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I .  The methods of administration in the Locomotive 

Departments of British Railways vary considerably ; but in 
several important examples the administrative structure pro- 
vides for the division of the line into a suitable number of 
districts, in whose area may be included several engine-sheds 
of varying size and importance, each linked up by means 
of direct telephonic communication with the Headquarters 
of the Department. 

The scope of this Paper is limited, as suggested by 
its title, to a review of the work in a typical district with a 
staff of about 500 persons, and sheds t o  which are allotted, 
say, 1 5 0  engines, under the supervision of an official stationed 
at the largest shed in the district, the staff organisation of 
which is indicatcd by Table I .  The latter, with siight 
I I ~ ~ C .  Gcation, also applies t o  the smaller sheds. 

The officer in charge will usually have had, in addition 
t o  his workshop and technical training, considerable 
experience of “ footplate ” work, and his knowledge or 111e 
line, as  a whole, will be intimate and comprehensive. 

Familiarity with the Company’s Rules land Regulations 
is necessary, and, for the sake of convenience, he will 
probably provide himself with a fairly complete set of 
diagrams of block-sections for the area included withill his 
district. 

The range of his duties may cover more than one section 
of the Chief Mechanical Engineer’s Department, but, so far 
as locomotive purposes are concerned, the extent of his 
responsibilities are fairly outlined by Table 2, and may be 
grouped as shown into three main sections, viz. : Staff, 
Engines and Equipment, Traction, &c. These headings 
are conveniently used as key-references for office work, 
correspondence files, etc., and have also some mnemonic 
value. 

2. 
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3. Staff-control becomes increasingly complex with the 
evolution of trades-union organisation. The preservation 
of discipline is a less simple problem under modern condi- 
tions than formerly, and a mastery of the psychology of 
staff-control is essential to ensure efficiency. 

Possibly, the unpopularity of the term discipline, in 
modern industrialism, is mainly due to  the persistence of 
antique misconceptions of its purpose and significance. 

I t  must now be admitted that pacification and concilia- 
tion, sympathy, tact and imagination, are not necessarily 
symptoms of weakness ; but are actually the fundamental 
elements of strength in successful staff-control. 

Of primary importance, is the winning of the confidence 
of the staff, in the impartiality and fairness of judgment of 
the person in immediate authority, and nothing is more 
conducive to this than prompt personal attention t o  matters 
of complaint or grievance. The common experience is that 
the latter are usually cleared up by a frank conference with 
the persons directly affected, whilst the production of trivial 
and insignificant complaints is easily discouraged. 

For those of the staff who are diffident to appear 
personally in respect of grievances, the reception of deputa- 
tions periodically is a convenience much appreciated. 
Personal records of such interviews should of course be 
kept, the ultimate result being most probably that the items 
on the agenda of the meetings of the Conciliation Board, 
or  its equivalent, will be less individualistic than otherwise. 

Complaints cd a personal character, particularly those 
against subordinate officials, require most tactful handling, 
and whilst the power of these officials should be strictly 
limited, and their authority clearly defined, the proper 
rewgnition of their position should be emphatically insisted 
upon. In addition t o  frequent personal visits to each shed 
in the district, great advantage accrues from periodical con- 
ferences between the District Officer and the shed foremen. 

Instructions to the latter should preferably be in writ- 
ing, and be uniformly and conveniently filed. 

4. In the training of personal assistants, opportunitieg 
for acquiring valuable experience may be afforded by the 
allocation to  them of such duties a s  test checking the con- 
sumption of material, observing and reporting upon experi- 
mental fittings, supervising of special examinations, etc., 
and it should be arranged for them t o  be present occasionally 
at " inquiries '' and special interrogations of staff. 
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They should also be given an  insight into the routine 
work of the district office. 

In connection with the latter, the necessity for a reliable 
system ensuring promptitude is obvious. 

5.  The provision, a t  the departmental headquarters, of 
modern mechanical devices for facilitating the compiling of 
statistics of mileage, consumption, wages, &c., by dealing 
with the various returns and statements in the aggregate 
from all the sheds has considerably relieved and simplified 
the clerical work at  the sheds, but has, of course, not done 
away with the necessity for constant scrutiny of the work 
done by enginemen ; for instance, in order t o  prevent leak- 
ages and to  eliminate unproductive hours. 

Effective supervision also involves the examination 
of daily summaries of repair-work, overtime, power distribu- 
tion, etc. 

In connection with running repairs, recurring reports 
usually signify either negligence, bad workmanship, or 
inherent weakness. 

The notices posted for the information of enginemen 
and staff generally should be clearly phrased, and it is an 
advantage to have them numbered and dated, and a record 
kept of the period each is exhibited. 

Skeleton reports, showing how to state the necessary 
particulars when reporting accidents, breakloose of trains, 
&c., should be exhibited for the guidance of the men con- 
cerned. A man may be a first rate engineman, and yet be 
unable without such assistance to make out an intelligible 
and complete report. 

The interrogation of enginemen, in regard t o  any 
mishap or rnisdemeanour, should, for obvious reasons, only 
be permitted when the man is about to finish duty. 

The decision as t o  the punishment of enginemen for 
misdemeanours of a serious or noticeable character is wisely 
reserved to the head of the department, and, t o  ensure the 
full facts of the case being presented, the man concerned 
should, in addition to writing his report, be given an oppor- 
tunity to state his case personally to  the district officer, who 
should be most anxious to  elicit every point favourable t o  
the man concerned. 

9: The education of enginemen has received special 
attention on some railways. 

In several instances the arrangement of classes under 

6. 

7. 

8. 
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the control of Municipal Education Authorities has had 
good results. A typical syllabus is shown. The Chief 
Mechanical Engineer of the Lancashire and Yorkshire Rail- 
way has provided an instruction-car, fully equipped with 
sectional and other models, drawings, books, lantern-slides 
for lecturer’s use, &c. This car visits the sheds in rotation, 
and the men’s organisation of Mutual Improvement 
Societies arranges demonstrations and lectures. Practical 
tuition is also afforded by travelling inspectors accompany- 
ing men on the footplate and coaching firemen, Bc. 

Explanatory and descriptive pamphlets and books are  
freely distributed. 

MANCHESTER EDUCATION COMMITTEE. 

NEWTON HEATH BRANCH TECHNICAL SCHOOL 
Town Hall, Newton Heath. 

Session 1908-9. 

T H E  CONSTRUCTION AND MANAGEMENT OF T H E  
LOCOMOTIVE. 

A course of sixteen lectures, on the Construction and 
Management of the Locomotive, has been arranged by the 
Manchester Education Committee, to meet the requirements 
of Railway Engine-Drivers, Firemen, and Engine-Cleaners. 

The classes will meet on Monday mornings a t  10.30, 
commencing on November sgrd, at  the Newton Heath Town 
Hall. Fee 2s. 6d. for the course. 

COURSE OF LECTURES. 

Date, 1908. ,Subject. 
Nov. ~ 3 r d .  ( I )  Prefatory; (a) Explanation of the Objects 

of the Class; (b) Brief Survey of the 
History of the Locomotive. 

,, 30th. ( 2 )  Erecting a Modern Locomotive. 

,, 14th. (4) The Locomotive Boiler (continued), 
,, 21st. (5) Description of various Fittings (Injectors, 

,, 28th. Vacation. 
1909- 

Jan. 4th. Vacation. 
,, 11th. (6) Combustion. 
,, 18th. (7) Steam: Generation and Control. 
,, 2jth. (8) Slide-Valves and Gear. 

Dec. 7th. (3) The Locomotive Boiler. 

8%). 
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Date, 1909. Subject. 
Feb. 1st. (9) Slide-Valves and Gear (continued). 

,, 8th. (10) Brake-Gears. 
,, 
,, 22nd. (12) Lubrication. 

Mar. 1st. (13) Locomotive Ailments and their Cure. 
, , ,, 15th. (IS) Recent Developments of Locomotive 

,, 22nd. (16) Recent Developments of Locomotive 

School of Technology, 

15th. ( I  I )  Brake-Gears (continued). 

8th. (14) Locomotive Management. 

Design. 

Design (continued). 
J. H. REYNOLDS, 

November, 1908. Higher Education. 

More general and thorough educational facilities may 
be anticipated. Locomotive engineering will assuredly 
keep pace with other contributions to the general advance- 
ment in the period of “ Reconstruction ” following the 
declaration of peace, and designers will not permit the per- 
petuation of the very perceptible discounting of their efforts 
due to the inefficient mtanipulation of their productions. At 
any rate, it is not improbable that the future development of 
the locomotive will be accompanied by some system of 
education of enginemen which will ensure the best results 
being obtained. 

The examination of all applicants for employment 
by the Medical Officer of the Company ensures the main- 
tenance of satisfactory physical standards. 

Enginemen are also medically examined prior t o  promo. 
tion as  firemen or drivers, and their eyesight is annually 
tested. 

The promotion of enginemen follows upon their 
success in passing an oral examination, conducted by the 
headquarters staff, and designed t o  test the man’s general 
knowledge of enginemen’s duties. 

Upon attaining the age of 18 years the youths employed 
a3 engine-cleaners are examined by the locomotive foreman 
before being allowed to act as firemen, and they are given 
a suitable preliminary training. 

The respective duties of an engine-driver or fireman are 
too well known to  need enumeration here. 

Table 3 indicates approximately the proportionate 
wages-costs of the running-shed staff of enginernen, etc. 

Sackville Street, Manchester, Director of 

10. 

I J .  
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At each shed particulars are posted uf the trains to be 
worked, and the engine workings are grouped according 
t o  the train classifications and the type of engines allotted. 

Details of train workings are shown by diagrams, or 
less graphically by extracts from the working time-tables. 

The booked workings for each set of enginemen are 
shown for each day of the week on a separate sheet, varia- 
tions from booked workings being shown on a special daily 
bulletin. 

The principle of seniority mainly governs the position 
of each man in the groups or “ links,” and the work is so 
arranged to ensure equal distribution. 

The groups or “ links ’’ of relief-enginemen are usually 
composed of the youngest men qualified, similarly for links 
of enginemen for special train work when required. 

Th,re is an increasing tendency for the distribution of 
the men available for relief work to  be centrally Fontrolled. 

To cope with the demands made upon the department 
in consequence of abnormal conditions extra sets of engine- 
men are made up, by using firemen as  acting-drivers, and 
cleaners a s  acting-firemen, and particularly in areas where 
traffic is subject to  sudden fluctuation ; the arrangement of 
enginemen’s duties requires specialised ability and keenness. 

Table 5 is a pre-war reminiscence oi the biggest holiday 
traffic in the world. 

12. The dormitories provided a t  various centres for the 
enginemen and guards who have to  lodge away from their 
homes are generally excellently equipped and thoroughly 
appreciated. 

13. Engine workings are arranged, and locomotive 
power distributed, so as  to ensure each engine performing 
its full share of the work for which it was designed. 
The ideal aimed a t  is the more complete absorption of total 
time in steam by “ Traction Time.” 

The necessity for reducing the time engines are 
“ out of traffic ” has also called for improved facilities for 
coaling and stabling them, and for the speeding up of 
L I  running ” and general repairs. 

Several capital examples of modern shed premises and 
equipment are well known. Dairycoates, Hull, N.E. Ry. 
may be quoted as  one of the best. 

In the majority of cases, however, progress has been 
retarded by the war, and the extraordinary demands of the 

14. 
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past four years ha1.e b x n  nict with inadequate equipment, 
premises and staff. 

To cope with heavy repairs, the district shed is usually 
provided with lathes for tyre-turning, screw-cutting, brass- 
finishing, &c., also with drilling, shaping machines, a 
hydraulic-press for rebushing rods, and either a pair of 
sheer-legs or a hydraulic wheel-drop, or both. 

The utility of the wheeldrop is very great, and the sav- 
ing of time and labour far in excess of that possible by any 
other method. (Figs. I and 2 . )  

In addition to the usual workshop accommodation there 
are usually one or two benches with fitter’s vices, fixed at 
convenient places in the engine-shed. 

The running repairs are dealt with by fitters, &c., work- 
i n g  on day and night turns alternatively. The reports of 
repairs required whirh the enginernen make on completing 
their e‘xamination of the locomotive when finishing duty 
are recorded either o n  special cards o r  in a book;  these 
are noted by the foreman fitter, who allocates the work 
and has it dealt \vith irrespective of the shed to which thc 
engine belongs. 

The numbering of each of the shed-roads and the 
provision of an indicator board showing the position in the 
shed of each engine and the time it is  due out is of a s  great 
advantage to  the repair staff as to the enginemen. The  
particulars are chalked o n  the board by the men who stable 
the engine. 

16. ‘The periodical examination of slide-valves, pistons, 
journals, brakes, Src., is carried o u t  by specially selected 
fitters, and Table 6 shows the approximate periods between 
each examination. 

Similar I ‘  specialising ” of the running repairs is 
advantageous. Injectors, connecting-rod brasses, bearing- 
brasses may be so dealt with, and also, but by less skilled 
men, the work of brake-block renewing, sander-gear repairs, 
brick-arch repairs, and the renewal of fusible-plugs. 

17. Constant attention is given to  the condition of 
boilers and their fireboxcs, and the practice of specially 
examining fireboxcs, testing stays, etc., after every seven 
days’ work is folloi\.ed. 

These examinations, coinciding with the boiler washing 
out days, ensure the proper examination of water-spaces, 
and the preyention of scale accumulation. 

i j .  
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Independent examinations of each boiler and firebox, 
carried out by Inspectors, who report results direct to the 
Chief ,Mechanical Engineer, secure impartial reports of the 
general condition of all boilers and fireboxes. 

Rarely more than 45 broken stavs, per hundred fire- 
boxes examined, a re  found. 

When a broken firebox stay is discovered the engine 
is not steamed again until the broken stay has heen renewed. 
“ A broken stay is rarely lonely long.” 

The maximum number of firebox stays renaved at  sheds 
is very strictly limited, and no group 01 stcam-tight -stays 
exceeding 10 is permitted. 

A complete record of all examinations and all repairs 
to cach boiler and firebox is carefully kept, cxich entry being 
certified by the inspector or workman cwnccrncd. 

The location of stays and tubes, k c . ,  is denoted by a 
simple system of numerals and symbols. 

A separate chart for each tube-plate and firebox pro- 
vides a means of keeping a graphical history of each. 

18. Similarly records are kept of each engine and of 
the special experimental parts with which it may be equipped. 

Table 7 is a suggestion of the style i n  which such 
records may be kept. 

Certificated reports of examination cind condition of 
every engine are periodically sent to headquarters. 

The  use of a simply arranged indicator of the gcncral 
condition of cach engine in the district is recommended. 
Tha t  shown in Table 8 consists of a sheet-metal case, less 
in size than a sheet of foolscap paper. I t  is divided into 
columns each representing a certain mileage, or number of 
days actually worked; the engine numbers are marked on 
small blocks of wood placed in the proper columns, and dis- 
tinctive colours are used for passenger and goods cnginrs. 
I t  will be seen that, by this means, not only are t h e  
resources of locomotive power in thc district clearly dis- 
played,. but, with ordinary judgment it is possible to 
anticipate the dates for lifting, tyre turning, and to regulate: 
rhis work so a s  to preve:it a glut of it occurring. 

Usually, flange-wear is the main factor in determining 
the life of locomotive tyres, and to save cutting away the 
tread the tyres are turned up to standard gauge before the 
flange-wear becomes extreme. 

19. The  absorption of rqxiir? wi\ges; ,  referrcd to in 
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Table  4, is a n  analysis of the las t  item in Table- 3, and  is of 
interest as including in item 6 the wages-costs for the  renewal 
of broken and worn axleboxes, as well as refitting as lcboscs  
a f te r  overheating. T h e  rarity ol the  la t ter  is accounted for 
by improved design and  lubrication, and by the  practice of 
systematic  examination of t r immings a n d  packing,  &c. 

T h e  daily cleaning out  of tubes, firebox tube-plates, 
crown-sheets, brick-arches, and  frequent cleaning out  of 
t a n k s  and  tenders, further indicates the amount  of work  a n d  
expense involved in t h e  maintenance of the  locomotive. 

T h e  work pcrformcd by the  personnel, referred t o  
in Table I ,  is sufficiently indicated by the g r a d e  titles quoted. 
T h e  youths  graded  a s  engine-cleaners, when employed clean- 
ing  engines, a r e  paid a t  piece-work rates  ; they occasionally 
perform such duties as assis t ing steam-raisers, filling sand- 
boxes, emptying srnokeboxcs and  ashpans,  and assis t ing 
cnginemen.  

22. I h e  depletion of staff in consequence of the  w a r  
has  led t o  the introduction of female labour in the Locomotive 
Department ,  .and women have been usefully employed as 
fitters' labourers, general  labourers, boiler washers, steam- 
crane  drivers, stationary boiler a t tendants ,  e tc . ,  as well ,as 
for engine cleaning. (Fig.  3.) 

20. 

2 1 .  

,. 

s1'0 11 E s . 
23. F e w  shcds afford room for the hoarding up of 

unnecessary stock, but in any c a s e  keen supervision is needed 
to prevent t h a t  evil. 

T h e  permissible stock may be based on  the  average 
quarterly or half-yearly consumption, and  this quantity is 
quoted in the stock-books, or on the  stock-cards, a long  with 
a reference t o  the  exact  location of the  material in the  
stores. 

Uniform fixtures for the s torage  of material a r e  pro- 
vided, and the  various receptacles a r e  of sufficient capacity 
to hold at least the permissible s tock of each article. 

T h e  stock is grouped i n  k inds ;  each receptacle is 
numbered and fixtures lettered. (Fig.  4.) 

An index or chart  arnanged alphabetically, and giving 
reference to  the  location of each item, prevents loss of timc 
i i i  finding a n d  issuing stock. A numerical index also 
facilitatcs stocktaking. 

&c., a r e  Expcnsil-c spares  such a s  injectors, ejectors, 
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concentrated a t  the district shed so as  to  reduce the total 
number stocked. 

The issue of engine stores, oil, &c., has to be dealt with 
expeditiously, and a good arrangement is for the various 
oils to be piped to automatic measuring vessels fixed close 
to the stores counter and a t  thc same level. A convenient 
alternative is to have the tanks a s  high a s  required and pipe 
the oil to taps placed together near the counter, bracketing 
under each tap a tundish of two or three pints capacity, 
having a t  the bottom a valve operated by a small lever fixed 
on the handle of the tundish, this saving time in measuring 
the oil and filling the cans. 

The oil is issued in conformity with the schcduled allow- 
atices for each engine-working. 

Spare engine-tools are stocked for issue in lieu of 
articles requiring repairs. Losses are reported in writing 
by the engineman concerned. 

Where storage capacity is meagre, some use may be 
made of part of an engine-pit inside the shed, of which a 
few yards may be spared for the storage of articles not 
frequently in demand. These can be boarded over and pad- 
locked. 

Articles such as spare-coupling links and  screw-shackles 
can bc kept on a stand to which thc enginemeti have access. 

Scrap is systematically collected and inspected to pre- 
w n t  waste. 

The service of a stores van daily between the sheds and 
headquarters per passenger train provides a means of 
prompt conveyance of repair material, for the conveyance of 
stores, and the distribution of engine cleaning cloths. 

Constant observations need to be made of the per- 
formances of the different types of locomotives allotted to  
the district, and of the characteristics of the traffic hauled. 

They are thus briefly referred to as suggestive of the 
r m g e  of supervisory duty. 

zj. Many items of equal interest have pcrforc.c to be 
excluded from the present paper, but the important and 
interesting work of dealing with railway accidents may be 
reasonably referred to. 

The Board of Trade publications ampl!, relate the 
history and cause of notable railway accidents. 

The provision of prompt and adequate means of dealing 
with accidents and obstructions, particularly on important 

24. 
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and congested railways whcrc tratlic di\.ersions a r e  difficult 
o r  impossible, is obviously essential. 

Suitable cquipment is usually assembled in breakdown- 
trains, stabled at each important  locomotive shed. These 
t ra ins  a r e  k r p t  marshalled in readiness t o  proceed t o  t h e  
site of the accident t o  engines  o r  vehicles in the  a reas  
allotted t o  each shed. 

T h e  increasing size and weight  of rolling-stock h a s  
rircessitated the inipro\.ement of lifting appliances, and  most 
railways own a few high-capacity s team t rave l l ingcranes  
which a r e  stationed at s t ra tegic  points. 

26. T h e  breakdown-train includes, in addition t o  the  
t ravel l ingcrane and its bolster-wagon equipped with chain 
lockers, one van containing hydraulic a n d  sctew-jacks, and  
a suitable assor tment  of tools, another  van containing 
timber for use as packing,  a l so  a van for the accommodation 
of the men forming the  breakdown-gang. 

At the most  important  centres  a breakdown-gang is  
kept  in constant  readiness, and within five minutes of receiv- 
ing  the call the train a.ill leave the shed, proceed t o  the site 
of accident carrying rxpress  head-lights a n d  being specially 
circuitcd. 

More usually a t  night a margin of 4s minutes is 
required i n  which t o  g e t  the men on duty and  despatch the 
train. 

T h e  men joining the g a n g  li\.e within easy distance 
from the  shed, and  a r e  specially selected for  the Lvork. 

They  usually number about  a dozen, a n d  include 
ar t isans accustomed t o  the use of all the appliances pro- 
vided, including the oxyacetylene-plant. 

.4t least six of the men a r e  trained as the crane- 
g a n g  t o  perform, promptly a n d  methodically, the  duties 
incidental t o  the use of the  crane. Each  man’s  duties a r e  
clearly defined ; usually So. I is the  crane-driver, So. 2 ,  his  
deputy, a t tends t o  the  unshipping of the  bolster-chains, 
snatch-blocks, &c., h’os. 3 t o  6 blocking-up the  crane-girders, 
securing rail-clips and af terwards slinging the objects to he 
lifted. W i t h  a well-trained g a n g  there will be n o  unncces- 
sary shout ing of orders. .4 good whistle-code is useful, a n d  
the crane-driver accepts only the instructions of thc  person 
in charge.  

28. T h e  “ mobilisation ” of steam-cranes has, to a 
large extent ,  left the department  dependent on other  methods 
of rerailment. 

(Fig.  5.) 

27. 
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A detailed description of thc full equipment would 
rcquirc n separate  paper t o  do it justice. 

As quick work is imperative, there must  he no risk of 
loss o f  time by hunt ing for tools ;  e\.ery articlc should be 
kept  in a specified place, and ,  preferably, the tool-van should 
he attended by a man thoroughly familiar with the position 
of its contents. 

I t  is conixmient to have the timber packing stored 
in the van according t o  size, and  in separate  stalls each 
bearing a labcl showing dimensions, so tha t  n o  time is lost 
in obtaining the exact size of packing rcquired, as is in- 
evitably the case whcre the packing is u n s ~ s t e m a t i c a l l ~  
stowed away in the van. 

O n  arrival a t  the  scene of accident prompt  decision 
h a s  t o  be made  as t o  the method of rerailment to  be adopted, 
a n d  a n  estimate formed of the length of time likely to elapse 
beforc the obstruction is cleared. This ,  together  with a 
succinct description of the accident and its cause, is telc- 
phoned t o  headquarters  a long with it request for such addi- 
tional cranes,  o r  other  assistance, as may be necessary. 

T h e  clearing of the main-lines is the  supremely urgent  
objective, depending largely upon the initiative and resource 
of the person in charge  of the breakdown-gang,  and a good 
g a n g  is healthily jealous of its reputation. 

T h e  problems of rerailment vary with every job, 
but  the  methods adopted a r e  divisible into t w o  classes, viz., 
d ragging  or lifting, and  depend, of course, upon the 
position, condition, and type of the  dcrailcd vehiclcs, &c. 

S o  little skill and  cxperiencc is kequired in placing the 
ramps  a n d  packing so as t o  ensure a successful ‘ I  pull-on.’’ 

‘l’hc use of suitable snatchblocks and cables increases 
the versatility of the  “ rerailers ” by making  it possible t o  
d r a g  on the  road again derailed vehicles which otherwise 
cannot  be hauled ;  they a r e  also useful for rolling, clear of 
the  lines, vehicles \i.hich cannot  be immediately loadcd up. 

Those derailments where neither dragging  nor lifting 
by criinc is possible probably demand thc exercise of the 
greatest  rcsourccfulness and initiativc., a l though spec taw-  
l a d y  they a r c  less impressive. 

‘[’here will usually be available hydraulic traversing- 
jacks of 30 to  40 tons lifting capacity, and ;L number of 
screw-jacks of various sizes. 

For all-round utility s c r e w j a c k s  with ratchets  a r e  t h e  
best. 

29. 

(Fig. 6.) 

30. 

31. 
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As a n  indication of the rate  a t  n h i c h  the \vork can be 
done when rerailing by lifting and  slueing with jacks, a 
recent case may be quoted,  when a jo ton "-4-2 locomotive 
was derailed and  badly slued, the  trailing end being 4ft. 
and the  leading end zft. 6in. f rom t h e  rails on ivhich it was 
replaced, and Ivorkcd aivay under i ts  o\vn steam in exactly 
60 minutes. 'I'hc method employed was tha t  of lifting t h e  
engine bodily by means of jacks to  a height slightly abo\.e 
rail-level, then lo\vering the  trailing end to  rest on t w o  short  
lengths  of s tandard rails, placed across the  stock rails, a n d  
held 18 inches apar t  by means of a couple of s t rong  links. 
A " Pearson " jack was  then used t o  push that  end ,  whilst 
the leading end ivas carried hack by the  t ravers ing of t h e  
jack on which it rested. 

As from 50 t o  60 minutes is the  average time occupied 
for rerailmcnt in the majority of similar cases, the  method 
may be considered :I good one. 

T h e  practice of " throwing " hea1.y rolling-stock by 
means of jacks and  tilted packing is very objectionable. 

32. F o r  rerailing empty or lightly-loaded \,chicles, the 
' ' Pearson " c-ar-replacing jack referred t o  is cxrcedingly 
useful, and,  as an illustration of its utility, a case may be 
quoted,  when a cattle t ruck,  laden with four of the " gintle- 
men who pay thc r.int.*' \vas derailed at a main line cross- 
ing. This  w a s  moved across the  main-line and  the inter- 
vening " six-foot " t o  the adjacent loop, and  rerailed in 4 3  
minutes without dis turbing the  slumbers of its inmates. 
Fig. 7, in addition t o  thc " I'carson " jack, shows typical 
checks and the footstep used in conjunction with i t .  

In conclusion, a n d  as a matter  of interest, reference 
may he permitted to ;i case where rcrailmcwt was so much 
out  of the question tha t  the derailed engine had t o  be cu t  
up and  removed pict-cmeal. 

A 2-4-2 passenger  tank  engine was moving slo.wly on a 
\.iaduct when the pier immediately beneath t!ic I ngine 
collapsed, a long with t w o  others. T h e  cngincmen fortu- 
nately spranp  clear before the engine was precipitated to 
the bot tom of the embankment ,  where it came t o  rest a f te r  
hxving turned completely round durinF its descent on its 
right-hand side \rith the dome a\va:; I'rom the viaducl and 
the leading end :it t h r  edge of a st ream 7 j  fcet hvlon rail- 
level. (Fig. 8.) 

T h e  condition o f  the \ iaduct  pre\.entetl any use being 
made  of a crane, and,  consequently. the engine had t o  h e  

33. 
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dismantled and the parts removed by other means to a 
position further along the embankment. 

The cab and left side-tank were first removed, also all 
faceplate and other fittings stripped. 

Oxyacetylene was used to cut through the engine 
frames in front of the bunker and also behind the cylinders. 

'Two winches were rigged up, one on top of the embank- 
ment, and one on a level with the engine, but well away 
from the viaduct; they were used to drag clear heavy 
portions of the engine a s  released. The boiler barrel had 
been damaged by the fall and was c u t  up to scrap sizes, the 
tubes wcrc cut out in the usual way. 

The boiler-head, cylinders, wheels, and most of the 
motion were salved undamaged. 

After all these parts had been dragged to a convenient 
position and assembled a t  the bottom of the embankment, 
arrangements were made with the U.D.C. for the highway 
to  be closed. A cable was passed over the road and down 
the embankment, then attached to  the parts, which were 
dragged up to the highway by an  engine, moving in the 
sidings 75 feet above and 180 feet away from the job. 

From the highway the material was lifted by a steani 
travelling-crane and loaded u p  into wagons standing in the 
sidings, this part of the work being completed in  six hours. 

The whole of the work was carried out during severe 
mid-winter weather, and, members who are in the locomo- 
tive department will agree, that weather conditions during 
rerailment rarely contribute to one's cnjoymcnt of the work, 
which is, however, not the least interesting of that which 
falls to the lot of those who, like the Author, are occupied 
in supervising a Locomotive Department District on a British 
Railway. 
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TABLE 1. 

LOCOMOTIVE SHED PERSONNEL. 

L o c o  h i0 - r  I v E FOR EM A 1\1: . 
I 

nssistant Locomotive Foreman. 
I 
I I 

Chicj' clrrk. Slieil joroirerr. I 
Forerimti Fiftcr.  
Fitters. ofice' staff. Engine drivers and 
Turners. Telephone boys. firemen. 

Shedrnen (engine 

Coppersmiths. Coalmen. 
Blacksmiths. 
Machinists. Shed labourers. 
Apprentice fitters, Sand dryer. 

Joint makers. Forerirnrr clctrrrerx 
Brakeblockers. Engine cleaners. 
Boiler washers. Steam raiscrs. 
Rric: ka I'C h man. Firebox ;lesnc:rs. 
S t r i k e r s  a n d  Tube sweepers. 

Tool checkers. labourers. 
Stationary cngine- 

men, &c. 

stablers). 

Ashpitmen. 

Boilersmiths. I 
Tubers. ,'40r-c kecYcr-5. 

&C . I 
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LOCOMOTIVE 

-. 

I 
ST.4 F I;. 

Foremen. 
Clerks. 
Other grades. 
Record of engage- 

vents ,  promo- 
tions, transfers, 
dismissals, r e - 
signations. 

Medical exams. 
Pension Fund. 
Superannuation Fd. 
Sick Fund. 
Insurance Fund. 
Compensation Fd. 
Free holidays, &c. 
Passes. 
Clothing. 
Payable, &c., time. 
Conciliation Boards. 
Conditions of ser- 

Disciplinary cases. 
Factory Act. 
Etc. 

vice. 

TABLE 2. 

DEPARThlEKT. Range of District 
Supervision. 

I 
ENGINES. 

Engines allotted. 
,, condition of. 
, , transferred. 
,, mileage. 
,, r e p a i r s  

wages. 
Railway Account 

Act Returns. 
Periodical exams. 
Failures. 
Loco. coal and 

stores. 
Engine-tools. 
Fittcrs’ tools. 
Machine-tools. 
Experiments. 
Etc. 

I 
TRACTION. 

0 r d i n a r )I train 
working. 

S p e c i a l  t r a i n  
working. 

Accidents to trains. 
Delays to trains. 
Heating of trains. 
C o m p l a i n t s  re 

speeds. 
C o m p l a i n t s  re’ 

smoke. 
Passenger Dept. 
Goods 1)cpt. 
C. B W. Dept. 
Engineer’s Dept. 
Etc. 

Showing Grouping of Items under Key-References S. E.T. 
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TABLE 3. 
LOCOhlOTI I'E S H E D  WAGES-COST. 

Grade. Proportion 
per cent. 

Engine drivers and firemen . . . . . . ... 68 

Coalmen and shed labourers . . .  ... 6 
Foremen and clcrl- \ s . , .  . . . .  . . .  . . .  2 

Engine cleaners . . .  . . .  ... ... I2 

Kcpair Staff . . .  ... ... ... . . .  I2 

TABLE 4. 

ABSORPTIOS OF K U K S I S G  REPAIRS WAGES. 
1 ten1 
so. 

I .  

2 .  

3. 
4. 

ci . 

8. 
9. 

3' 

L 
/ .  

10. 

1 1 .  

12. 

'3. 
14. 
'5. 
I 6. 

18. 
17. 

Description. 
Valve-gca r ... . . .  . . .  
Piston5 ... ... . . .  ... 
Connecting and coupling-rods 
Brakc-par  .. . ... . . .  
Springs (Ix.;iring) and gear . . . 
Axle ho srs . . .  . . .  . . .  
l y r e s  . . .  ... . . .  . . .  
Dran.gcat- and buffers ... . . .  
S:i ndcrs ... . . .  . . .  
Joints ( u r i o u s )  . . .  . . .  
Gland5 . . .  . . .  . . .  . . .  
I n  jectol-5 ... . . .  ... 
Othcr i;icc:platc-fittings ... 

Feedpipcs and gear . . .  . . .  
Nuts (steam pipes) . . .  . . .  
Misccllaneous . . . . . .  . . .  

Tubes . . .  ... ... ... 
Fircboxcs ... . . .  ... 

Proportion 
per cent. 
.., 18 
... I 0  
... 12 

. . .  4 

. . .  4 

... 5 

. . .  2 

... I 

. . .  2 

" 4 
3 

... 3 

... 5 

... 6 

. . .  

... I 0  

... 2 

. . .  2 
c ... 
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TABLE 6. 
PERIODICAL EXAMINATION OF LOCOMOTIVE 

PARTS. 

Description. 

IGrebox and boiler water-spaces 
Firebox-stays (hammer-test) 
Fusible-plugs ... ... 
Injectors ... ... . . .  

Boiler water-gauges ... 

Brake test (goods cngine) ... 
Motion (passenger) ... 
Crank-pins ... ... . . .  
Pistons ... ... ... 
Slide-valves ... ... ... 
Wheels and axles ... . . .  
Lubricators (mechanical) ... 

Water pickup apparatus . . .  

Brake test (passenger engine) 

. . .  

... 

... 

. . .  

. . .  

... 

... 

... 

... 

... 

... 

... 

... 

... 

No. of days 
worked between 

examinations. 
... 7 

7 
... 26 
... 26 
. . .  26 
... 26 

... 

... 78 

... 156 

... 78 

... 156 

... 156 

... 52 

... I j6 

... a6 

 at IMECHE on March 13, 2015jil.sagepub.comDownloaded from 

http://jil.sagepub.com/


TABLE 7. 
(LOOSE-LEAF). RECORD OF EXAMINATION OF LOCOMOTIVES. 

Folio No. ......... 
Engine N o  .......... Tender No .......... Boiler NO ................ Date Stopped For ......... 
Class .................. 

Boiler Press ............ 
Type of firebox ......... General Repairs [ 

1 I Date 1 Condition xnm Date 
by 

Injectors. 

- 
left __- 

Slide Valves. 

Condition. 

-r 
Pistons. 

left 
_- - 

Condition. 

_-- - 

1 .. put into Traffic ...... 
I 

Water Qawes. 1 BralreTeflt. 

1 
ion. 

ighl 
- 

_- 
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TABLE 8. 
INL)IC~\'I'OR OF COSDITION OF ENGINES.  

Condition of Engines. 
'Total Days Worked after General Repairs. 

1 to 100 0 1  to 2 0 0  

998 
I 103 
I 1 0 5  
1108 
1118 
I I 19 
I 208 
I 209 
I210 
I222 
I 224 
1400 
1401 
1402 

'403 
I 404 

!OI to 3 j O  

770 
775 
776 
777 
781 
1421 
1422 
I 505 
1506 
'5'7 
1518 
'5'9 
1 524 

Over 351 

586 

856 

996 

597 
66 I 

330 

997 
999 

Awaiting 
Gen. Rep 

I 104 
'51.5 
1521 
' 5 2 5  

Engine numbers on white ground in different colours for 
Passenger and Goods Engines. 

Hard-wood blocks It in.  x !in. x tin. 
Case of sheet-tin I tin. x 7in. x ]in. painted black. 
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DISCUSSION. 

The Chairman (Mr. H. N. Gresley): Gentlemen, I have 
much pleasure in thanking Mr. Paterson for his most inter- 
esting Paper, which will be of great value when recorded in 
the  Transactions of the Institution. The Paper is a very apt 
description of a well-organised locomotive district of a 
modern railway company, and it is one which I would com- 
mend to any young aspirant to the position of charge of a 
running-shed, to read, mark, learn, and inwardly digest. 
If the various excellent suggestions contained in the Paper 
are  carried out he will not go far wmng. 

The Paper, of course, describes the ideal conditions, 
and these are what we must seek. I do not suppose Mr. 
Paterson himself would claim that in his own sh-ed these 
ideal conditions are  always realised. 

I a m  not going to refer to all the points he has 
enumerated. H e  has touched upon nearly every subject. 
There is one omission on his part, however. I said just 
now, he described ideal conditions, and, perhaps, for that 
reason he did not refer to engine-failures. In his idea) 
shed I suppose engines never fail, but I am afraid, and we all 
know, that failures do exist, and now let me say this is one 
omission to which I would call the attention of the budding 
aspirant to whom we have referred. 

Engine-failures arc important for District Superinten- 
dents, and the only way in which they can be grappled with 
is by close analysis to find out the most frequent source of 
failure. The next step is to analyse the causes, and having 
found these, whichare often very elusive, you have still to find 
a cure. But it i s  only by very close watching of the causes, 
and of the various cures which are attempted, many of which 
fail, that the ideal condition of a locomotive engine-shed, 
whiuh has no emgine-failures, can be attained. 

Mr. Paterson referred to the Mutual Improvement 
Society, which is a very important thing in connection with 
a running-shed. The difficulty with a Mutual Improvement 
Society is to get  the men to take sufficient interest. A cer- 
tain proportion of the men are very keen to learn all they 
can about their engines, but I deplore the fact that Mutual 
Improvement Societies are  not as popular as they used to 
be, and it is extremely difficult to ge t  the men to  take a real 
interest. We have been able to amuse this interest on the 
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Great Northern Railway by getting gentlemen, not con- 
nected with the railway, t o  come and give lectures on  special 
subjects. Tha t  has  caused more interest than a lecture on 
a subject with which they a re  too familiar, and shows them 
how everyday problems can be dealt with by realising the 
difficulties of another railway. 

There  is a point which Mr. Paterson mentioned am- 
cerning one of the slides. H e  showed a picture, the result 
of bad coal on the tube-plate. I t  may interest you to know, 
in connection with that bad coal, I recognised a n  old familiar 
friend we call a ‘‘ swallow’s nest.” Certain classes of coal 
produce that. I daresay you have come across it, but the 
cure is a very difficult one. I t  
is due to a certain amount of pyretic deposit which i s  found 
in the coal measures, and is found in South Yorkshire d r  
at the top of the Barnsley beds. I have picked i t  out myself 
down pits, and, from it, ascertained the cause of the deposit. 
I analysed the-pyrites in the coal, and i t  exactly corresponded 
with the analysis of the “ swallow’s nest.” The  conclusion 
was that this ferrous oxide, which is in the form of what 
is called a pyretic band in the coal, when it ge ts  in the fire- 
box it fuses, and  the blast draws it like a spray on the tube- 
plate. The  tubeends ,  which stick out perhaps Qin., are 
practically red hot when the engine is working bard. T h e  
heat is not taken away fast enough. When  the spray gets 
on the tube-end it sticks to  it, and  gradually accumulates, 
until after about three hours hard working, the tube holes 
become completely blocked up. The result is engine-failure, 
short of steam, and it can only be prevented by not using 
coal of this class on express work. 

There a re  so many points tha t  I should like to talk 
about, but I must not take up  too much time. 

I want t o  refer to the value of statistics. There is one 
statistic which is extremeiy valuable, and  tha t  is the  engine- 
hour. W e  have engine-miles and various things, bu t  the 
engine-hour is  the thing we want t o  get at. T h e  engine- 
hour gives a measure of the usage of the engine. It gives 
a measure of the engines stopped for repairs, and also of 
the reserve of the engines. You would be surprised to find 
the very small proportion of the total time in a year a n  engine 
is a t  work, and the very large proportion it is standing in 
the shed. Wi th  the engine-hour statistics you can  see week 
by week what the engines are doing ; also which class of 
engine is being often stopped for repairs, and of course 
therefore is  less valuable. The  reserve of the different 

1 have discovered the  cause. 
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classes of engines can be observed very readily. I t  may be 
that there are too many shunting engines in the district and 
too few passenger engines. You may find the passenger 
engines hardly in the shed a t  all, or an  engine which is 50 
per cent. of its time in the shed, but it will be Sound that a 
grea t  many of the engines a r e  standing more than 50 per 
cent. even in normal times. I t  is often found in busy places 
the shed is nearly empty. But, analysing it with the engine- 
hour statistics, the pcrcentage of time the engines are 
standing is very often as much a s  jo per cent. or more. 
That  gives a n  idea of the reserve of engine-power. Engine- 
hours should be divided into passenger, goods, and service 
engine-hours, and then you would see exactly how many 
engines of the right type are on the proper class of work, for 
instance, whether a passenger engine is being required to 
work a goods train. I suggest, to those who have not had 
the statistics of the engine-hour, that they a re  most valuable. 

I will not take u p  your time any more. Mr. Paterson, 
thank you very much indeed for your most interesting paper. 

Mr. Houldcroft: Mr. Chairman and gentlemen, I think 
i t  is due to  Mr. Paterson that I make a few remarks. He 
has given this Papcr a t  the request of the committee, not 
bccause he wanted to give it, but because he was asked to 
do so. He protested that he was not the man to give it. 
He said, there are so many men in the Institution who could 
give it so much better, that he desired to  back out and take a 
portion of the tremendous subject. The  subject is a vast one. 
There i s  not another Paper, I believe, on this subject in any 
of our Institutions. I am thinking of the value it will be, 
not only to our home districts, but to others farther away. 
Imagine every district working u p  to  all the ideal conditions 
Mr. Paterson has placed before us. .I am thinking of i ts  
impor tank  to some in this room a t  the present time from 
districts far away, n i th  no one behind them, and no  tele- 
phonic communication with headquarters, and to those of 
our brothers overseas. Such Papers a s  these, from gentle- 
men who have go t  a solid practice behind them, and the 
work of Britain a t  their beck and call ,  will help those men 
if  you will come out with all you have to say about this im- 
portant subject of District Supervision. 

W e  have to thank Mr. Paterson for introducing this 
subject, although he wished to get out of it, and we are 
pleased with the way in which he has dealt with the matter. 

Colonel Kitsoo Clark : Mr. Chairman and gentlemen, 
it is given to  me to have the honour of proposing a vote of 
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thanks to Mr. Paterson. I t  is an honour, but I have little 
to add. 

In my trade there are no engine-failures, but there a re  
occasions when we ge t  other things, a s  well as “ swallows’ 
nests.” Concrete walls appear inside firebox’es, and I won- 
d e r  at thc capabilities of the District Superintendents who 
can  rnanagc to make steam out of such .extraordinary com- 
ponents, and that boilers run as they d o  strikes me with 
amazement. 

The  event took place when 
I was young a t  the job. I was sent to inspect a boiler on a 
tramway engine by the responsible person who managed this 
tramway. He  had taken the tubes out,  and I looked at the 
boiler and found it full of what we called “ star ” or “ con- 
stellation ” pittings. The  man said, ‘‘ Well now,,you have 
seen the boiler and I must ge t  the engine on the line again, 
and so I will put the tubes in and we will have the engine 
back again.” I said, “ You are going to  put the tubes in?  
W h o  is responsible?” When he said, “ Your firm,” I com- 
pleted my examination with a hammer and chisel, and that 
boiler did not go out again. I was astonished a t  the shed- 
man’s courage; but that  was in the old days. I did not 
wonder a t  engine-failures. 

Anyway, I t,hi.nk Mr. Paterson has put a difficult subject 
extraordinarily clearly, and I am glad he has not dealt with 
the subject of engine-failures because that is a subject for 
a Paper in itself. Wha t  Mr. Paterson has dealt with has 
been thc w-ell-managed, thoughtful method of dealing with 
the ordinary and proper incidents of engine life. 

To me, who did not know much about wheeldrops, etc., 
the stores were the greatest attraction, and obviously admir- 
ably managed. I should like to a sk  Mr. Paterson’s leave to 
send some of our own people up to understand how well a 
s t ~ r e s  can be managed. The counter is a very simple point, 
but a very good one. It is not necessary to have the greasy 
breadth which we nearly always have, and I think this is 
symptoniatic of all that  Mr. Paterson has .said. 

I have only com- 
pliments to Mr. Paterwii on his Paper and congratulations 
to the audience who have heard it. 

The Chairman: Mr. Groom, perhaps you will kindly 
take up the discussion ? 

Mr. Groom (G.N. Rly., Doncaster): Mr. Chairman, 
hlr. Paterson and gentlemen. It is rather unexpected that I 

I should like to tell a story. 

I really have no criticism to offer. 
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should be called upon t o  second the vote of thanks to Mr. 
Paterson, proposed by Colonel Kitson Clark. As a lotorn+ 
tive man of some years' experience, it gives me the greatest 
pleasure to second this vote of thanks, because I am quite 
sure from the excellent manner hlr. Paterson has put his 
caper  together and read it to  us, he must h a w  spent very 
much time and thought in preparing it. 

Mr. Paterson mentioned in his Paper, that, " In con- 
nection with running repairs, for instance, recurring reports 
usually signify either negligence, bad workmanship, or in- 
herent weakness." W e  know that one of the most im- 
portant duties of a District Locomotive Superintendent i s  to 
turn out '  his engines in such a condition that he is  quite 
satisfied in his own mind, barring unforeseen accidents, they 
a re  fit to work a train. Engines suffer from all sorts of 
weaknesses, and it is the duty of the District Superintendent 
to find out the causes, treat them, and  stop the complaint. 
I should like, and I am sure the other members present 
would also, to  hear Mr. Paterson enlarge a little on this im- 
portant subject, as to  a good method of readily following up 
recurring reports. 

I might mention that on the Great Northern we have 
paid a good deal of attention to this subject and have adopted 
a method a t  several of our  sheds that answers its purpose 
very well indeed, and is as follows :- 

The driver enters in the running-shed repair report-book 
the work required t o  be done to his engine after finishing h is  
turn of duty. This work is taken off by the foreman's 
assistant (usually a boy) on to specially printed c a d s ;  the 
work to  be done by a fitter is put on one cad, that  to be 
done by a boilersmith on  another card, and so on. 
The foreman, in the space allotted, fills in the name and sends 
it to the workman he wishes to  carry out the veepairs. The 
cards are displayed on hoards specially made t o  receive them 
and hung 111) in front of the workman's bench. Wben the  
woikman goes to do the repairs to each engine he en ters  
the time on the card, also when he has finished. A fore- 
man passing round the shed can  tell by a glance a t  the ca rds  
where each fitter, boilersmith, etc., is working, the amount 
of work done and remaining t o  be finished. At the end of 
the day's work the cards are handed in to  the office,. and, 
after the necessary particulars for the appropriation of tht 
time, etc., have been taken off by the office-staff the cards 
a re  filed in a rack having a pigeon-hole for each engine 
number in the district, there they accumulate up to the end 
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of the month. They are then taken out and put in a larger 
rack and allowed to acciimulate for twelve-months. 

By this means the District Superintendent has the whole 
history of the repairs to  any engine readily available for 
reference. If an engine fail he can call for the cards and  
see at a glance if it is the result of negligence, bad work- 
manship, or inherent weakness. 

I t  is also a good plan for the Assistant Superintendent 
to look through the whole of a month’s accumulation of 
cards frequently to note work that repeats, so that attention 
can be called speciaily to  the trouble and steps be taken to 
remedy matters. 

There is another point that  struck me with regard to 
examination of enginemen, and that is we thoroughly under- 
stand the importance of testing drivers’ eyesight, but it 
seemed to me rather frequent to examine them every year, in 
fact I think it is very doubtful if our men, at any rate, would 
care to be examined once a year. 

I do not think there is any other point I have to raise in 
connection with this excellent Paper. 

The Chairman: The  vote of thanks has been proposed 
and seconded. I think there are other gentlemen who wish 
to make some remarks on this Paper. I should like to men- 
tion, that Mr. Alcock, Major Smeddle, Mr. Laverick, and Mr. 
Mercer, who were to have been here, are unfortunately 
unable t o  cwmc for various reasons. Mr. Hamers I think is 
here, and intimated that he had a few remarks to  give. 

Mr. H a m m  (late L. and Y. Rly.): Mr. Chairman and 
gentlemen. Before referring to the Paper I may say that I 
have had the pleasure of having been both Mr. Paterson’s 
successor and his predecessor in charge of the same district, 
and of course in that capacity I a m  able to appreciate many 
of the excellent ideas put forward in his Paper. 

l h e  Author has covered such an  expansive area in this  
Paper that it is rather difficult to  criticise it at any length. 
I will therefore confinc myself to two points which are prom- 
inent in the routine of a Ilistrict Locomotive Superintendent. 

The  effective handling and recording the necessary 
periodical examinations of locomotive parts. In regard to 
this, I notice sheet shown a s  Fig. 7 attached to  the Paper 
which gives a specimen of a record-book. This is a very 
good method as far as it goes, and is capable of extension i f  

The p i n t s  referred to are  :- 

( I )  
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trcntcd in the following way. My suggest ion is  t h t  the  
months. january-December should be written across  hori- 
zontally a n d  t h e  p i n t s  f o r  examination b e  written in a 
vertical column, leaving about  half a dozen lines blank as 
required. The immediate  left-hand column should show the  
d a t e  and  condition at last examination, bcing carried forward 
from the  previous year. T h e  next  left-hand column gives  
the  points for examination, the  third the  colunin for January,  
a n d  so on. T h e  entr ies  on  this sheet  should b e  duplicated 
by means  of a carbon-sheet and the  duplicates sent  to the  
head-olfice and  accepted as complete evidence of t h e  whole 
necessary examination of the engine,  a t  t h e  end of each 
year. Instead of put t ing particulars, as shown a t  t h e  head 
of the  table in Fig. 7 where the  room is scanty,  it is pre- 
ferable to have a permanent sheet which would lie with its 
face t o  the record page a n d  when the  book was open the 
whole of the  particulars regarding one engine would lie before 
you o n  t h e  left-hand page, and the periodical condition on  
the right-hand page. Sllould an engine be  transferred, the 
three sheets  above described should go with it. The method 
of enter ing u p  is so simple, a n d  c a n  be so speedily done,  
t h a t  i t  enables the  District Locomotive Superintendent  to  
k e e p  it himself a n d  be well in touch with the  condition of all 
his  engines. T h e  first d u t y  is for the  clerk to enter  u p  the  
d a y s  worked or mileage dur ing  t h e  month, and,  if desired, 
the  result of those examinations which a r e  made regularly 
every month. T h e  District Superintendent then completes 
t h e  record a n d  at  t h e  s a m e  time writes ou t  on a separate 
sheet the examinat ions he wishes to be made  dur ing  the  
month,  considering as he  goes along the d a y s  the  engine 
worked during the  previous month. T h i s  sheet is posted in the  
fitters’ shop, a n d  as t h e  examinations a r e  made  t h e  result 
is recorded on t h e  sheet iaitialled by  the examiner. 

In regard to fusible-plugs, it is advantageous to split 
the  examinat ions.  into t w o  periods, namely, first for tnight  
a n d  second fortnight. I t  i s  also helpful to record t h e  sizes 
of t h e  new plugs p u t  in. 

T h e  o ther  point I wish t o  br ing forward i s  the t ra ining 
of the young foreman. T h e  young foreman is  a decided 
asse t  to a railway company,  he i s  a n  investment for the 
future ,  and ,  in order  t h a t  the best may be g o t  ou t  of him, 
t h e  best should be put  into him. I t  falls to the  lot of the 
District Locomotive superintendent  to fulfil the latter. It 
should b e  remembered, at this stage of his career  his mi,nd is 
very pliable, he is  over zealous a n d  he  is anxious to learn. 
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T h e  Distr ic t  Superintendent should carefully foster  these 
qualities a n d  any  constraint  necessary should be democratic 
ra ther  than autocratic. 

In  addition t o  his usual shed experience, a great help in 
his t ra ining would be t o  have a book printed, showing con- 
cisely a n d  in proper order  the various " General Orders , ' '  
which i t  is his d u t y  t o  commit t o  memory to  enable  him t o  
conform t o  the train of thought  efficiently a n d  easily. 

To send him out ,  say once a week, with a slow g o o d s  
train in t h e  district by day or by night ,  t o  be followed by a 
report describing the  run,  a n d  particularly t o  notice t h e  
methods of the Traffic Depar tment  in handling a n d  running 
the t ra in ,  and the reasons for the  same, would give him a 
good knowledge of the  district gcncrally and  b z  of-good 
service in cases  of derailment. 

Whatever  previous footplate experience he may have, 
is of a general  n a t u r e ;  a f te r  becoming a foreman his  
local interest is awakened a n d  he feels that  he must  be 
thoroughly conversant with every phase of thc  work before 
he c a n  justly use the authori ty  vested in him. 

He should also be  encouraged to learn the block-system 
theoretically and  practically. In  short ,  his ' training should 
be such as t o  cover t h e  various points mentioned in the  
traction column of Table  z in more than a superficial manner, 
and  so render him in the future  capable of representing his 
department  a t  inquiries in a valuable manner ,  thus  b e  a never- 
failing credit to  the District Superintendent who trained him. 

Mr. Pegler (31. Rly., Lecds) :  I should like t o  mention 
one point, the  examination of locomotive parts. Mr. Pater-  
son puts  it on a basis of daily examination. H e  takes  a 
Standard of so many days, bu t  speaking from the Midland 
point of view, \ve make our examinations o n  a mileage 
basis, say 3,000 or 4,000 miles, and  valve a n d  piston ex- 
aminat ions cvcry 1,000 miles, and I think we have a much 
bet ter  system on the mileage basis  than on  the  daily. 

W h e n  a boiler is washed-out a card is sent up t o  t h e  
office, the  mileage taken off the  card  a n d  entered on a sheet, 
and  when the  engine h a s  done i ts  3,000 miles the examination 
takes  place. I t  it has not done i ts  exa.mination a t  4,000 
miles it is stopped. To valve a n d  piston examinations the 
same applies. You g e t  a n  excellent idea of what  the engine 
is doing. T h e  ai lvantage over a daily basis is t h a t  in a 
month or five weeks an engine might  not  have worked more 
than 20 t o  2j days. 
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This is only one of the things I have noticed, but you 
have a bctter idea of the engine working than  on a daily 
system. 

There a re  several other points, but I did not ge t  the 
paper in time to  go thoroughly into the matter. 

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

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

I would einphasise very strongly the importance of the 
question of staff-control. I consider that  the s t a f f a n t r o l  
question a t  a running-shed is one of the most important 
points mentioned 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  t o  take charge of a running-shed to pay special attention 
to three points in order t o  keep their men in good cue ; tha t  
is, to keep their engines clean, to pay strict attention to the 
bookings of repairs, and  to let them feel tha t  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 s h l d  never 
he  turned to their cornplaints, even if, as often happens, 
thev have no  basis. If they come with a complaint tha t  has 
n o  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 a t  once, and it always pays to spend a 
little time with such a man, either until you have convinoed 
him or he has  cmnvinced you. Once the men ge t  an  idea 
tha t  their officer deals fairly with complaints it is wonderful 
how complaints cease. 

I am pleased to  note Sir. Paterson quoted our  new 
shed a t  Dairymates as one of our most recent and best 
modern sheds. W i t h  regard to bhe wheel-drops, we adopted 
the  raised type rather than the sunken type in order t o  over- 
come the difficulties a s  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 
o u r  line with jacks now, except a t  the smaller out-of-the- 
way stations. I have brought a few photos whioh show a 
fair variety of accidents, and give a n  idea of the transition 
of methods from the old system to  the present. The  earliest 
is of a smash a t  Marshall Meadows, near Berwick, in 1880, 
where the wreck was cleared by two ten-ton hand-cranes, 
and from that down t o  recent times where block-tackle and, 
later, heavy steam-cranes of 25 and 3 j  tons are used. 

??he method of rerailing engines by block and  tackle is  
a gooci orre, hut is somewhat slow, in that  some time is spent 
in gettirig rhe tackle out  and fixea, and we usually pull 
engines over now by Eteamcranes, which is  much quicker. 

hlr. Paterson mentioned the system of throwing vehicles 
over by jacks. T h a t  is of course a n  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 
whecls of course having been placed on iron plates to ensure 
swivelling. 

Wi th  regard to eyesight tests, I d o  not know whether 
I a m  right in saying that most companies have only the 
medical test, but on our  line we have also a practical test 
a t  signals, perhaps due to the fact that  we  had a n  old unused 
railway line where we could do this. These tests take place 
anntrally for each man who has tailed to pass a certain 
standard a t  the medical test, and  satisfies the men fak ly  
well. 

I should like to  ask Mr. l’aterson how he deals with the 
question of lost tools. 

In  conclusion I should like to j u s t  refer to the Chairman’s 
remarks on  “ swallows’ nests.” I have often wondered 
what was the real cause of these, because in the many years 
I have been in the I h r h i n  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 t o  be more a feature of 
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Yorkshire than  of Durham Oi Sorthurnhcrland coal. Tl ic  
Chairman’s  remarks  wer: very interesting. 

Mr. Hird (The Hunslet Engine Co.): As o n e  who is 
interested in the  building of engines ,  I might  just  
a s k  CL question about  t h e  table turned u p  last, t h e  
“ Absorption of Running Repairs IVages,”  because such 
information is helpful in indicating the  best types to 
build a n d  t h e  details t o  use. T h a t  Table  gives  the  per- 
centage  of expendi turc  in labour  only on  tubes 6, fireboxes 
10. T h a t  is certainly too  little, while o ther  i tems seem 
excessive to me. Valve-motion 18, pistons 10, coupling a n d  
connecting-rods 12. I t  seems s t range  t o  m e  tha t  there  
should be quite as much expended on the valve-gear as on  
the  boiler a n d  the  tubes, where there a r e  elements of heavy 
work,  a.nd where you expect much more  attention to be  
needed than  on valve-gear and  moving parts. Perhaps Mr. 
Paterson c a n  tell us  what  is the type of valve-gear .con- 
cerned. Is it “ Stephenson,”  or “ Joy,”  or w h a t ?  S u c h  
bits oi information a r c  very helpful to engine builders. 

Mr. Bazin (G.N. Rly., Doncaster) : I should like t o  con- 
gratulate  Mr. Paterson o n  his instructive Paper  o n  the  
running of a locomotive and  running-shed work. Among t h e  
many points that  a District Superintendent h a s  t o  watch is 
the  number of engines  which a r e  stopped and under repairs. 
I t  is a’ mat te r  which wants  close watching, because unless 
a s h a r p  outlook is kept  upon it the iist grows very quickly. 

A n  excellent plan is t o  have a return sen t  in daily b y  
thc  Shed Foreman a n d  a l so  by the  Shop Foreman of t h e  
number of engines  .u hich a r e  actually s tanding,  or have  
been stopped dur ing  that  day ,  as it  is found ghat unlcss a 
keen eye is kept  upon i t ,  particularly in regard to the  Shed  
Foremail’s reports, many engines  will be stopped perhaps  
unnecessarily. O t h e r s  may he wai t ing for a t tent ion,  b u t  
by tha t  means it is possible to get  in touch exactly with t h e  
engines which fall o u t  of their daily work. 

Another point I should like to have information on  i s  
\vhat proportion of engines  per shed fitter he finds is  necessary 
now:adays, with modern 1ocomotii.w fitted with superheaters  
and piston-valves. 

I th ink one speaker  touched upon the question of engine- 
tools. Well, a l though it :cay he a small item there is n o  
doubt  it is very important  f rom the  engineman’s  p i n t  of 
view. T h e r e  is nothing upsets  a man more t h a n  when he goes 
on duty a n d  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 rhc engine-tools a re  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 dean-  
ing, which method he finds the better for the cleaning of 
his engines, gang  or individual cleaning? I t  depends of 
course upon the type of engines and the work they are h i n g .  

I should like to thank Mr. I'aterson ag?ih for his 
Paper. 

The Chairman: Now many q u e d o n s  have been put to 
Mr. Paterson. There a re  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 locomoti\e centre, and there is no doubt, a s  pointed ou t  
by the Author, that  where discontent is rife the sooner it is 
grappled with the better. 

I a m  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. I agree that some system 
of education a s  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. 
I t  would be interesting to know how many students joined 
this class and  the average attendance. We have Mutual 
Improvement Classes a t  most of our sheds, and we provide 
rooms and light, but these nre only poorly attended. I con- 
sider, also, t h a t  ~1 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 bcing paid to the height of water 
in ihe boiler and how to  work thc injectors. 

'There is also another very important factor which should 
be noted, and that is the careful scrutiny of drivers' daily 
w-orking sheets, i n  regard to the running of the locomotives 
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, whioh we find reduces detentions to traffic 
by a t  least 75 per cent. 

Mr. Alcock (The Hunslet Engine Co.): My own idea 
of criticking a paper is to critkise, but I find it difficult to 
do this as I am almost in ta t i re  agreement with the major 
portion of the Paper, which, in addition, does not lend itself 
very readily to discussion. I t  should be extremely useful t o  
young men commencing in running-sheds. I t  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  Aubhor 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 I agree with him h n  
he states that a mastery of psychology of staff-control i6 
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. 

Wi th  regard t o  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. W h a t  impressed me most in my running-shed experi- 
en* was the gross ignorance of enginemen o n  mechanical 
matters, and I am sure it would be beneficial for a11 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 cornpanson with other sheds, with the 
exception of the last item-repair-staff. This will vary con- 
eiderabty in different sheds, and depend upon the repairs 
undertaken. 

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

Wi rh  regard to Table 4, this is  i n t e r d g ,  bu t  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. Tk 
first item-" valve-gear "-heads the list, and 18 per cent. 
appears to  me a very high percentage for the valvsgear.  I 
should like the Author to inform us what is  inkluded 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 a n y  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 ehgine-failures. 
lhese would have been very intedkting, especially to those 
of our  members who are  c a d 4  with the designing of 
locomotives. 

-- Mr. Laverick (G.N. Rly., Colwick) : I have read Mr. 
Pajerson's Paper with great pleasure, and the points raised 
a re  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 a t  my disposal to go over all the ground 
covered by the Paper, a s  it would take a very long time 
indeed. I have therefore chosen one o r  two things u p s  
which I should like t o  make a few remarks. 

At the Colwick locomotive 
depot of the Great Northern Railway, over which I have 
control, 263 engines a r e  stationed, and, as everyone will 
readily understand, a grea t  amount of repairs a re  booked 
daily. T h e  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 # e n  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. 
T h e  cads  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 a s  appliances are concerned my shops a re  fitted 

The  first is  Engine-Repairs. 
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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 I 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 a t  Colwick. Everyone knows that these examinations 
cannot be fixed without practice, mileage or time is not 
suficient. 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 a s  
express engines with heavy mileage. The periods of ex- 
aminations vary, for obvious reasons, a t  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 u p  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 a t  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 wibh me is that 
springs are placed in racks in the shed, each class of spring 
has a tablet over i t  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 Boating 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. 

 at IMECHE on March 13, 2015jil.sagepub.comDownloaded from 

http://jil.sagepub.com/


DISTRICT SUPERVISIOE; OF THE LOCO. DEPT.-PATEHSON. 339 

The following will illustrate my point. A few years 
a g o  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:  " O h !  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 Enginernem-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 2 0  years. 

W e  have class-rooms in connection with the locomotive 
department a t  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 a re  
given by gentlemen in the engineering business, and lantern- 
slides are shown to illustrate such lectures. The meznbers 
of the class provide their own lantern for the p u r p s e .  The 
company furnishes these classes with full-sized sectional and 
other models, 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-" I t  is obvious that every article in 
a breakdown-van should be kept in a specified place, and 
cared for by one man." I 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 o r  ring, and the lifting capacity, so that the kind 
of chain required can be obtained immediately without 
removing any other. 

In the case of dcrailment where the track has betn 
pushed outwards o r  buffer-stops moved back, o r  in the case 
of an  engine dropping off and being prallel with the m d  
I use wire-rope blocks for rerailing. 

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 a n  0-8-2 tank engine off the 
mad, and  the buffer-stops had been pushed back. T h e  
ehgine had sunk into the ballast u p  to the footplate at the 
leadlng-end. T h e  blocks-were put on to the emgine, and it 
was houled back on to the; road again in 45 minutes. If 1 
bad " Jacked " it  u p  and put a temporary road underneath, 
it would have taken consider4bly longer. 

I have sent a sketch of tke kind of blocks I use. 
In Conclusion I should like to say rhat 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 gwater interest in their work, and  wilt 
do a c l m  creditable job. 

PARTICULARS OF PERIODICAL EXAMINATIONS 
AT COLWICK LOCO. S H E D ,  GREAT N O R T H E R N  

RAILWAY. 

Examinations. 

Piston-valves ... ... 
Richardson's ... ... 
I '  D " valves gin. 

9 1  ), *in. and +i 
1 1  l l  @n. and+" 
> I  I 1  .)in. ... 

Pistons ... ... ... 
Tender-tanks ... . . .  
Dripvalves . . . . . .  ... 
Safety-valves ... ... 
Ball-valves in water-gauge 

frames ... ... ... 
Lead-plugs . . . . . .  ... 
Tubes swept ... ... 
Large-ends ,. . ... ... 

Water-scoops ... 

Injectors ... I . .  .., 
Main steam-pipes on s u p r -  

heater engines ... ... 
Chains ... ... ... 
Stationary boilers . . . . . .  

Slide-valves. 

... 

Small-ends . . . . . .  ... 
Vacuum regulating-valves 

Fireboxes ... ... ... 
Axlebox-pads ... 

... 

Period between examinations. 

Two months. 
Two months. 
Four months. 
Three monbhs. 
Two months. 
One month. 
Three months. 
One month. 
One month. 
Six weeks. 

Two months. 
One month. 
One week. 
Three months. 
Six months. 
One month. 
One  month. 
One week. 
Three months. 
One month. 

One month. 
One month. 
One month. 
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Examinations. Period between examinatiox. 
Stationary engines . . . ... One month. 
Tender wheels g a u g d  . . . One month. 
Leading engine wheels 

gauged 2-4-0 ... ... One month. 
Small crank-pins ... ... One month. 
Mechanical lubricators to 

Mechanical lubricators to 
slide-valves and pistons lwo months. 

axleboxes . . . ... ... One month. 

Mr. Mercer (L. and N.W. Rly., Crewe) : The Paper deals 
with a district of 1 5 0  engines and a staif 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 tbe further 
mention of personal assistants I understand that the 
Division Superintendent, after passing through his training 
as a pupil o r  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 
is 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, a s  on some lines, the fully qualified men 
e, with a few exceptions, on the headquarters staff, leavlng 
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. 
W h a t  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. 

Is it not possible 
to come to some definite uuderstanding as to what form 
th-e necessary training and qualifications for a n  engineman ? 

Education of enginemen is mentioned. 
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A definite s tandard is laid down by the  Board of Trade for 
marine engineers, but  as “ engineers  ” it is feared enginemen 
t a k e  a very low category. Classes a t  technical institutes are 
all r ight ,  they are a move in the r ight  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  t w o  hours  covers  the driver’s duties and  locomotive 
management. A lecture on  t h a t  topic dealing only with all 
a driver requires t o  know will las t  t h a t  two hours, leaving 
no time whatever  for answer ing  questions and  explaining to 
minds not  too highly trained the  exac t  meaning and  appli- 
cation of what h a s  been mentioned in the  lecture. I t  is 
suggested,  the value of t ra ining is not  tha t  of enabling a 
man t o  d o  his work,  bu t  ra ther  of g iv ing  higher  knowledge 
so tha t  real interest in the  man’s  work  is developed in him. 
T h i s  higher  aahievement is far more valuable both t o  t h e  
enginemen and  to the  company than  mere ability to do the  
work  required. Such  thorough t ra ining cannot  be under- 
t a k a  by  a n  institute, but  would have to b e  given a t  work 
b y  properly adapted men of the  staff of the District Superin- 
tendent ,  with t h e  loyal m o p e r a t i o n  of t h e  Shed  Foreman.  

T h e  divergence of the  tests imposed on  men wishing to 
qualify as firemen a n d  enginemen is a hardship on the  men 
in the employ of those companies  t h a t  impose the hardest  
test. O n  some railways the  tes ts  imposed a r e  such t h a t  for  
a man t o  be rejected is almost  unknown,  whereas  on  o ther  
lines a l a rge  number will lose, say,  a year’s seniority by 
failing to pass a t  rhe first time of asking.  W h e n  t w o  
companies with t w o  such divergent  tes ts  combine h o w  a r c  
the men t o  be  graded  for seniority? T h e  s ta tement  of the 
Author  t h a t  designers  will not  permit  t h e  perpetuation of the 
very perceptible discounting of their  efforts d u e  to the in- 
eflicient manipulation of their  products  meets  with hearty 
approval, b u t  nevertheless we  fear  t h a t  t h e  alternative of 
t h e  production of a more or less automatic  engine, which 
c a n n o t  be inefficiently- manipulated, will have to be  adopted. 

T h e  idea of specialising amongs t  fitters as to both  ex-  
aminat ions a n d  repairs is one  that is not  held with. Shed- 
work is far too irregular, a n d  the  men a r e  fa r  bet ter  a r ranged  
if “ pooled ” so t h a t  the first man to finish a job is the first 
man to begin t h e  next  one. W i t h  much specialisation of 
work  some men will g e t  t h e  clean jobs and some the  rough,  
some will often be  a t  a loose end,  some keep engines  wai t ing 
for their attention, b e m u s e  there  is too much of their work 
to be done  a t  some ohe time. I t  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 a n  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 wher? these 
specialists fall off sick, as men put in their places temporarily 
art out of touch with the work. 

As regards periodical examinations it is thought the 
Tables given are misleading in the sense that they we 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, thaln some other companies’ 
boilers do. Not only design and material, but quality of 
waters met with will greatly affect this. 

Even 
on the same line the percentage of wages-cost will vary from 
time to time. For instance if the percentage had been taken 
a t  a shed in mind some years ago, I ‘  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 
u p  to 20 hours, and the application of heat t o  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 comRlimented on the time he takes to  turn out and 
execute the rerailment mentioned. I t  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 indirrator of I ‘  Conditions of 
Engines.” I t  is my experience that the time or mileage 
between repairs and between tyre-turnings varies too greatly 
to be any but a n  exceedingly rough guide. I t  would seem 

Again, Table 4 comes under the same criticism. 
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the only reasonably awura te  record must be kept from the 
examination and  repair-books. 

Shed supervision is often, a t  a busy centre, more diffi- 
m l t  than sub-district supervision. 

The Cbalrman: I will a s k  the Author now to reply to 
the points raised this evening. 

Mr. Paterson: My first duty is t o  express my indebted- 
ness to Mr. Gresley for presiding a t  the reading of thio 
Paper, aid for the very valuable information that I have 
al-dy acquired as the result of your remarks. 

i ought to say that I a m  under a great ckbt to Mr. 
E-r fur kindly lending me the splendid d l e c t i o n  of photo- 
graphs pod to the Acting-Chief Mechanical Engineer of the 
North Eastern Railway, Mr. A. C. Stamer, for facilities for 
the exl.ibition of lantern-slides and  drawings, also to  Mr. 
Geo. E%ighes,  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 a m  afraid that one has 
to admit that there is justification for some of the comments 
which have been made occasionally, but I must insist that 
the examination of boilers referred to in my Paper refers to 
a n  actual system which is insisted upon and  regularly c a m 4  
out. I d o  not think we have a single boiler, the firebox of 
 hid^, is not examined at least on a n  average after every 
seven working days, and by that examination I mean the 
hammr- t e s t  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 t o  have the  
examination by the driver i f  possible supplemented by ex- 
amination by a skilled tradesman. 

In  regard to the method of dealing with failures, I a m  
sorry you hinted a t  that  subject ; it catches men like myself 
" on the raw." I should like to  say that the whole question 
has beell gone into vcry thoroughly on the Lancashire and  
Yorkshire RailLvay, to such an  extent even that the locomotive 
'ias been divided into parts. We have been made to take  P 
part  each, and  andyse  the cause of the failures affecting that 
particular part, until the whole engine has been gone thmu%, 
independently and impartially in that manner. 

I a m  doing my best to  aohieve the ideal, and  as a 
r d n d e r  I have a diagram covering a series of yeors bawd 
on the tailures in my district, but, rry as I m y ,  I m o t  
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keep the figures in the top half of the sheet. The law of 
gravitation, I am afraid, is one tha t  I cannot overcome, but 
at any  ryte we give very serious consideration to the cause 
and prevention of engine-failures. 

Eyesight on the Lancashire and Y d s h h k  h i h v a y  i s  
tested annually, and we a re  very symptbedc If a fhil 
t o  pass the test whioh is carried out by the dietrid o(iiars, 
he is sent for a medical test. 

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

I fully realise the necessity for tht -Ugh training 
of locomotive foremen. Recalling my OIRR CX-, it i s  
amusing after passing the shops and tk d h g  &ere, how 
little we Itnow of the actual running ~6nditiorrs. f%-hstance, 
such a simple thing a s  the  significance of a grrcrr a q  
from side to side, and I should like to make k b  s&tamnt 
that in regard to wrong-line orders, about which p Qrtstion 
the men, there a r e  dozens of locomotive engineers w b  p m b  
ably d o  not know of the existence of those important c d o u d  
slips. That ,  amongst other things, indicates the fwoe 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 hasis. W e  assume the mileage ill our own practice. 
W e  d o  not ge t  f a r  wrong because those summaries hinted 
a t  a re  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 tha t  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 of devising one tool nhich will 
cover the whole of the nuts on a locomotive. W e  have had 
several good attempts a t  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 
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of running repairs wages. I think it is obvious, a t  any rate 
to men similarly placed to myself, tha t  however carefully 
you prepare your estimates the  figures will only be approxi- 
mate, because of the constantly varying conditions applying 
to your work. I have to admit tha t  although various valve- 
gea r s  a re  covered by the item quoted, at least 75 per cent. 
of the engines a re  fitted with “ Joy’s.” valve-gear, but i t  
should be pointed out that  the figure given includes the cost 
of the frequent and systematic examination of the  valve-gear 
of expiess locomotives, the motion of which is stripped after 
every seventy-eight days actual working. A s  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 
fa i r  proportion of fitters per engine, in view of the superheater 
engines and the mnre complicated gears which a re  being 
adopted, but if I say an average of one fitter to six engines 
for ordinary running repairs I should not be fa r  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 a t  a n  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 t o  resort to gang-cleaning because the 
time these engines are in fihe shed is more irregular. 

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

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

hlr. 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, a r e  very marked and of 
course directly affect the item quoted from Table 4. 

hlr. Laverick kindly contributes very valuable informa- 
tion, which along with the sketches and photographs loaned, 
were very much appreciated. 
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Mr. Meicer’s remarks  enable the  Author  to p i n t  o u t  
t h a t  t h e  differences i n  the  designations and responsibilities of 
locomotive department  officials a r e  incidental t o  t h e  fact  
q u o t d  in the  opening paragraph  of the I’aper. Any discus- 
sion of those differences appears  to  lie outside the  scope of 
the  present Paper, but  the  Author believes t h a t  t h e  most  
efficient locomotive department  is t h a t  in which the  sheds of 
whatever  size are under the  care  of “ fully qualified 
engineers ,”  whose t’raining covers  the  ground referred to, a n d  
who, because of their  t ra ining a n d  qualifications, are able  to 
look forward t o  a t ta ining ei ther  district, divisional, or even 
departmental  control. 

The officer in charge  of a n  individual shed of the  size 
a n d  importance quoted by Mr. Mercer m l d  presumably 
rank  much higher  ihan one in charge  of a shed with fewer  
than 20 engines, a n d  his designation should be such as t o  
adequately indicate his higher  rank.  

In  reference t o  the education of enginemen, it has been 
found that the a r rangement  of classes under the  control of 
Municipal Education Authorities in co-opeeration with the rail- 
way companies ensures  the provision of proper facilities a n d  
fully competent teachers. 

T h e  ‘‘ specialising ” of repair work in  running sheds 
must obviously be kept  within clearly defined limits, bu t  i t s  
advantages  a r e  nevertheless very distinct. 

T h e  particulars quoted in Table  6 refer solely t o  t h e  
periodicity of examinat ions a n d  not of repairs. 

T h e  indicator of condition of engines  which is mentioned 
is intended t o  suppleinent the  ordinary records and affords a 
simple means  of showing graphically the locomotive power 
allocated t o  any  shed or district. 

In  conclusion, I thank  you for your patient hear ing of 
my Paper, and  I a m  very gratified t h a t  some of you h a v e  
so exactly hit the mark  in regard to the object I had in mind 
in wri t ing this Paper  on the  work of a typical locomotive 
district. 

The Chairman: I t  has been proposed and  seconded t h a t  
a vote of thanks  be accorded to Mr. Paterson. 

Carr ied unanimously. 
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COMMUNICATION. 

Mr. W. Vaughan (L. and S.W. Rly., Strawberry Hill): 
T h e  maintenance of locomotive engines in a state of ef& 
ciency, while under the charge of the Running Department, 
is, necessarily, a care of no  light responsibility. I t  is not an 
easy task to maintain uniform scrutiny of all the engines 
stabled a t  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 a t  the present 
time on  account of the abnormal conditions prevailing in 
connection with the railways. Lack of labour, war serviae 
restrictions and the general condition of the permanent-way 
which has had an increased effect upon the general wear and 
tear, all serve t o  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. I t  can be worked to the best advantage by 
embracing opportunities a s  they arise, which can generally 
be accomplished with a reasonable -ordination of tbe Shed 
and  Running Staff, where work of a dissimilar character has  
to be performed, as, when engines a r e  in the shed for wash- 
o u t  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 a n  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 a t  short notice to 
follow up known defects, or reported upon by drivers in ser- 
vice. These examinations and time periods a s  adopted a re  : 

.six Months.-Axle, slide-valves, connecting and 
coupling-rods. 

Three Months.-Pistons, injectors, clack-valves and 
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water-ways, vacuumejectors, back and  front draw-bars and 
washers. 

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

W e e k l y  or Sheddays.-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 Exuminations.-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, b u t t e d  studs, motion 
fork-end pins, come under observation for defects, or scoring 
of pins, as to  need of renewals o r  buffing-up. 

In the testing of axles, the examiner should well 
sc ru th ise  them while the assistant gives a series of sharp 
&lows with a striking hammer upon the outer edges of the 
wheel tyres, which, setting u p  a vibration throughout the 
axle, will invariably cause an exudetice of grease at the sur- 
face of the metal where the defects are. Then, after clean- 
ing, a film of oil rubbed w e r  the place and warned  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 intensity, when dimensians 
can be taken as to length and contour of travel of the Crack, 
and the extremities of it popmarked. A slight chipping of 
metal may in doubtful cases be removed, such cases being 
duly reported for instruction 3 s  to  future action. Fractures 
in driving-axles have been traced to the drifting in of keys 
a t  key-ways, making surface fractures which developed in 
service. 

Slide-valves should be drawn from steam-chesto for ex- 
amination of spindles and buckles for fractures, wh& are 
likely to occur a t  bends of buckles, and cone-end cotter-hdes 
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 a re  subject is the formation 
of ridges at their edges in cases where the port-surfaces are or 
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insufficient area,  or in case of open buckles a t  top, the r is ing 
of the  valve u p u a r d s  causing unequal wear. Buckling of 
valves in the  centre  due t o  insufficient ribbing. Improper  
attention t o  lubrication, causing scoring of faces. I t  m u s t  
be  conceded tha t  the upkeep depends considerably upon the 
at tent ion given by t h e  enginemen,  a fact mos t  noticable 
where engines  of similar design under different drivers'  c a r e  
may run tno  years, whereas  with o thers  it is a mat te r  of 
months, a l though similar descrepancies may be  due to the 
metal. At  the  .same time the  thickness and  condition of t h e  
valves should be noted as t o  fitness to run t h e  full, or a 
shortened period, before  fur ther  examination. 

Pis tons should be  drawn o u t  of the  cylinder where t h e  
case requires, t o  enable heads, rings, and  rods to reoeive 
examination, especially those rods with cone-ends and  cotter- 
holes, where fractures  a re  most  likely t o  occur ; also in cases 
where water  has been indiscriminately carried over into the  
cylinders, t h e  co t te rs  should he  drawn.  Rings  broken or 
weakened by wear  may be renewed if  reduced in thickness, 
a n d  having lost their elasticity. In certain cases they may,  
with safety, b e  left t o  run less than full period ; these par- 
ticulars should be  specially noted for reference, also obser- 
vation% m a d e  as t o  a n y  marked  reduction in the cylinder 
walls. W i t h  outs idecyl inder  engines ,  piston-rods with 
cottered-holes a t  cone-ends, carr ied o n  single slide-bars have  
proved unsatisfactory in comparison with those made solid 
with crosshead and nut  a t  piston-head end and  double slide- 
bars. The use of metal l icpacking is of considerable value 
over  composite fibre-packing in lessening the  reduction of 
rods by wear. 

Connecting a n d  coupling-rods should similarly be ex- 
amined as t o  their  freedom from flaws, a l so  in all cases 
when repairs to la rge  or small-end brasses are executed. 
T h e  connecting-rods, a t  bolt holes, a n d  section of rods not 
otherwise exposed, should be  carefully examined by the 
a t tendant  fitter, who should thus  be hefd responsible 
accordingly. 

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

Injectors, the most  simple are a t  t imes the  most  t rying of 
a n y  locomotive equipment, in locating their defects, conse- 
quent  upon the  varied causes t h a t  may effect them, such as 
corrosion of cones or barrels  of injectors, b rought  a b o u t  by  
s team or clack-valves leaking, th rough bad  water. 
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Impeded flow of water to suction-pipes, choking at sieves 
or strainer by foreign substances gett ing 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-plpe 
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-rnonthly examination, as t o  
freedom of cones from incrustation and grooving, in the 
ckaning  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, 
or preferably i n  a soda solution to nullify the effect of the 
acid, is a gaod method of cleaning them. 

Clack-valves should be examined as far a s  practical af 
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 deposit and 
scoring of cones, dripvalves 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 
dripvalve will lessen an  efficient vacuum. 

Qraw-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 i t  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 cundition of the threads of same. The stripping or 
locking of threads in service due  to their overworn con- 
dition may mean a failure. This t y p  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 
phs, 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, o r  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, a t  the time the  engines 
are disannected from them, to avoid as far as possible work 
of mpetition, be &wed of accumulated sediment or SUO- 
stances that tend to  choke the feed-pipe pmtecting sieves or 
gratings. 

Firebox examinations should be made in all cases on 
sheddays, or a t  such other times when engines are  available, 
to the leading boilermaker, as to the condition of stays, 
cdlar-studs, rivets, laps of Ranges of sea,ms, and patches ; 
also tulzeplate for short and thin tube ends, or pitted tubes. 
Brickarches and firebars, as well as for any s ips  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 wdl as giying 
facilities for arranging for Fenewals as essential. 
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