot-water washing-out
plant and suction gas plant. The latter consists of two
engines, one a 100 and the other 160 h.p., supplied by Messrs.
Campbell, of Halifax, and is run on smokebox ashes. The
engines run alternate weeks. The electricity generated is
used to run the machinery in the shops and to light up all
sheds, shops, offices, and the loco. yard.

I should also like to say a few words about the stores.
The card-system of keeping stores stocks is in operation
throughout the Great Northern Railway Company, and by
this means one can tell at a glance how the stock stands,
and it is a splendid check against the possibility of accumu-
lating obsolete or excessive stock. The store-keeper can
see at once the things which are moving and those stationary,
and his instructions are that attention must be drawn im-
mediately to those stores not being issued, so that they can
be returned to headquarters.

The stock of springs is one of the things which is very
often neglected. The method obtaining with me is that
springs are placed in racks in the shed, each class of spring
has a tablet over it showing the class, size, and number of
plates, and the numbers of the engines which use them.
The use of a wrong spring is therefore guarded against.
Twenty per cent. of the number of each kind of spring in
use is allowed as a floating stock, and is represented by
those travelling to and from the plant, works, and on the
rack. The stock of springs is audited monthly and
adjustments are made in the floating stock as may be
necessary, thus avoiding the carrying of a surplus or
obsolete stock. '
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The following will illustrate my point. A few years
ago I had the privilege of going round a locomotive depot
on an English railway, and on the floor of the shed saw a
rather uncommon kind of spring, and on inquiring what it
was for, the reply was:  Oh! the engine that spring was
supplied for was scrapped long ago.’’ The point is obvious.
If a system of checking had obtained the obsolete spring
would not have been there.

Education of Enginemen.—This is another point to
which I should like to draw attention ; special consideration
has been given to this subject by the Great Northern Rail-
way Company for the past 20 years.

We have class-rooms in connection with the locomotive
department at every centre, either rooms which have been
built specially for the purpose, or those are used which were
already in existence. The men meet to discuss anything in
connection with locomotive work and appliances, lectures are
given by gentlemen in the engineering business, and lantern-
slides are shown to illustrate such lectures. The members
of the class provide their own lantern for the purpose. 1he
company furnishes these classes with full-sized sectional and
other modeis, drawings, and diagrams of parts of locomo-
tives. Some of the models are moved from one centre to
another in rotation, so that each class has always models
of some description under discussion.

Breakdown-Trains.—I have sent one or two photo-
graphs to show how the equipment is kept at Colwick, as
the Author truly says—*‘ It is obvious that every article in
a breakdown-van should be kept in a specified place, and
cared for by one man.” 1 think the photographs will
illustrate what the Author wishes to convey.

Each chain on the breakdown-train is coiled separately,
and on the outside of the box opposite the chain is shown
the length, whether single or double, whether fitted with
hook or ring, and the lifting capacity, so that the kind
of chain required can be obtained immediately without
removing any other.

In the case of derailment where the track has been
pushed outwards or buffer-stops moved back, or in the case
of an engine dropping off and being parallel with the road
1 use wire-rope blocks for rérailing.

In the latter case the nearest fish-plates to the derailed
engine are removed, the road slued opposite the engine, and
the latter hauled on to it.
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A short time ago I had an o0-8-2 tank engine off the
road, and the buffer.stops had been pushed back. The
efgine had sunk into the ballast up to the footplate at the
leadlug-end. The blocks were put on to the engine, and it
was hauled back on to the road again in 45 minutes. If 1
had ‘‘ Jacked ’’ it up and pnt a temporary road underneath,
it would have taken considergbly longer.

I have sent a sketch of the kind of blocks I use.

In conclusion I should like to say that my experience
of running-shed work is, that there are two things which
are most essential: first, system; and second, cleanliness.
If the staff are brought into close touch with these principles
they always show greater interest in their work, and will
do a clean creditable job.

PARTICULARS OF PERIODICAL EXAMINATIONS
AT COLWICK LOCO. SHED, GREAT NORTHERN

RAILWAY.
Examinations. Period between examinations.
Slide-valves.
Piston-valves ... Two months,
Richardson's ... ... Two months.
“D " valves §in. ... Four months.
' »» #in, and 44 Three months.
'y y»  #in. andy3 Two months.
' »  din, ... One month,
Pistons ... Three months.
Tender-tanks ... One month.
Drip-valves ... - One month,
Safety-valves ... Six weeks.
Ball.valves in water-gauge
frames ... .. Two months.
Lead-plugs ... ... One month.
Tubes swept ... One week.
Large-ends ... ... ... Three months.
Small-ends ... . Six months.
Vacuum regulatmg-va]ves One month.
Water-scoops -« One month.
Fireboxes ... . ... One week.
Axlebox-pads ... Three months.
Injectors ... One month.
Main steam-plpes on suger-
heater engines ... ... One month.
Chains . ... One month.

Stationary boilers ... One month.
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Examinations. Period between examinations.
Stationary engines ... ... One month.
Tender wheels gauged ... One month.
Leading engine wheels
gauged 2-4-0 ... One month.
Small crank-pins ... ... One month.

Mechanical lubricators to

slide-valves and pistons Two months.
Mechanical lubricators to

axleboxes ... ... One month.

Mr. Mercer (L. and N.W., Rly., Crewe) : The Paper deals
with a district of 150 engines and a staff of 500. The officer
in charge is taken as a man who has had both workshop and
footplate training. I take it, therefore, that the District Run-
ning Superintendent is, in other words, an Assistant Super-
intendent rather than a Shed Foreman. From the further
mention of personal assistants I understand that the
Division Superintendent, after passing through his training
as a pupil or premium apprentice, becomes a personal
assistant to the Divisional Chief. Such factors to some
extent determine of what nature the District Supervision
will be. The arrangement of having fully qualified engineers
in charge of sub-districts with ex-enginemen or ex-
foremen fitters in charge of the individual sheds, appears
to be the one most largely adopted by our railways ; but it
ts not universal. When you speak of a physician or a
surgeon one knows immediately of what class of person
is being spoken, but when dealing with District Locomotive
Officers you may speak of widely divergent men. And it is
suggested that if, as on some lines, the fully qualified men
are, with a few exceptions, on the headquarters staff, leaving
the sub-district management to men who are not, it some-
what modifies points of discussion on District Supervision.
Again the size and nature of the district greatly modifies
the responsibility of the officer. For instance, several single
sheds on the London and North Western Railway look after
as many locomotives as the Author specifies for a district.
What does District Supervision cover? The L.N.W.R.
dispenses more or less with the District Running Superinten-
dent and instead has a Locomotive Foreman in charge of
every shed of above say 20 engines, which foreman has no
one between him and headquarters.

Education of enginemen is mentioned. Is it not possible
to come to some definite understanding as to what form
the necessary training and qualifications for an engineman?
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A definite standard is laid down by the Board of Trade for
marine engineers, but as *‘ engineers '’ it is feared enginemen
take a very low category. Classes at technical institutes are
all right, they are a move in the right direction, but it is
feared a real intelligent knowledge of the locomotive is not
gained. How can it when, to take the syllabus of the paper,
say two hours covers the driver’s duties and locomotive
management. A lecture on that topic dealing only with all
a driver requires to know will last that two hours, leaving
no time whatever for answering questions and explaining to
minds not too highly trained the exact meaning and appli-
cation of what has been mentioned in the lecture. It is
suggested, the value of training is not that of enabling a
man to do his work, but rather of giving higher knowledge
so that real interest in the man’s work is developed in him.
This higher achievement is far more valuable both to the
enginemen and to the company than mere ability to do the
work required. Such thorough training cannot be under-
taken by an institute, but would have to be given at work
by properly adapted men of the staff of the District Superin-
tendent, with the loyal co-operation of the Shed Foreman.

The divergence of the tests imposed on men wishing to
qualify as firemen and enginemen is a hardship on the men
in the employ of those companies that impose the hardest
test. On some railways the tests imposed are such that for
a man to be rejected is almost unknown, whereas on other
lines a large number will lose, say, a year’s seniority by
failing to pass at the first time of asking. When two
companies with two such divergent tests combine how are
the men to be graded for seniority? The statement of the
Author that designers will not permit the perpetuation of the
very perceptible discounting of their efforts due to the in-
efficient manipulation of their products meets with hearty
approval, but nevertheless we fear that the alternative of
the production of a more or less automatic engine, which
cannot be inefficiently manipulated, will have to be adopted.

The idea of specialising amongst fitters as to both ex-
aminations and repairs is one that is not held with. Shed-
work is far too irregular, and the men are far better arranged
if ** pooled ’’ so that the first man to finish a job is the first
man to begin the next one. With much specialisation of
work some men will get the clean jobs and some the rough,
some will often be at a loose end, some keep engines waiting
for their attention, because there is too much of their work
to be done at some ohe time. It is acknowledged, to put
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a man on one set of examinations and hold him responsible
for catching each engine in the given time is an easy method
for the supervisory staff, but the most. efficient way would
appear to be to make the leading or foreman fitter responsible
for sending the men to carry out examinations as required.
If specialisation is carried far amongst the small staff of a
shed one soon finds oneself in difficulties when these
specialists falt off sick, as men put in their places temporarily
are out of touch with the work.

As regards periodical examinations it is thought the
Tables given are misleading in the sense that they are not
generally applicable, but only refer to one particular railway.
The boilers, for instance, are given far more frequent atten-
tion, and apparently require it, than some other companies’
boilers do. Not only design and material, but quality of
waters met with will greatly affect this.

Again, Table 4 comes under the same criticism. Even
on the same line the percentage of wages-cost will vary from
time to time. For instance if the percentage had been taken
at a shed in mind some years ago, ‘‘ joints, various,” would
probably have been far above 4 per cent., whereas as soon
as a cure was found by far the bigger such jobs are now
unknown. Again 10 per cent. is put against pistons; one
design of piston that has come under notice is liable to take
up to 20 hours, and the application of heat to draw, whereas
a different design can be released first half-dozen blows
-any time. The same factor applies to every part of a loco-
motive and will vary the relative labour cost on each.

Derailments are very interesting, but are a great
nuisance, as their possibility makes a man whose shed works
a steam-crane fear to leave his house at week-ends in case
there is a big accident requiring his presence. The Author
is to be complimented on the time he takes to turn out and
execute the rerailment mentioned. It has often annoyed me
to find minutes slipping rapidly away when in charge of a
steam-crane, when to an outsider it would appear only a
job of picking up and setting down, then off home. Many
breakdown operations occur which would be very difficult
for an inexperienced man to handle, however clever; it is
mostly a question of experience.

I question the value of the indicator of ‘‘ Conditions of
Engines.”’ It is my experience that the time or mileage
between repairs and between tyre-turnings varies too greatly
to be any but an exceedingly rough guide. It would seem
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the only reasonably accurate record must be kept from the
examination and repair-books.

Shed supervision is often, at a busy centre, more diffi-
cuit than sub-~district supervision.

The Chairman: I will ask the Author now to reply to
the points raised this evening.

Mr. Paterson: My first duty is to express my indebted-
ness to Mr. Gresley for presiding at the reading of this
Paper, and for the very valuable information that I have
already acquired as the result of your remarks.

1 ought to say that | am under a great debt to Mr.
Evans for kindly lending me the splendid collection of photo-
graphs and to the Acting-Chief Mechanical Engincer of the
North Eastern Railway, Mr. A. C. Stamer, for facilities for
the exlibition of lantern-slides and drawings, alsa to Mr.
Geo. Hughes, Chief Mechanical Engineer of the Lancashire
and Yorkshire Railway, for similar facilities.

In regard to Colonel Kitson-Clark’s comments on the
condition of some of our boilers, I am afraid that one has
to admit that there is justification for some of the comments
which have heen made occasionally, but I must insist that
the examination of boilers referred to in my Paper refers to
an actual system which is insisted upon and regularly carried
out. I do not think we have a single boiler, the firebox of
which, is not examined at least on an average after every
seven working days, and by that examination I mean the
hammer-test on every side of the box.

I have no doubt Mr. Groom’s system is a good one as
applied to repairs. Personally I prefer to regard the driver’s
entries as descriptive of symptoms and I like to have the
examination by the driver if possible supplemented by ex-
amination by a skilled tradesman.

In regard to the method of dealing with failures, I am
sorry you hinted at that subject ; it catches men like myself
““ on the raw.” 1 should like to sav that the whole question
has been gone into very thoroughly on the Lancashire and
Yorkshire Railway, to such an extent even that the locomotive
has been divided into parts. We have been made to take a
part each, and analyse the cause of the failures affecting that
particular part, until the whole engine has been gone through
independently and impartially in that manner.

I am doing my best to achieve the ideal, and as &
reminder I have a diagram covering a series of years based
on the tailures in my district, but, try as I may, I cannot
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keep the figures in the top half of the sheet. The law of
gravitation, I am afraid, is one that I cannot overcome, but
at any rate we give very serious consideration to the cause
and prevention of engine-failures.

Eyesight on the Lancashire and Yerkshire Railway is
tested annually, and we are very sympathetic. If a man fail
to pass the test whioh is carried out by the district officers,
he is sent for a medical test.

In regard to Mr. Hamers’ comments, [ quite agree that
the method of periodical examination suggested in my Paper
could be improved upon. Some of the points he mentioned
I think are very valuable.

I fully realise the necessity for tht thorough training
of locomotive foremen. Recalling my own expefience, it is
amusing after passing the shops and the traiming there, how
little we know of the actual running conditions. Foﬁusance,
such a simple thing as the significance of a gretn fag dnving
from side to side, and I should like to make the stytement
that in regard to wrong-line orders, about which you question
the men, there are dozens of locomotive engineers who prob-
ably do not know of the existence of those important coloured
slips. That, amongst other things, indicates the foroe of
the remark made by Mr. Hamers on the training of young
foremen.

I quite agree with Mr. Pegler that it is far more satis-
factory to take as a guide the mileage basis rather than the
daily basis. We assume the mileage in our own practice.
We do not get far wrong because those summaries hinted
at are only dealt with by the District Officer himself.

I thank Mr. Evans for his kindness to me in adding very
considerably to the interest of this meeting by the loan of
photographs, and I agree that one is not much use in regard
to locomotive department supervision unless he has a
patience which exceeds that of Job.

The loss of tools mentioned by Mr. Evans and Mr.
Bazin is a serious proposition, and I have given some thought
to it. I pass on the problem oi devising one tool which will
cover the whole of the nuts on a locomotive. We have had
several good attempts at making a sort of universal tool,
but the method we have to adopt is that of frequent and
thorough examination and checking of the tools. We un-
fortunately find that we cannot rely upon the enginemen re-
porting the loss of a particular tool. If we could get to
know promptly perhaps we could better be able to trace it.

Mr. Hird referred to Table 4 in regard to the absorption

Downloaded from jil.sagepub.com at IMECHE on March 13, 2015


http://jil.sagepub.com/

346 JOURNAL OF THE INST. OF LOCO. ENGINEERS.

of running repairs wages. 1 think it is obvious, at any rate
to men similarly placed to myself, that however carefully
you prepare your estimates the figures will only be approxi-
mate, because of the constantly varying conditions applying
to your work. [ have to admit that although various valve-
gears are covered by the item quoted, at least 75 per cent.
of the engines are fitted with ‘‘ Joy's ' valve-gear, but it
should be pointed out that the figure given includes the cost
of the frequent and systematic examination of the valve-gear
of express locomotives, the motion of which is stripped after
every seventy-eight days actual working. As to the relative
cost of firebox examination there is of course less labour
involved in the latter.

In reply to Mr. Bazin, it is difticult to state what is a
fair proportion of fitters per engine, in view of the superheater
engines and the more complicated gears which are being
adopted, but if I say an average of one fitter to six engines
for ordinary running repairs I should not be far wrong ;
commonly the proportion is less generous than that.

In regard to gang-cleaning as compared with cleaning
locomotives by individual cleaners, the latter is preferable,
because the cleaner who works regularly at an engine de-
velops a sense of personal possession and the spirit of com-
petition with other cleaners. As much as possible we keep
one cleaner to each passenger engine, but for goods engines
we are compelled to resort to gang-cleaning because the
time these engines are in the shed is more irregular.

Major Smeddle in his remarks lays proper emphasis on
the necessity for the training of firemen to be as thorough
and practical as possible

In reply to the query as to the attendance at the classes
mentioned in the Paper; out of upwards of 60 students en-
rolled, there was an average attendance of 75 per cent. and
at the terminal examination over 50 per cent. of the students
succeeded in obtaining a ‘‘ pass '’ certificate. These classes
were apparently more popular than those run by the men
themselves.

Mr. Alcock rightly estimates the difficulty of producmg
comparative statistics of repairs wages. The variations, due
to different equipment and staffs at sheds and the non-uniform
distribution of types of engines, are very marked and of
course directly affect the item quoted from Table 4.

Mr. Laverick kindly contributes very valuable informa-
tion, which along with the sketches and photographs loaned,
were very much appreciated.
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Mr. Mercer’s remarks enable the Author to point out
that the differences in the designations and responsibilities of
locomotive department officials are incidental to the fact
quoted in the opening paragraph of the ’aper. Any discus-
sion of those differences appears to lie outside the scope of
the present Paper, but the Author believes that the most
efficient locomotive department is that in which the sheds of
whatever size are under the care of ‘‘fully qualified
engineers,’’ whose training covers the ground referred to, and
who, because of their training and qualifications, are able to
look forward to attaining either district, divisional, or -even
departmental control.

The officer in charge of an individual shed of the size
and importance quoted by Mr. Mercer would presumably
rank much higher ihan one in charge of a shed with fewer
than 20 engines, and his designation should be such as to
adequately indicate his higher rank.

In reference to the education of enginemen, it has been
found that the arrangement of classes under the control of
Municipal Education Authorities in co-operation with the rail-
way companies ensures the provision of proper facilities and
fully competent teachers.

The ‘‘ specialising '’ of repair work in running sheds
must obviously be kept within clearly defined limits, but its
advantages are nevertheless very distinct.

The particulars quoted in Table 6 refer solely to the
periodicity of examinations and not of repairs.

The indicator of condition of engines which is mentioned
is intended to supplement the ordinary records and affords a
simple means of showing graphically the locomotive power
allocated to any shed or district.

In conclusion, I thank you for your patient hearing of
my Paper, and 1 am very gratified that some of you have
so exactly hit the mark in regard to the object I had in mind
in writing this Paper on the work of a typical locomotive
district.

The Chairman: It has been proposed and seconded that
a vote of thanks be accorded to Mr. Paterson.

Carried unanimously.
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COMMUNICATION.

Mr. W, Vaughan (L. and S.W. Rly., Strawberry Hill}:
The maintenance of locomotive engines in a state of effi-
ciency, while under the charge of the Running Department,
is, necessarily, a care of no light responsibility. It is not an
easy task to maintain uniform scrutiny of all the engines
stabled at a large shed. This is made more acute by periods
of work of irregular severity, which aggravate any latent
structural weaknesses not made apparent in the course of
erection. These conditions are more intensified at the present
time on account of the abnormal conditions prevailing in
connection with the railways. Lack of labour, war service
restrictions and the general condition of the permanent-way.
which has had an increased effect upon the general wear and
tear, all serve to make the maintenance problem more diffi-
cult than formerly. :

Many circumstances necessarily call for abstract methods
in dealing with periodic examinations. Here sufficient
elasticity is required, so that the general efficiency of the
standard of control is not lowered. These methods obviate,
as far as possible, complaints from the Traffic Department,
who invariably fail to grasp the potentials of the situation.

To meet exigencies of this character the system should
be simple. It can be worked to the best advantage by
embracing opportunities as they arise, which can generally
be accomplished with a reasonable co-ordination of the Shed
and Running Staff, where work of a dissimilar character has
to be performed, as, when engines are in the shed for wash-
out purposes, etc. In summarising the essential examina-
tions to be made, the methods herewith mentioned have given
good results, with a safeguard against oversight.

By taking a general survey of the examinations to be
made, with an abstract average of the miles run by a loco-
motive per month as 4,000, we can readily define the periods
between them by multiples of three or six, which will give the
recurrent periods set for axle, slide-valve, piston, and ex-
aminations other than those called for at short notice to
follow up known defects, or reported upon by drivers in ser-
vice. These examinations and time periods as adopted are :

Six Months.—Axle, slide-valves, connecting and
coupling-rods.
Three Months.—Pistons, injectors, clack-valves and
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water-ways, vacuum-ejectors, back and front draw-bars and
washers.

One Month.—Water-gauge cocks and water-ways,
vacuum drip-valves, injector steam-valves, spindles and
boxes, brake-screws and nuts, tender, intermediate draw-bars
and buffing-springs, water-tanks.

Weekly or Shed-days.—Firebox, firebars, brick-arches.

These records are kept in a rough book, and, always
available to the Leading Fitter and Running Inspector, give
them a ready aquaintance with the anticipated examinations
falling due, and produce uniformity of interest in arranging
when engines are out of service on wash-out days.

Methods of Examinations.—Taking the examinations in
the order as mentioned—axles: Straight-axles should be
well cleaned, and driving and crank-axles stripped of
eccentric-straps and pulleys, during the removal of which,
these with the eccentric-strap bolts, butt-end studs, motion
fork-end pins, come under observation for defects, or scoring
of pins, as to need of renewals or buffing-up.

In the testing of axles, the examiner should well
scrutinise them while the assistant gives a series of sharp
blows with a striking hammer upon the outer edges of the
wheel tyres, which, setting up a vibration throughout the
axle, will invariably cause an exudence of grease at the sur-
face of the metal where the defects are. Then, after clean-
ing, a film of oil rubbed over the place and warmed with
a flame, will penetrate into the flaw in metal which should
be again surface wiped, and vibration set up for the second
time, which will make clearer its intensitv, when dimensians
can be taken as to length and contour of travel of the crack,
and the extremities of it pop-marked. A slight chipping of
metal may in doubtful cases be removed, such. cases being
duly reported for instruction as to future action. Fractures
in driving-axles have becn traced to the drifting in of keys
at key-ways, making surface fractures which developed in
service.

Slide-valves should be drawn from steam-chests for ex-
amination of spindles and buckles for fractures, which are
likely to occur at bends of buckles, and cone-end cotter-hales
of spindles, which should be burnished and then lead or
copper-hammer tested. Valves also examined as to their
snugness in buckles which is essentially desirable. Among
the defects to which slide-valves are subject is the formation
of ridges at their edges in cases where the port-surfaces are of
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insufficient area, or in case of open buckles at top, the rising
of the valve upwards causing unequal wear. Buckling of
valves in the centre due to insufficient ribbing. Improper
attention to lubrication, causing scoring of faces. It must
be conceded that the upkeep depends considerably upon the
attention given by the enginemen, a fact most noticable
where engines of similar design under different drivers' care
may run two years, whereas with others it is a matter of
months, although similar descrepancies may be due to the
metal. At the same time the thickness and condition of the
valves should be noted as to fitness to run the full, or a
shortened period, before further examination.

Pistons should be drawn out of the cylinder where the
case requires, to enable heads, rings, and rods to receive
examination, especially those rods with cone-ends and cotter-
holes, where fractures are most likely to occur ; also in cases
where water has been indiscriminately carried over into the
cylinders, the cotters should be drawn. Rings broken or
weakened by wear may be renewed if reduced in thickness,
and having lost their elasticity. In certain cases they may,
with safety, be left to run less than full period ; these par-
ticulars should be specially noted for reference, also obser-
vations, made as to any marked reduction in the cylinder
walls. With outside-cylinder engines, piston-rods with
cottered-holes at cone-ends, carried on single slide-bars have
proved unsatisfactory in comparison with those made solid
with crosshead and nut at piston-head end and double slide-
bars. The use of metallic-packing is of considerable value
over composite fibre-packing in lessening the reduction of
rods by wear.

Connecting and coupling-rods should similarly be ex-
amined as to their freedom from flaws, also in all cases
when repairs to large or small-end brasses are executed.
The connecting-rods, at bolt holes, and section of rods not
otherwise exposed, should be carefully examined by the
attendant fitter, who should thus be held responsible
accordingly.

The removal of coupling-rods also gives full scope fur
the examination of crank-pins, and an acquaintance with the
conditions of the bushes for subsequent renewals, also crank-
pin collars with taper-pins.

Injectors, the most simple are at times the most trying of
any locomotive equipment, in locating their defects, conse-
quent upon the varied causes that may effect them, such as
corrosion of cones or barrels of injectors, brought about by
steam or clack-valves leaking, through bad water.
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Impedcd flow of water to suctxon-plpes, choking at sieves
or strainer by foreign substances getting into the water,
leaking feed-pipes, bad fitting, or slack feed-cock plugs, and
loose union connections of the lifting type of injector, where
it is necessary to maintain a vacuum at top of suction-pipe
to lift the water to the injector. I prefer them being placed
below the water-tank. They, however, may invariably be
maintained efficiently by a three-monthly examination, as to
freedom of cones from incrustation and grooving, in the
cleaning of which, particular care should be exercised to
avoid scraping of cones. An acid solution bath to remove the
incrustation, afterwards washing them thoroughly in water,
ar preferably in a soda solution to nullify the effect of the
aocid, is a gaod method of cleaning them,

Clack-valves should be examined as far as practical at
the same periods as the injectors, seatings refaced or ground
in as necessary ; upon the removal of which, the water-ways
into the boiler should be examined as to their freedom from
incrustation, because obstructions of this character will have
a retarding effect upon the efficiency of the injectors.

Vacuum-ejectors should have the cones removed for
examination to see that they are free from deposxt and
scoring of cones, drip-valves also should receive attention and
clearing from sediment, due in many cases to an over supply
of lubricants to the ejectors by the enginemen ; a displaced
drip-valve will lessen an efficient vacuum.

Draw-bars also should be removed for periodical examin-
ation, also washers, or springs, as the case may be, as there is
nothing more conducive to give rise to complaints from
passengers in the starting and running of trains, than the
unpleasantness caused by defects in draw-gear, besides the
additional risk of broken couplings, etc.; and in these
remarks it applies equally to the upkeep of the goods or
coaching-stock.

Water-gauge cocks and automatic-valves should be re-
moved and cleaned, also passages cleared of any incrusta-
tions, so as to insure proper water height indications for the
enginemen’s guidance. The glands to same should be kept
steam-tight to ensure a ready renewal of gauge glasses.

Injector steam-valve spindles with boxes, being in con-
stant use, demand careful attention at recurrent periods, as
to the condition of the threads of same. The stripping or
locking of threads in service due to their overworn con-
dition may mean a failure. This type of fitting is better if
interchangeable, and removable when engines are in steam.
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Tender intermediate draw-bars or screw-couplings with
pins, also brake-screws and nuts, should be disengaged and
examined for condition of bars and pins for flaws, and full-
ness of threads of screws and nuts. Early observation of
developing defects, or worn condition, as to need of renewals,
is of advantage in avoiding difficulties on the road, or during
shunting operations.

Water-tanks of tenders should, at the time the engines
are disconnected from them, to avoid as far as possible work
of repetition, be cleaned of accumulated sediment or suo-
stances that tend to choke the feed-pipe protecting sieves or
gratings.

Firebox examinations should be made in all cases on
shed-days, or at such other times when engines are available,
to the leading boilermaker, as to the condition of stays,
collar-studs, rivets, laps of flanges of seams, and patches ;
also tubeplate for short and thin tube ends, or pitted tubes.
Brick-arches and firebars, as well as for any signs of dis-
coloration of plates due to dirt.

A close attention to these matters is of inestimable value,
not only in avoiding train-delays and failures, but in creating
a feeling of confidence with the foreman as well as giying
facilities for arranging for renewals as essential.
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