
P B E F A C E .

58 R omford  E oad,

St r a tfo r d ,

M arch 14th, 1904.

A M e e t in g  of the In s titu te  of M arine E ngineers 

was held here th is  evening, presided over by M r. 

T. F . Aukland  (Companion), when a P aper by 

M r. J . T. Sh e l t o n  (Member), on “ Coal, from Seam 

to S hipm ent,” was read by the  H on. Secretary.

I t  was the  in tention of the  au thor to be present to 

read his paper and reply to the discussion, b u t he 

was prevented by intervening business, which 

detained him  a t Cardiff, to  his great disappointm ent 

and th a t of the m em bers assembled this evening.

J a s . Adamson,

Hon. Secretary.
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M r . T. F . AUKLAND (C o m p a n io n ).

T h is  paper refers m ore particularly  to  the South 
W ales large steam  coals sent away as cargoes for the 
various depots in different parts of the  world.
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T he South W ales coalfield is about the second 
largest in  G reat B ritain , and extends from Pontypool 
in  the east to St. B ride’s B ay in the  west, and covers 
an area of about 900 square miles. The qualities are 
varied; in  the east it is bitum inous, in  the  centre 
seini-bituminous (and called steam  coal), and fu rther 
to  the  west it gradually passes into anthracite.

The general opinion of the  value of this large steam 
coal is well known, and being practically smokeless is 
largely in demand by all the  principal navies of the 
world and im portant passenger steam ers.

There is less difficulty found now in burning it 
th an  on its introduction into steam  vessels years ago, 
when experts were sent to instruct how this opera
tion was to be carried out to obtain the best re su lts ; 
and the same conditions should be observed at the 
present time.

The exam ination and general inspection of coal 
commences at the seam and is continued until it 
is loaded.

At tim es com plaints are m ade th a t it has turned 
out dirty, w hich is a term  often used to indicate dust 
ra ther than  im p u ritie s ; b u t th is is no t m eant to 
imply th a t im purities do not exist, as although the 
paym ent for getting  it is for large, clean coal, by 
carelessness or otherw ise im purities are found and 
have to be dealt w ith.

I t  is advisable to know which pit and seam the 
coal is wrought from, w ith  the  object of identifying 
and locating i t ; to occasionally visit the colliery and 
go below, also to examine the  system of cleaning and 
screening.

In  reference to the cleaning, im purities consist of 
“ shaly ” m atter and iron “ pyrites,” the la tte r com
monly called “ brasses,” doubtless from the yellowish 
appearance in some instances. This has no steam ing 
value, and, unless by mischance, should never be sent 
to the surface ; on handling it can always be detected 
by the weight, being so m uch heavier th an  coal. 
Some streaks of foreign m atte r runn ing  through the 
coal is referred to  as “ m o th e r” coal, and is an
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indication of good quality, but there are im purities 
sim ilar in appearance which produce refuse. The 
shaly m atte r will burn to a certain  ex ten t and pro
duce a high percentage of refuse, b u t is no t so 
detrim ental as the iron pyrites, found occasionally 
in large pieces.

T he coal is taken from the  seam and sent to the 
surface in  colliers’ tram s, the  large being supported 
by small in  the  centre, and it is surprising to find 
so m uch small sent up when the paym ent is made 
on the  large o n ly ; it is due to this fact th a t shaly 
m atte r is sent up and often allowed to pass in to  the 
wagon. B ach  tram  holds about 30 cwt. (20 per cent, 
of w hich is small and falls th rough  th e  screen), and 
is examined so far as possible in  the  tram , and again 
as it passes over the  screen on its way to the  wagon, 
but if the coal is not properly cleaned at the  seam 
there is no t m uch chance of doing so effectually 
afterw ards. U nder the usual m ethod of screening, 
the  only cleaning th a t can be done is to th a t  seen 
from the  tops of the wagons.

A t m any of the collieries, travelling tables or 
picking bands of considerable length are fitted to 
convey the coal from screen to wagon, and during 
its passage enables m en on either side a good oppor
tu n ity  of cleaning or rem oving im purities. I t  is a 
greatly  im proved appliance, and should be generally 
adopted. On arrival a t the  dock it is fu rther 
examined in  wagon and also in  the hatchw ay of the 
vessel, and thus a good idea of its  condition is 
obtained.

Form erly  com plaints were frequent of the  w eight 
of the  cargo tu rn ing  out a shortage, b u t wherever 
the  discrepancy took place there are now fitted to 
each coal tip  at the  Cardiff loading ports two w eigh
ing m achines, th u s  affording anyone an opportunity  
of checking the  weight of both  the  full and em pty 
wagon.

P rio r to the  more general system  of re-taring  the  
em pty wagons, shipowners had to pay for the 
shortage of cargo at the  port of discharge, bu t th a t
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has been abolished, and even had it not been so, the 
re-taring  of the em pty wagons at shipm ent would 
have been a considerable advantage to him. F u rth e r 
th an  this, the coal shipped after exposure to rain 
increases the loss to the  buyer, b u t th a t is a point 
th a t cannot be avoided, as all coal is shipped from 
uncovered wagons. T he re-taring  is an  im portant 
point, and tends to keep more regularity, voyage by 
voyage. T he w eight of a wagon from  a wet to a 
dry condition is very considerable— of course, less 
where iron fram es and bottom s are fitted, varying 
several hundredw eights between the painted and 
actual tare, however carefully attended to in  the 
“ t a r e ” painted on the wagon.

Small coal adheres to  the bottom  in wet 
and frosty weather, and owing to the large 
quantities of smalls now shipped, both  as cargo 
and bunkers, th is  point assumes greater importance. 
The severe w inter w eather a few years ago caused 
the  coal to freeze so hard  and com pact th a t the use 
of a pickaxe was made to remove it.

In  loading large coal, the angle of shoot, use of 
anti-breakage box, keeping shoot at lowest point, 
leaving some- coal in  shoot to  act as cushion to th a t 
from  the  succeeding wagon, hatchw ay beams being 
removed, distance it has to be trim m ed in the holds, 
and suitable holes which act as escapes for both  m en 
and gas and to facilitate the loading, are all im 
portan t points tending to preserve coal from breakage 
after the particular trea tm ent it has had at the 
colliery; and  whatever is done, or however roughly 
discharged at destination, it should be the  desire to 
preserve it as large as possible on leaving the  loading 
port. Also, from w hatever cause in the  ship there 
is unnecessary breakage in  loading and stowing, the 
defect applies in  the  same degree on discharging. The 
larger pieces weigh several hundredw eights, and often 
reported to be very roughly treated  on discharge, 
causing m uch breakage and small, w hich would be 
considerably lessened were a tool sim ilar to the 
m iner’s pick tised to split the large pieces, in place
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of a flat-faced ham m er, as generally used— for coal 
has a grain, and there is a righ t way to  split it.

In  loading at the  ordinary tip  it is a t first neces
sary to use an  anti-breakage box, which varies in  size 
and construction, the  older description being small and 
square, formed by iron plates, which was suitable for 
the  earlier constructed tips and sm aller hatchw ays of 
vessels, one side form ing the door, opened by w ithdraw 
ing a pin  worked from the deck ; this would hold less 
th an  one ton. T he more m odem  kinds are larger, on 
the same principle, and hold about two tons ; another 
kind, w hich works on the  same principle as a mud 
grab, holds th ree tons, closes au tom atically ; another, 
where a hinged plate fitted on the  inside separately 
from the  box, w hich alternately formed top, side, 
and bottom , holds th ree to n s ; or again, w here the 
bottom  is in halves and opens outward, holds three 
tons ; another of larger kind, and a speciality, where 
the whole contents of the wagon are tipped in to  it, 
th en  lowered to  the  bottom  of the  hold or near to 
the  coal and released from  a conical bottom . There 
was yet another kind, consisting of a spiral shoot, but 
was found too cumbersome, and not adopted, and 
other appliances for assisting trim m ing, bu t these 
were also found im practicable.

T he advantages of using th e  anti-breakage box at 
com m encem ent of shipm ent and un til the  coal has 
piled up to  a good height in  the hatchw ay will be 
apparent when we consider the m odem  large vessels, 
some of which carry 10,000 tons, and consequently 
have large holds. I t  will be readily assum ed th a t if 
from 8 to  10  per cent, of small is m ade on first 
handling, and from colliery to dock, m uch more 
would be made were these points disregarded.

T he anti-breakage box, as usually fitted, and door 
opened by w ithdraw ing a pin m anipulated from the  
coaming, was m ore suitable for narrow  hatchw ays, 
and in  such it was possible to load th e  coal by th is 
box un til it reached a point some six to eight feet 
from  th e  coam ing ; bu t w ith  the  larger ships and 
wider hatchw ays it is no t nearly so efficient, and the
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only way to overcome th is is by carrying the re
leasing rope or chain round a separate pulley in the 
jib of crane w hich carries the  anti-breakage box. 
B y such an arrangem ent it is possible to continue 
boxing the coal to any height, and w ith a larger 
box loading can proceed w ithout th is causing 
delay. The boxing is a great saving from breakage 
of the coal, and should always be used on commence
m ent of loading.

L arge coal is loaded under th ree denom inations. 
F irstly  : colliery screened, which contains a propor
tion of small due to the  fall into wagon at colliery 
and carriage to dock. R eferring to fall into wagon 
at some of the collieries, the  coal can be lowered 
from the  shoot to  the bottom  of the  wagon, thus 
saving th a t fall and breakage, the  shoot being 
arranged to work lengthwise, and not over the  side. 
Secondly : single screened, in w hich one screen in 
the coal shoot is open to allow the  small to  pass 
out. Thirdly : double screened, in w hich both 
screens are open and at tim es referred to as thrice 
screened, the colliery screening being reckoned as 
one.

I t  is sometimes stated th a t owing to the absence 
of small in  screened coal, the lum ps grind together 
and make small during the voyage, bu t the more 
coal is screened the cleaner and b etter it m ust 
tu rn  out. T he screen bars are spaced J  to f  of 
an inch.

D uring the operation of stowing the coal in the 
holds of a vessel, candles are m ostly used, as m uch 
as 120  lb. being of common occurrence, w hich would 
represent five to six hundred. B u t accidents are 
very few, and gas explosions are happily not of 
frequent occurrence, and w hen such do happen it is 
generally due to the  gas coming into contact w ith  a 
fire or flame, w ith  the necessary air ad m ix tu re ; 
indeed, we m ay assum e th a t the  elem ents for an 
explosion are always present a t loading, as a large 
quantity  of gas is liberated by breakage, and should 
not be allowed to  accumulate.
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Steam ers are generally fitted w ith  efficient venti
lators, bu t cases of neglect occur in  not keeping 
them  clear, in  th a t sacking, canvas, or o ther covers 
th a t  have been used for the  hom ew ard cargo have 
not been removed before loading. This happens as 
well in  holds where bunker coals are carried.

T he central holds, being generally filled, are not 
so liable to  explosion as the  ends, where there is often 
a space on com pletion of loading for 200 to 300 tons, 
and m ay become filled w ith  gas, more so in  sailing 
vessels, where stowage is m ade m idway and tapered 
off tow ard the  ends, representing one large hold w ith  
ventilation im perfect, and probably a fire in  use 
above w ith  leakage thereto. I t  m ay be rem arked 
th a t gas explosions do not generally cause dam age to 
the coal.

Spontaneous ignition takes place a t tim es during 
the  voyage, bu t the  South W ales best steam s are con
sidered not liable to such, and if fire does happen, it 
m ay be due to o ther causes ; although cargoes become 
sufficiently heated to cause alarm , a prolonged voyage 
in  the  tropics causing any increase in tem perature 
would set up a squeezing w hich m ay go on increasing 
to a certain  point. Loading during our ho ttest 
sum m er w eather is quite disregarded as influencing 
a quicker rise in  tem perature, and the  same would 
apply in  loading in cold w eather, th a t is, w hichever 
season it m ay be, these coals are no t so easily affected 
as others.

Some few m onths ago a sailing vessel had a pro
longed voyage, leaving this side in  the middle of 
Ju ly , 1902; she was some seven-and-a-half m onths 
on the voyage (223 days) and no trouble w ith  her 
cargo of South W ales steam  coal was experienced.

T he rough shipm ent of coal causes a large m ass of 
small to accum ulate in the hatchw ay, and it is m ostly 
a t th is point where heating has been found to  com
mence. As referred to previously, m eans have been 
fitted to lessen th e  breakage, and should always be 
carefully carried out, as disregard is in  all ways 
detrim ental to  the  coal. T he question of spontaneous
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ignition has been so fully inquired into from tim e to 
tim e, one m ay alm ost assume th a t when loaded in a 
certain  m anner and condition such would produce a 
know n re s u lt ; bu t so far as I  have been able to trace 
th is is not so, and varies considerably, the greater 
depth of coal being an im portant point, however.

I t  is quite a common practice, particularly in 
sailing vessels, to fit an  iron tube in  each hatchw ay, 
thus providing a m eans for ascertaining the  tem pera- 
ature, a t a point where heating would take place, and 
although a good plan, has often given cause for 
anxiety where none m ay have existed. Pieces of 
wipings saturated w ith  oil accidentally fall in to  the 
coal wagons and m ay pass into th e  hold, as well as 
o ther foreign substances liable to ig n itio n ; pieces of 
sacking and other insulating m aterial left over from 
grain and other cargoes should always be removed. 
Ships having carried petroleum  m ight on the succeed
ing voyage carry coal—th a t also is a danger, more 
particularly  in wooden sailing sh ip s ; and also a 
practice which should not be allowed is th a t of stowing 
casks of paraffin and oil on the coal in the hatchways. 
Coal for ship’s use when no t the same in kind as 
the cargo should be kept separated therefrom  in 
sailing vessels.

Coal is shipped at times, owing to the w eather, in 
a wet condition, and is no t so liable to spontaneous 
ignition as w hen the m oisture is introduced after 
loading. The m oisture will no t readily evaporate, 
b u t the effect is to set up a softening action, and in 
tim e a depreciation, often heating, and, therefore, 
the  drier coal is the be tte r its condition, and more 
reliable. Storing coal below w ater in tanks would 
be expensive; it will be preserved in  be tte r condition 
th an  if exposed to the sun and rain, bu t can be kept in  
excellent condition if properly covered in dark sheds. 
D epreciation will always take place by breakage into 
small, the lum ps under m ost ordinary conditions and 
not exposed as stated will re ta in  the calorific value a 
longer time.
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W et coal has a detrim ental effect on ironwork, 
more so on th a t exposed to h e a t ; although coal 
storage is a necessary precaution at depots, we can 
w ith  such vast carrying power convey coal more 
quickly now th an  formerly, and there is not so m uch 
necessity for large storages.

I t  need not be accepted th a t large coal loaded 
where there are excellent appliances should always 
tu rn  out w e ll; each cargo m ust stand on its  own 
m erits, greatly depending on the proper use of the 
appliances for loading.

One of the varying features in the burn ing  of 
coal is th a t in  different vessels different results are 
obtained, and m ay in a m easure be accounted for by 
the degree of skill in firing it. W ith  m echanical 
firing and self-cleaning bars the best results would 
be o b ta in ed ; the  burning of coal, particularly  on 
board ship, is of great im portance, and if care
fully studied will result in  considerable saving to 
owners.

T he percentage of ash found by analysis is of little  
use in  anticipating th a t by actual consum ption, the  
generally increased speeds now demanded increase 
th e  refuse m ainly as partially  unconsum ed coal, par
ticularly  the  smalls. In  th e  general arrangem ent of 
steam ers m ost parts are taken into consideration 
excepting the  facilities for bunkering, although 
perhaps no t so in  the  m ost m odern kind : ventilators, 
stanchions and other fittings, as well as beams 
crossing th e  hatches and trim m ing holes, caus
ing m uch obstruction and detention. Too m uch 
facility cannot be given to arranging for quick 
bunkering, and the  same also applies to  stowing 
the holds.

At m any of the Scotch and E nglish  coal loading 
ports weighing m achines are not fitted at th e  tips, so 
colliery w eights are usually ta k e n ; neither an ti
breakage boxes nor other m eans for lessening the 
breakage a t shipm ent, and although no t so necessary 
as w ith  W elsh coal, the  use of such appliances would 
preserve the coal in  its  large size w ith  less sm a ll;
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the same kind of fittings th a t were used in the 
earlier days for sm aller vessels are not suitable for 
the large vessels of the present.

As to the causes of so m any cargoes heating in 
sailing vessels loaded w ith coal from N.S. W ales, it 
was found to commence in the  hatchw ay, attributable 
to the m ass and depth of the  small caused by the 
rough m ethod of loading, the hatchw ays of sailing 
vessels, excepting the  m ain, being generally too 
small to allow a wagon to pass through or the 
use of anti-breakage appliances w ithout retarding the 
loading. Coal heaps become unduly heated and 
occasionally fire when stored in  large quantities, 
more particularly so when composed of small, and 
under certain conditions show quicker action towards 
heating, greatly accelerated by moisture.

D I S C U S S I O N

AT

3 PARK PLACE, CARDIFF,
ON

W E D N E SD A Y , F E B R U A R Y  10th, 1904.

C h a ir m a n  :

M r. GEORGE SLOGGETT (M e m b e r  o f  C o m m it t e e , B.C. C e n t r e ) .

M r. E d w a r d  N i c h o l l  would like to ask M r. 
Shelton w hether he had found th a t the Lew is 
H u n te r crane was the best adapted crane for ship
ping the coal.

M r. W i l l i a m  S i m p s o n  regretted he had come a 
little  late, but felt from his hasty  perusal of the 
paper th a t it deserved a very full discussion, as it was 
a subject on which every m arine engineer could cite 
some experience. H e felt th a t they  had not only to
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contend against the  loading of the coal, bu t also the 
quality of coal th a t was being loaded.

M r. B o w d e n  (Companion) would like to know 
w hether it was not the case th a t coal in stock at 
collieries and stations did not take fire.

M r. Cooke (Elder, D em pster & Co.) asked 
w hether consideration had been given to the am ount 
of coal w asted in  the dust th a t blew away when 
tipping, and the  quantities th a t always fell into the 
dock.

M r. J . G. W a l l i k e r  asked w hether it was no t a 
fact th a t some m eans had been found to cope w ith  
the  com bustion w hich very often occasioned disastrous 
explosions on ships m aking long voyages. H e  had 
heard th a t there was some m eans by which insurance 
rates were reduced 50 per cent.

M r. J . F e r g u s o n  (Visitor) had also heard of th is 
being an E nglish  paten t, and would endeavour to 
provide particulars were the discussion adjourned.

T he C h a i r m a n  felt th a t careful consideration 
ought to be given to the taring  of wagons. In  regard 
to  the  heating  energy of coal, he m entioned th a t it 
was com m on inform ation th a t, supposing every 1  lb. 
of coal gave out 15,000 units of heat, of these not even 
1,000  were utilised, the  rest going up th e  funnel or 
being otherw ise lost. H e felt th a t w ith  our m odern 
appliances we ought to get a greater proportion 
returned. W h a t we required was an  in terna l com
bustion engine, as the  best m eans of deriving all the 
heat benefit we could from the  coal.

M r. S h e l t o n , in  reply to the  several queries, 
rem arked th a t he would prefer no t to give a public 
opinion of the  loading arrangem ents of any particular 
dock, but the  cranes referred to were very suitable, 
particularly  for large vessels.

H eating , he observed, very often took place in 
coal in stack, bu t the  atm ospheric conditions had a
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great deal to do w ith  it. R ain very often proved 
detrim ental to heating, bu t a t o ther tim es assisted, 
particularly in respect to the  coal when oxidising. 
H eating  would take place at a m uch lower tem pera
ture where “ p y rite s” was m uch in evidence, 
Locally, steam  coal was recognised as th a t raised in 
Mid W ales. In  cargoes it often happened th a t a 
piece of oily w aste was inadvertantly  shipped. This 
was a ready incentive to  com bustion, as it would fire 
at a tem perature of 140°-161° F ., which would easily 
be attained in the  tropics, and more especially in 
large coal cargoes.

Respecting burn ing  of coal in the boilers, this 
required very great a ttention. F ires should be kept 
at an incandescent heat, not red, and the best results 
would be obtained. H e had heard of two or th ree 
different m ethods of fire p rev en tio n ; one by placing 
chemicals am ongst the coal, and when heating took 
place th is fluid gave off a gas, which retarded any 
firing.

Mr. Shelton displayed a large num ber of samples 
of coal taken from various parts of the South W ales 
coal field, and pointed out the  difference in  these.

M r. E d w a r d  N i c h o l l  moved, and M r. W . 
S im p s o n  seconded, th a t the discussion be adjourned 
till W ednesday, 17th.

D I S C U S S I O N  C O N T I N U E D
AT

3 PARK PLACE, CARDIFF,
ON

W E D N E SD A Y , F E B R U A R Y  17th, 1904.

C h a ir m a n  :

M r . T. W. W AILES ( V i c e - P r e s i d e n t , B r i s t o l  C h a n n e l  C e n t r e ) .

M r. E .  N i c h o l l  : T he au thor m entions tha t 
m odern ships are efficiently ventilated, and implies 
th a t where th a t is the  case the  danger of explosion 
is small. Yes, we are compelled to fit p lenty of
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ventilators according to Board of T rade regulations, 
b u t I  am  by no m eans sure th a t th is is the  m ost 
certain  m ethod of guarding against th is danger.

Could we always m ake sure th a t a cu rren t of air 
was kept circulating through every p art of the  hold, 
and so prevent the  accum ulation of gas in  pockets, no 
doubt ventilation would be effective, bu t it  is just the 
th ing  we cannot do. Now, w hat do w efind in practice? 
In  the  m ajority of cases you will find two venti
lators to  each com partm ent, placed at th e  corners. 
To m ake them  effective you w ant a clear space 
betw een the  coal and the  deck all th rough  the  com 
partm ent, which, as far as my experience goes, you 
do not find.

Now, again, it is certain  th a t if we could cut off the 
supply of air to the  coal there would be no com 
bustion, and therefore no explosion. I  would say, 
Shut up your ventilators, batten  down the hatches, 
and all fear of explosion is gone. B a th er drastic, you 
say. Yes, because it is opposed to  present m ethods, 
bu t it is common sense. T he only source of danger 
to m y m ind is the shaft tunnel, and th is arises from 
th e  fact th a t tunnels are not even w atertight, let 
alone gastight. U nder the  circum stances, ventilation 
is perhaps necessary in  it.

W ith  regard to spontaneous com bustion, if the 
p lan of sh u tting  places w here air could possibly get 
in to  th e  holds were adopted, the danger from this 
would be considerably reduced, as com bustion could 
no t continue w ithout fresh supplies of oxygen, and I  
do not th in k  the  coal, w hatever its condition m ay be 
w hen loaded, can contain sufficient to m ain tain  
com bustion for long. T hen  suppose it did begin to 
burn , the  carbonic acid gas given off would soon 
stifle it. E m phatically  I  say, “ H erm etically  seal 
the  holds.”

Now the au thor states th a t the  best results from 
th e  coal would be obtained by m echanical firing and 
self-cleaning bars, and w ith  th is conclusion I  quite 
agree, but I  venture to  say th a t the  problem , although 
no t difficult perhaps on shore, is a very different one
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at sea. M echanical stoking, to be successful, requires 
plenty of boiler power. In  the  m ajority of cases the 
consum ption does not exceed 12 to 15 lb. of coal per 
sq. ft. of grate per hour, and I  have often observed 
th a t w hen pushed for steam  the  fireman plies the 
shovel by way of assistance.

Now in m arine practice I  should say there are 
few m odern steam ers burning less th an  20 lb. per 
sq. ft. of grate, and very often more, w ith  natu ral 
draught. W ith forced draught the  consum ption is 
m ore like 30 lb. and over. T hen, to use mechanical 
stokers would require double the  boiler power th a t 
we have at present, which in itself puts the appliance 
out of court.

Now since this question has been raised—although 
perhaps I  am  digressing from the  scope of Mr. 
Shelton’s paper—m ay we not ask ourselves the 
q u estio n : Do we employ the  best m ethods for 
utilising the heat in coal? Of course the answer 
anyone here this evening would give is, “ No, we do 
n o t.” I t  is a well known fact th a t gas engines are 
working at a very m uch less consum ption of coal per 
horse per hour, using gas from producers such as we 
see in steel works for heating furnaces. T hat is to 
say, using half, if no t less, the  coal th a t we do in  the 
best m arine practice. I  don’t w ish you to under
stand th a t I  advocate gas engines for m arine purposes, 
for the gas engine of to-day is in my opinion not 
suitable for the purpose ; nevertheless, I  th ink  it has 
great possibilities, and m ay yet come to the  front for 
th is purpose. I  believe there are several engines of
1,500 H .P . working and under construction in this 
country at the present m om ent, bu t as yet more 
seems to have been done in  G erm any th an  here.

AVhat I  would ask i s : Is  it possible w ith  economy 
to use producer gas in the furnaces of boilers. Of 
course I  am  aware th a t th is is a problem  th a t would 
require to be very carefully gone into, and at present 
I  have no t the  inform ation to go into the m atter, 
bu t I  m ay m ake it the  subject of a paper when I  
can find tim e. One great saving seems to m e to
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result, v iz . : Any refuse coal m ay be used for pro
ducing gas, and such as could no t possibly be used 
for steam  raising in  th e  ordinary way.

I  should also like to ask you h e re : do you consider 
th e  large coal sent down would be entirely  free from 
small and im purities when passed over the  picking 
bands at the  collieries, and is the  system  being 
generally adopted? I  should explain th a t the picking 
band at the  collieries is a revolving band like a 
travelling table, the  screenings falling before the 
large coal falls on the band itself; the  coal being 
taken over it  and passing into the truck  is th en  called 
picked coal.

W eights in sum m er and w in te r : does the  weight 
vary so m uch in the  ta re '? M y own experience is 
th a t we carry very m uch more cargo under w in ter 
loading conditions, and taking an average of ten  ships 
over a long period—boats up to a carrying capacity 
of 4,000 to 5,000 tons do not come up to their 
sum m er cargoes, w hen we take the rise between 
w in ter and sum m er, by an average of 40 to  50 tons, 
and I  a ttribu te  the  nearer deadweights carried in 
recent years, to  th e  improved conditions of loading 
and re-taring. Form erly , say ten  years ago, there 
was a very m uch greater difference in their cargo 
th an  now. R e-taring  is only occasionally done, 
and w hen specially requested.

Is  it possible to  keep the  w eight of wagons 
correct ? W ith  all the  appliances for lessening break
age, is there  still room for im provem ent ?

I t  is stated th a t cargo is not now weighed out. 
T he m erchant abroad has still the option of weighing 
out his cargo, or accepting it less 2 per cent., if 
receivers elect to weigh the  cargo at port of desti
nation. T he weighing m ust be done by an official 
weigher at receiver’s expense; the  owner has the option 
of providing a check-weigher at his own expense, but 
even then , the  weighing out is often against the 
shipowner. H e formerly had to lose both  freight 
and cargo shortage, bu t now he only has to  lose the 
freight on the shortage when weighed out.

B
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Another in teresting point to anyone looking after 
the  loading of ships would be, to know how the 
colliery weights of coal sent down for shipm ent com
pared with the w eights given over the  tip ; the coal 
is certainly weighed at the colliery.

In  conclusion, I  should like to add m y thanks for 
the  very valuable inform ation contained in  the paper, 
and sincerely hope fu rther in terest will be given the 
paper by those about to follow, both w ith question 
and answer.

Mr. S. W . Al l e n , referring to the  best m eans 
for shipping coal, contended th a t the box m ethod was 
singularly the m ost successful, and although perhaps 
somewhat slow, he still felt th a t even the m ost 
m odern appliance was a retrograde step on the  
box method. This m eans of shipm ent was formerly 
in  use at Sunderland and Cardiff, where the  boxes 
were loaded at the colliery in  usual fashion, ru n  down 
to the vessel’s side, slung into the hold, and quietly 
tipped, ensuring thereby a m inim um  of breakage. 
The boxes m ight be worked in threes or fours, and 
carried on large flat trucks. M r. Allen instanced 
the deleterious effect of certain coal on copper, in th a t 
it corroded through a fire box in  two years ; th is coal 
had been proved by analysis to contain an excess 
of volatile sulphur. The an thracite coal being 
a slow combustion coal, and w ith no flame, required 
trained stokers to obtain the best results. The 
collier’s “ salm on,” or, otherwise, brasses, M r. Allen 
explained, belonged to the fossil period as formed 
from the trunk  of a certain tree now extinct in  th is 
country, bu t still growing in  New Zealand.

Mr. W il l ia m  S im pson  pointed out th a t at 
Liverpool recently Professor Boyd D aw kins had stated 
th a t coal ought to be left underground. H e thought, 
however, th a t if they  were to m ine it th a t B ritain  
should get the first pull, and th a t the N avy get 
preference to the m ercantile m arine. Unless buyers- 
could depend to a great extent on the faithfulness of 
the owners of the collieries they would very often



VOL. X V I.] 19 [ n o . c x v .

have a coal from a totally  different p it sent to them . 
In  respect to  taring  of wagons, he pointed out th a t 
weighing m achines were now overhauled by Govern
m en t inspectors. T he box m ethod, he thought, was 
n o t faithfully treated , and m uch breakage could be 
saved if these boxes were properly handled by the 
tippers. E ven  if the cranes a t present in use on the 
R oath  Dock were properly worked a great deal of 
breakage would be saved. H e had though t th a t a 
continuous shute m ight be adopted. (A m em b er: 
T his is in  use at Glasgow.) W ith  regard to storing 
coal under water, this, he thought, was m uch too 
expensive to  prove its  u tility . W hitew ash, if well 
applied, would serve the  same purpose, i.e., excluding 
th e  air.

Mr. L e  L u b e z  felt th a t there was still a large 
field open for im provem ent in respect to  utilising in 
greater part the heat energy derived from coal, and 
th is  was distinctly  a phase to  w hich m arine engineers 
ought to tu rn  their a ttention.

M r. G eo r g e  Slo g g ett  instanced, in  respect to 
im purities in  the  small coal, th a t the  Conciliation 
B oard had b u t recently  stipulated th a t colliers would 
only be paid for the  large coal sent to the top, hence 
it was apparent th a t colliers could not afford to  take 
the  trouble to  clean th e  small coal.

M r. A. E . S m ith so n  spoke in  regard to  the  large 
quantities of coal lost in  tran sit from  colliery to 
dock.

M r. K ey  described th e  cone a rra n g e m en t w hich 
w as in  use in  G lasgow , and  w hich  w as found  very 
sav ing  in  breakage.

M r. Sh e l t o n , in  reply to M r. Nicholl, said he 
could no t agree w ith  him  th a t excluding air would 
save the  situation in respect to explosion. H e felt 
th a t  the  ventilators were the b etter arrangem ent, 
and to induce, if possible, a free curren t of air over 
the  top of the coal in the hold. E ven  if air were
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excluded, a certain am ount of heating-would take 
place. A m ethod of ventilation had been suggested 
by placing a shaft down the centre of the hold, and 
from th a t runn ing  a platform  for conducting the air, 
bu t this he did no t th ink  at all practicable, and was 
unsuitable. In  regard to m echanical stoking, he 
had no t gone in to  th is point very far in regard  
to  expense. Tare m arks on wagons he thought 
impossible to keep correct in  consideration of the 
clim atic changes. H e did no t th ink  th a t colliery 
companies would give such inform ation as the 
colliery and tipping weights. H e had no experi
ence such as Mr. Allen had stated, but no doubt 
such m ight be the case. H e  had still a liking for 
th e  old m ethod of shipping by the  boxes, as he was 
sure they occasioned very m uch less breakage. The 
great dem and for quick loading would not perm it of 
th is  m ethod now.

W ith  regard to  storing coal under w ater, he 
thought th a t if it were protected by shed or other 
structure from the  elem ents an equal benefit would 
be derived at less cost. If  coal were stacked to 
greater heights th an  14 ft., then  heating would take 
place more rapidly. In  regard to taring  wagons in 
th is  district, weights were very variable, as the small 
coal stuck too freely to the  wagon, and was not 
always cleared out, showing the necessity of re
weighing the em pty wagon.

In  some Yorkshire collieries the im purities in 
coal were got rid of by washing. The cone arrange
m en t of shipping had been tried in  New South W ales. 
If  assurance companies could be satisfied th a t small 
coal had not been shipped in  any quantity  w ith a 
cargo of large they would give reductions in the 
insurance ra te—i.e., if by some arrangem ent there 
was more distribution and not such a m ass of small 
in one particular place, as, say, in the  m ain 
hatchw ay.
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D IS C U S S IO N

AT

58 EOMFOED EOAD, STEATFOED, E „
ON

MON DA Y, M ARC H  14th, 1904.

C h a ir m a n  :

Me. T. F . AUKLAND ( C o m p a n io n ) .

Mr. J am es A damson (Hon. Secretary) : I  
regret, as he him self does, the unavoidable absence 
of the  author, who had arranged to  be present, with 
various samples of coal, b u t the  in tervention  of 
business has prevented his in ten tion  being carried 
out.

T he Chairm an  : W e have now heard a very 
in teresting paper, in w hich there are a great 
num ber of points w hich I  feel sure those present can 
say som ething upon. T he paper has explained some 
of the  difficulties which arise bo th  in  getting  coal 
from the  p it and also during the shipm ent, and also 
during its  voyage and discharge a t destination. I  
am  quite sure a great m any of the m em bers can 
give us some very valuable inform ation on the 
subject.

Mr. W . L a w r ie  (M ember of Council) said he 
regretted  very m uch th a t the  au thor of the  paper 
was not present th a t evening, because the  m em bers 
in  the  London district could not discuss the  subject 
so well as those m em bers who resided in  the  vicinity 
of Cardiff. H ad  M r. Shelton been present, there 
were some few questions th a t he would have liked to 
p u t to  him , as the  paper lent itself for discus
sion more in a d istrict such as Cardiff th an  in 
L ondon. In  the  early part of th e  paper th e  au thor 
said : “ I t  is advisable to know w hich pit and seam 
th e  coal is w rought from, w ith  the object of identi
fying and locating it, and to  occasionally visit the
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colliery and go below, and also to examine the 
system  of cleaning and screening.” T h a t was ra ther 
m ore th an  they in L ondon were in a position to do, 
and on th a t account he was afraid th a t anything he 
had to say would scarcely be to  the  point. The 
au thor said th a t “ there was less difficulty in burning 
it now th an  on its  introduction into steam  vessels 
years ago, when experts were sent to  instruct how 
th is operation was to be carried out to obtain the 
best results, and the same conditions should be 
observed at the present tim e.” H e did not suppose 
they  were working under the  same conditions now, 
and he took it th a t the author m eant th a t the best 
results ought to  be obtained from firing. H ow  long 
was it since they  sent those experts out w ith  W elsh 
coal? H e had had a p re tty  long experience w ith  
W elsh coal a t the  beginning of the seventies, and at 
th a t tim e they  knew p re tty  well how to burn  W elsh 
coal, bu t no doubt M r. Shelton m eant fu rther back 
th an  that. Again, the  au thor referred to the 
im purities th a t were found in  the  coal. H e sa id : 
“  Some streaks of foreign m atte r running  through 
the  coal is referred to  as ‘ m other ’ coal, 
and is an  indication of good quality, bu t there 
are im purities sim ilar in  appearance which 
produce refuse.” H e supposed it would take 
an expert to  tell the difference between the 
im purities of “ m other ” coal and the im purities 
of the other kind of coal, w hich were p re tty  m uch 
alike. H e would like to  know w hether, to the 
ordinary engineer, the difference would be dis
tinguishable, because w hen the “ m other ” coal was 
present it was generally taken  as evidence th a t there 
was a good quality of coal there. I f  they  were able 
to  distinguish th a t “ m o th e r” quality they  would 
have some good idea as to w hether they were getting  
their coal from a good seam, or p art of a good seam, 
or not. I t  seemed to him  th a t there was a certain 
am ount of negligence in  getting  th e  coal from the 
p it to the surface, because in one paragraph the 
au thor told them  th a t the m iner was only paid for
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the  large coal, and in another paragraph he said, 
“ I t  is surprising to find so m uch small sent u p .” 
T hat, he had said, was often due to shaly m atte r 
w hich was sent up and allowed to pass into the 
wagons. I t  seemed as if there were som ething 
wrong there. If  the  m iner were only paid for the  
large coal and th e  small was also sent up he took it 
th a t it was the  m ine-owner th a t profited, and he, 
no doubt, had no very serious objection to  the  small 
coal com ing to the  surface. I t  was ra th e r difficult 
to  understand the position of the  m ine-owner. At 
any rate, it was quite evident th a t th e  small coal 
was brought up a t the  m ine-ow ner’s expense, and 
no doubt he was able to dispose of it in a legitim ate 
way as small coal. Of course, they  bought various 
grades of coal. H e  did not see any harm  in the 
small coal com ing to the surface, bu t the  au thor had 
said “ it is surprising so m uch of th is  small coal is 
sent u p .” I f  it were left a t the  bottom  of the  m ine 
it would accum ulate and get in  the  way. T he 
au thor also s a id : “ B ach tram  holds about 30 cwt. 
(20 per cent, of which is small and falls through the 
screen), and is exam ined so far as possible in  the 
tram , and again as it passes over the  screen on its 
way to the  wagon, bu t if the coal is no t properly 
cleaned a t the seam there is no t m uch chance of 
doing it effectually afterw ards.” H e did not say 
w hat system  was employed for cleaning it out of the 
seam. H e ra th e r seemed to say th a t if it were not 
done there there was no t m uch chance of doing 
it afterwards. And the  next few lines in his 
paper read : “ U nder the usual m ethod of 
screening, the  only cleaning th a t can be done 
is to th a t seen from the tops of the  wagons.” 
In  the  next paragraph the  au thor explained th a t 
“ travelling tables or picking bands of considerable 
length  were fitted in  some collieries, so th a t they 
could pick out the  im purities from the  coal whilst 
it  was on its way to  the  w agon.” I t  m ight be th a t 
th a t was done in some few cases, bu t in  the m ajority 
of cases he was afraid it was no t done. I t  had occurred
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to him  th a t there was a w ant of supervision. The 
coal got to the p it m outh  and seemed to find its way 
to the wagon, and they  knew the result— they got 
bad coal sometimes. T hen  w ith  regard to  the 
weights and the wagons. Of course, nearly every 
shipowner now-a-days guarded himself against 
shortage. H e took care th a t the  coal pu t on board 
was actually the am ount of coal represented, and not 
w hat had stuck to  the  wagon. L a te r on in the 
paper the author referred to the large coal, and he 
told them  the different processes th a t it w ent through, 
and in one paragraph he said: “ I t  is sometimes 
stated th a t owing to  the  absence of small in  screened 
coal the lum ps grind together and m ake small during 
the  voyage, bu t the  m ore coal is screened the  cleaner 
and better it m ust tu rn  ou t.” H e would like M r. 
Shelton to amplify th a t somewhat, because there 
were some of the  W elsh coals th a t were so friable, 
and broke up so badly, th a t he should have thought 
th a t excessive screening would not be necessaiy. In  
fact, the quality of the  coal did not go by the size of 
it. H e had seen W elsh coal th a t to look a t it one 
would im agine it would not have been of m uch use ; 
in  fact shipowners had com plained of it being too 
small. The au thor had explained th a t w hat was 
m eant by indifferent coal was not small coal, but 
im pure coal. They had always called small coal or 
d irty  coal “ slack.” D irty  coal was really th a t which 
contained a great am ount of im purities and ash, th a t 
was w hat he had heard described as “ dirty  ” coal. 
T hen, again, he would like to know7 the causes of 
spontaneous combustion to w hich the author 
had referred. In  the paragraph dealing w ith 
spontaneous com bustion, the  au thor referred to 
“ squeezing.” T hat, no doubt, was a technical term , 
and although he though t they m ight understand w hat 
was m eant, he considered th a t the m eaning m ight 
have been made clearer. H e  would like to know 
w hat were the results of “ squeezing.” Possibly 
some of the  o ther m em bers could help him  in regard 
to th a t point. T he au thor had cited the case of a
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sailing ship, loaded w ith  W elsh  coal, which was 
seven-and-a-half m onths on passage, everything 
passing off satisfactorily. H e supposed th a t was 
because the  vessel in question was adapted for the 
trade in  w hich she was running. T he author, how 
ever, had not given them  any idea as to how it came 
about, or w hether there was any particu lar cause for it. 
Again, a little  later on in  his paper, referring to spon
taneous ignition, the au thor said the question had 
been so fully considered th a t the results should be the 
same under the same conditions. One would th ink  
so, bu t yet he went on to say “ th is is no t so.” H e 
would say the  conditions were ra th e r different where 
they had a light or deep body of coal. Those were 
points th a t did not seem quite clear to  him , and he 
hoped th a t Mr. Shelton would be able to explain 
them . T he au thor fu rther said, “ I t  need no t be 
accepted th a t large coal loaded where there are 
excellent appliances should always tu rn  out w e ll ; 
each cargo m ust stand on its  own m erits, greatly 
depending on the  proper use of the  appliances for 
loading.” W ell, it need not, bu t it certainly ought 
to be accepted, th a t large coal loaded under favour
able conditions should tu rn  out well. I f  it did no t 
do so, and the  carelessness of loading w ent to such an 
ex ten t th a t they  damaged th e  coal, it did no t speak 
very highly for the loading port. Sufficient care, 
he thought, ought to be taken to see th a t it 
w a s  properly loaded. T he au thor also referred to the 
various features of burn ing  the coal, and said th a t  
“ in  different vessels different results are obtained, 
and m ay in  a m easure be accounted for in  the  degree of 
skill in  firing i t .” M ost seams of coal had to-day a 
p re tty  well established reputation. H e though t th a t 
as a rule they could m ake p re tty  certain  w hen they 
stipulated for a particular quality of coal, and got it, 
w hat the  result would be. H e was of opinion th a t 
a t the  present day th e ir engineering had been so 
advanced, th a t a chief engineer as a rule knew 
w hether the coal was being properly fired or not, and 
also took care th a t it was properly fired. One would



VOL. XVI.] ■26 [ n o . CXV.

alm ost th ink  th a t the  coal was pu t on board the ship 
and the  firemen did exactly w hat they liked w ith  it. 
T h a t m ight be the  custom  in some ships, bu t it would 
no t do in  others. The coal question was ra ther a 
difficult business to tackle at any tim e, and in  a port 
like London they  had m any difficulties to contend 
w ith. Coal m erchants, apart from their business, 
were very nice gentlem en, but somehow or other, in 
the  m atter of dealing w ith  coal, they  had very little 
com punction of giving them  a bad barge or two now 
and again, when they could get away w ith  it. In  
the  leading lines the  m atte r rested very m uch w ith 
the chief engineer, and the  chief engineer of to-day had 
a fairly good idea of coal, although they  were not all 
coal experts. T he chief engineers had no t m uch 
control as to w hether they would have one quality or 
a n o th e r: th a t was decided for them , bu t he thought 
it was carefully worked out as to results. H ad M r. 
Shelton been w ith  them  th a t evening he could have 
made clear several points in  his paper, and his 
guidance would have been appreciated very m uch by 
all, both superintendents and engineers on board 
steamers.

Mr. W . M cL a ben  (Convener E xperim ental Com
m ittee) said it was a pity  the au thor had been prevented 
from being w ith  them  th a t evening. H e would have 
liked to ask him  w hat he considered as “ la rg e ” 
steam  coal, using the  term  as applied to  bunkers. 
T he question of the size of coal was an im portant 
one. I t  was ra ther a m oot point, and they  often 
found th a t 75 per cent, of their bunkers was on the 
“ sm a ll” side. So far as his experience was con
cerned, he did not th ink  there was a sea-going 
engineer who did not consider him self an expert in 
burn ing  W elsh coal; indeed, he often thought he 
could teach the firemen. As sea-going engineers, it 
was to be regretted th a t they  did not get w hat they 
ought to get, viz., the depth of seam from which the 
coal was mined, for the  deeper the seam the better 
the class of coal. They knew th a t from certain
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distric ts they  got certain  classes of coal, bu t they 
were never inform ed the  depth of the  seam. T he 
In s titu te  had been presented w ith  a good quantity  
of W elsh  coal for testing purposes, and he m ust say 
w ith  pleasure th a t they  had got the  depth from 
w hich m ost of those samples had been mined. 
They had nearly forty samples of coal, and one piece 
weighed nearly a ton, although he was no t present 
w hen th a t lum p was brought in. Those pieces, of 
course, were samples : he did no t say they  were the 
ordinary class of coal th a t was p u t on board ship. 
W ith  regard to  quality ; the au thor had told them  of 
the  trouble and pains th a t were taken  w ith  th e  coal 
from the tim e it came from the m iners’ hands, on 
its  way to the  surface, righ t down to the  tim e it was 
pu t into the wagons. I t  was a w onder to him  how 
they  got so m uch sand into the  c o a l; the  im purities 
seemed to  be increasing. I t  was hard to  get a t the  
cause of th a t. I f  they complained to the coal-owners 
and  agents those gentlem en shifted the blam e on to 
somebody else. T he coal had to be tu rned  out a t 
g reat speed, and the question arose as to w hether 
it justified the  great inspection th a t had been 
referred to. They heard a great deal of the  
dem and for coal and of their supplies runn ing  
short. T he dem and for such an inspection would 
not be made, except w hen it was a question of 
price, and they  certainly charged enough for it. M r. 
L aw rie seemed to have covered all the  points in  the 
paper. If  the  m iner were only paid for the  large 
coal, th en  the  owner or agent m ust get the  benefit, 
which included the  profit on all and sundry th a t w ent 
to  the  top as m aterial coal. H e would like to  ask 
the  author, B y whom  was the  coal inspected as it 
w ent alongside the wagon-ways at the  dock before it 
was tipped into the  vessel ? T hen  there  was the 
question of weighing ; the  au thor had said th a t there 
were two m achines. H e presum ed one was for 
weighing the  loaded wagon as it was tipped into the 
shoot, or box, for preventing the  breaking up of the 
coal, and the  o ther m achine was intended to revise
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the tare  of the wagon. The au thor did not say so, 
bu t presumably they could have th a t done. I t  
seemed to him  a very good plan, and should satisfy 
all parties concerned. B ut apart from the weighing 
at the  tips, it had always appealed to him  th a t it 
would be to the ow ners’ interest if, instead of sending 
a ship out of port in a hurry, they would give the 
engineer tim e to see th a t he had got his proper 
w eight of bunkers. They could always get 2,240 lb. 
of coal to the ton in sacks, but w hen purchasing in 
bulk they often only got 2,000 lb., and the engineer, 
w hen weighing up his coal afterwards, had tha t 
against him . The only port he knew of th a t had a 
good reputation  for giving full weight was P o rt Said. 
H e should th in k  it would be a great boon to  the  
consumers when a great deal of the small coal became 
frozen to the wagons, and they  were taking the tare 
of the  wagons directly it was tipped. T he au thor 
had said th a t some of the  larger pieces of coal 
weighed several hundredw eights. H e could quite 
believe th a t from the sample they  had had sent to 
them  for testing  purposes. W ith  regard to  the use 
of candles in  the  hold of a ship when loading, he 
had been in  Cardiff a few tim es, and also at 
N ewport and other coal ports in the B ristol 
Channel, b u t he had never seen W elsh  coal loaded, 
either as cargo or bunkers, w ithout a Davy lam p 
being used. H e had never seen or been acquainted 
w ith  the use of candles. H e thought there was 
such a scare of the  gas accum ulating th a t the 
em ergency was provided for, although w hether it 
was a question for the authorities to  decide he could 
no t say. Then, w ith  reference to  the  statem ent 
th a t the  centre of hold was not so liable as the  
ends to  the accum ulation of dangerous gas, th a t 
was all a question of trim m ing. H e  though t th a t  
the  m ajority of ships being so flat-bottom ed would 
be able to hold a good body of coal, and would not 
require any pyram id trim m ing or pyram id loading. 
T hey would be able to  stow th e ir cargo well up. 
H e knew of a certain  vessel of 1,200 tons carrying
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capacity, which w ent into dry dock for a general 
overhaul. T he captain of th a t vessel was very 
particu lar in  seeing th a t everything was kept up  to 
th e  m ark, and he got rated  for no t carrying 30 tons 
m ore ca rg o ; th a t was the  resu lt of bad trim m ing 
on previous voyages. T he author had referred to 
liabilities to spontaneous com bustion, and he had 
finished up by rem arking th a t in the  case of the 
sailing ship the cargo had been carried w ithout any 
trouble arising, although the  vessel was seven and a 
half m onths on the passage. W ith  regard to the 
carriage of coal in sailing ships th a t had carried 
petroleum  on the previous voyage, he took it th a t 
th e  petroleum  had been carried in casks, and he did 
not suppose th a t petroleum  would be a great source 
of danger. The question of the submerged storage 
of coal had also been touched upon. T h at was a 
great point a t th e  present tim e. T hey did not seem 
to get a great deal of inform ation as to  w hat the 
Adm iralty were doing in  the  m atter now, bu t so far 
as he could understand they were experim enting 
w ith  subm erged stowage. I t  m ight be a good plan, 
b u t he was of opinion th a t the  tipping and recovery 
of the  coal would be very expensive. H e was of 
opinion th a t  small coal was the coal for m echanical 
s to k e rs ; large coal could not be dealt w ith  by 
m echanical stokers, and they  could no t get a good 
result from it. T he m ovem ent of m echanical grates 
kept small coal sufficiently open to allow of a p len ti
ful supply of air, w hilst large coal would get too 
open. There would be too m uch air, and they  would 
no t get the  same am ount of flame. T hen  the  au thor 
said : “ T he percentage of ash found by analysis is 
of little  use in  anticipating th a t by actual consum p
tion, the  greatly increased speeds now dem anded 
increase the  refuse m ainly as partially  unconsum ed 
coal, particularly the  sm alls.” T here were two 
results there, and it was w hat m em bers had m any 
tim es asked for inform ation on at the  m eetings. The 
percentage of ash they were able to  get w ith  the 
calorim eter, b u t they had not been able to get the
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analysis. I t  was a comparison they  obtained by the 
calorim eter test, and the comparison would be the 
same in  the actual consum ption of the  co a l; because 
they  had it from the au thor th a t experim ents had 
been conducted on board a steam er to show the 
consum er how to use the  coal. T h at would also be 
a com parative test, as one m ight be able to get a 
better result by shortening the  grate area, by narrow 
ing the  air spaces, etc. I t  was open to question 
which was really the  best test. F o r a practical m an 
the  coal consum ption was the best, but from a 
scientific point of view the calorim eter test was the 
best th a t could be got for a comparison. The 
au thor had said th a t the greatly increased speeds 
now demanded increased the refuse. H e did not see 
why it should do so unless the grate were very small 
and the  fire was forced, or there was forced draught 
and the fire was not trim m ed for forced draught. 
L arge coal was not suitable for mechanical stokers. 
I t  ought to  be of the n u t size. I t  m ight be less in 
size, but should not be larger, and then, he thought, 
they  would get the best results from any class of 
coal, free from sand and im purities.

M r. J . T hom  (Member) said th a t coal should be 
carefully handled from the tim e it was m ined righ t 
up to the tim e it was used. I t  should also be 
burned as large as possible, and that, he thought, 
could be done best by hand stoking, not so well 
w ith  mechanical stokers. Small coal gave the 
best results w ith  m echanical stokers, the pieces 
being not more th an  approxim ately an inch square. 
The author, he thought, had all through his paper 
spoken a great deal about the care th a t should be 
given to the  handling of the  coal, and there  was no 
doubt th a t since boxes had been used at the bottom  
of the shoot to lower the coal, w hether as cargo or 
bunkers, into the vessel, if they landed it down at 
the  top of the heap there would be less breakage 
th an  otherwise. H e had seen coal dropped th irty  or 
forty feet—dreadful destruction. After the  first fifty
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tons were loaded there was a heap to land the  coal on, 
w hich considerably reduced breakage. There were 
some places where they had no t got those boxes at 
the  bottom  of the  shoots, and there were also places 
w here they had wagons th a t could be lowered down 
in to  the  holds of vessels. In  m any cases the  coal 
was certain  to be broken up. H e  was of opinion 
th a t there were very few steam ers coaling in  London 
in  which a great deal of breakage of the  coal did not 
take place. T he coal m ight be brought to L ondon in 
good condition. T hen  it was taken  out of the  collier 
and put in to  a barge. Certainly they  did not drop it 
very far when pu tting  it into the  barge. Afterwards 
it had to be taken out of the barge and filled into 
baskets, or some other arrangem ent, and got down 
in to  the  bunkers of the  steam ers, and he was sure it 
was dropped th irty  or forty  feet there w hen first 
starting. H e  thought quite as m uch dam age was 
done in the vessel th a t used the  coal as in  the vessel 
th a t had carried it from the  coal port. The W elsh 
coal was, he thought, the coal th a t was m ost affected 
by rough handling. I t  was the m ost tender coal 
th a t they  had to deal w ith  as regards handling, and it 
naturally  required all the m anipulations th a t the 
au thor spoke of in  his paper. H e had no doubt there 
were places w here they  did not handle it so well as at 
o ther ports. T he au thor was very anxious to let them  
know th a t it was necessary th a t the coal should not be 
broken up any more th an  possible. In  getting  the coal 
out of a small seam there was more liability for foreign 
substances to get left am ongst the  coal th an  from a big 
seam, because, in  comparison, there would be very 
m uch less coal to be taken  out of th a t seam. M iners 
working in  narrow  seams were anxious to  send up as 
m uch as possible, and he was sure they  would always 
try  to put as m uch in w ith  the good coal as they 
could, w hether it was good coal or not. They were 
paid by the  num ber of skips they  produced per day, 
and if the skips were filled up w ith  small it was so 
m uch more for the m iner if he “ got away w ith i t .” 
The au thor had also spoken of loading in  New South
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W ales. In  th a t place they had no boxes for lowering 
the  coal down to the bottom  of the hold, bu t in the 
case of large vessels having 15 or 18 ft. hatchways, 
the  wagons were lifted bodily off the  fram es and 
were lowered down into the  hold, and when near the 
pile at the bottom  a pin was knocked out and the 
bottom  of the wagon fell out, th u s  releasing the coal. 
Those wagons, when loaded, weighed 12 tons. Of 
course, in the case of a small vessel, or where they 
were taking in bunkers, there was no possibility of 
doing th a t—the coal fell down into the hold at once, 
and  was more broken up th an  if it  were lowered 
down into the hold in boxes, and th en  a t the same tim e 
th a t th a t drop was taking place there was a ram m ing 
of the  coal tightly  together, which was no doubt the 
cause of com bustion taking place im mediately below 
the  hatchw ay. T he coal was trim m ed away to the ends 
of the vessel, and w ith no small, there was not so m uch 
likelihood of a fire. The greater the w eight of coal, 
the more likelihood there was of com bustion taking 
place under the hatchw ays. In  exam ining the coal 
when passing over the screens there were, of course, 
•certain men, and in some places women, employed. 
W hen the  coal was passing along they were supposed 
to  pick out all shale, pyrites, slate and other foreign 
stuff. B u t they  did not always see the  side upwards 
which had th is foreign stuff sticking to it, for some 
pieces m ight be good on top and bad underneath. 
Unless the coal was tu rned  over i t  m ight not be seen, 
bu t if tu rned  over they would find all the foreign 
■commodities as it was travelling along. Speaking of 
■coal stored in  buildings, it was very necessary th a t 
those buildings should be kept dark. Sunlight would 
be found to deteriorate coal as m uch as anything. If 
stored out of doors it should be protected from the 
wet w eather and variations of the atm osphere. H e did 
not th ink  th a t the  big W elsh  coal was as satisfactory 
to  use w ith  movable g ra te s ; he thought they  would 
alw ays get better results from hand-firing w ith big coal.

Mr. F r a n k  C o o p e r  (Member) said he had 
tw o reasons for th ink ing  th a t Mr. Shelton had not



VOL. X V I.] 33 [n o . c x v .

w ritten  his paper for sea-going engineers. In  the 
first place the sea-going engineer had little or nothing 
to do w ith  the coal before sh ip m en t; and, secondly, he 
had little  or nothing at all to do w ith it after shipm ent, 
except in the bunkers. H e thought the au thor had 
chosen a title  for his paper which they had overlooked. 
They would see th a t it was “ Coal, from Seam to Ship
m en t,” th a t was to say, it was on the handling of 
the  coal from the m ine to the shipboard, and not 
after. They had been criticising the paper more 
on the  using of coal th an  between the  seam and 
shipm ent. In  the early part of his paper the author 
had said th a t it was advisable to  know w hich seam 
the  coal was wrought from. T h at could not have 
been w ritten  for sea-going engineers. T hen, la ter in 
his paper, he spoke more th an  once of spontaneous 
ignition, or spontaneous combustion. H e thought 
th a t m any years ago Professor Tyndall had declared 
th a t there was no such th ing as spontaneous com 
bustion or ignition. N othing would catch fire 
unless there was a cause, and nothing would generate 
spontaneously. The au thor spoke of the  storage of 
coal, and he had told them  of a case where coal was 
stowed in a sh ip’s hold for seven-and-a-half m onths, 
and had no trouble w ith  her cargo of South W ales 
steam  coal. T hat, he thought, m ust have been due 
to  the fact th a t the  air was allowed to circulate 
through th a t coal, and the coal did not ignite. H e 
had seen in  China and Jap an  blue flames rising from 
the  coal in the barges before it came on board, and 
w ith  such a cargo they would have to look out for actual 
combustion in the bunkers. H e though t really th a t 
the  cause of the ignition of coal in a vessel’s hold was 
simply w ant of air. E very engineer knew th a t the 
first th ing to do was to get the bunker lids off and 
get a current of air from the  bunker door, and keep the 
coal from accum ulating gas. There was one paragraph 
in the au tho r’s paper w hich had not been referred 
to. H e stated : “ Ships having carried petroleum  
would on succeeding voyages carry coal, tha t 
also was a danger, more particularly  in wooden sail-

c
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m g ships.” H e did not know why it would be a 
greater danger in wooden sailing ships than  in any 
other ships. In  the first part of his paper Mr. 
Shelton had referred to South W ales coal as being so 
m uch run  after for war vessels and im portant 
passenger steamers. Some of their friends had, he 
thought, advocated th a t we should not sell our coal 
ab ro ad : we ought to keep it for our own purposes. 
There were, however, some places where the coal 
was just as good as W elsh coal. H e had had 
coal from Borneo which was equal to the very best 
W elsh coal. They had it once, and possibly they 
gave too good a report of it, for they never got it 
a g a in ! Also, the  Japanese N avy was able to 
get just as high speed w ith Japanese as w ith  W elsh 
coal. As a m atter of fact, he believed the Japanese 
had been able to get as m uch as two knots more out 
of their torpedo-boat destroyers in Japanese waters 
w ith their ow7n m en and coal, than  either Yarrow7 or 
Thornycroft were able to get out of them  here. 
The great advantage of W elsh coal for warships was, 
of course, its smokeless quality.

Mr. W . B r a n d e r  (Member), referring to the 
statem ent of the author th a t “ the m iner is only paid 
for the large coal,” said he thought it would be a 
great loss to the m ine-owner if all the small coal 
were left in the mine. H e (Mr. Brander) had 
visited a m ine in New South W ales. At th a t mine 
they tried to keep the coal as large as possible in 
m ining it, bu t large and small were both sent up, 
and at the m outh of the pit there were two m en 
representing the m iners and the mine-owners, and 
those m en superintended the weighing of all the 
coal, and the m iner was paid accordingly. I t  
was then  passed on and screened. Shipowners 
paying for large steam coal got it, w hilst others 
w7ho went in for economy took the small coal, 
which gave very good results if they had plenty of 
boiler power. T he coal came up very large from the 
mine, and anyone seeing it m ined and then  seeing it



VOL. X V I.] 35 [ n o . CXV.

put on board the ship, would not believe it was the 
same coal—it was so broken up by pu tting  it on 
board the  collier. T he coal was p u t into wagons 
containing about eight to twelve tons, run  down to 
the quay, when the coal was tipped out of the 
wagon and run  down a shoot, falling from 
‘20 to 30 ft. to the bottom  of the  hold, breaking 
up very badly ; indeed, they would hardly believe 
how small it broke up. T here was another point in 
the last part of the au tho r’s paper about burning 
coal w ith self-cleaning bars. L arge coal would not 
do w ith  mechanical stokers. W ith  some kinds of 
coal, such as South African coal, they would get 
very good results w ith  movable b a r s ; b u t w ith 
W elsh coal he was of opinion th a t they would not 
get good results w ith movable bars unless the coal 
were very small.

Mr. A. H . M a t h e r  (Hon. F inancial Secretary) 
spoke to the question of spontaneous ignition, referring 
to the  expression in the  au tho r’s paper th a t “ the 
greater depth of coal being an im portant po in t.” 
H e took it th a t by th a t expression Mr. Shelton 
referred to the depth of coal supposing it were 
stored in  the open air, simply as a large heap 
w aiting for use or shipm ent. H e  knew of one 
case where there was a large am ount of coal stored 
in the open, and it was built into a heap rising 
to the  height of ‘20 to 30 ft. or more. Those heaps 
frequently caused trouble through catching fire. 
L e t them  compare such a heap w ith the usual prac
tice of railway companies. Those companies seldom 
stored their coal in heaps more th an  7 or 8 ft. high, 
but they spread them  out, covering a large ex ten t of 
ground, and they rarely heard of a stack of railw ay 
coal catching fire spontaneously. H e thought th a t 
comparison proved w hat the au thor had said on tha t 
point. T he m ost im portant feature in Mr. Shelton’s 
paper had been referred to at some length by Mr. 
Thorn, viz., the handling of the coal, and the neces
sity of keeping it as large as possible. They had
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heard a good deal about the appliances at Cardiff and 
the  o ther B ristol Channel ports for keeping the coal 
as large as possible, bu t there still seemed to  be a 
considerable am ount of carelessness, perhaps in the 
previous stages before it got to the  ship, as, w ith 
all those appliances, anti-breakage boxes, correct 
angle of shoot, etc., there was still a considerable 
am ount of breakage. T hat, however, did not account 
for the condition of the coal they saw here in London. 
Mr. Thom  had referred to the handling of the coal 
when it was being taken out of the  colliers and pu t 
into barges. They m ight see examples of th a t 
handling every day on the Tham es or in the R egent’s 
Canal dock. T he coal was taken out of the collier 
and dropped into barges alongside, a distance of pro
bably 20 to  30 ft., and in  th a t fall the coal got very 
badly broken. T h at seemed to be a feature of coaling 
in London, and was one reason why coal for bunkers 
was more knocked about in London th an  in any 
other port in the country.

Mr. K . C. B a les  (Member) said he remem bered 
reading a book some years ago on trigonom etry. 
T hat book was w ritten  by one of the well-known 
professors for use in a certain  technical college. H e 
commenced his book by assum ing th a t the student 
had a knowledge of the m eaning of the various term s 
used in  trigonom etry, was acquainted w ith  the  use 
of logarithm s, and could work out calculations by 
them . Mr. Shelton, in w riting his paper, reminded 
him  very m uch of th a t professor. H e (Mr. Bales) 
had no doubt th a t Mr. Shelton was an expert on 
the subject of coal from seam to shipm ent, bu t he 
assumed th a t everybody else knew  as m uch about 
th e  subject as he did himself. H e (Mr. Bales) m ight 
be exposing his ignorance, bu t he did no t m ind doing 
th a t if he could learn anything, and he thought it 
was a great pity  th a t Mr. Shelton was not with 
them  th a t evening to answer the  questions th a t 
they would all like to pu t to  him , and to explain 
some of the points in  his paper. H e did not under



VOL. X V I.] 37 [ n o . c x v .

stand some of the technical phrases th a t  the  author 
had m ade use of. M r. Thom  seemed to have a 
great deal of inform ation on the  subject. H e quite 
agreed w ith  M r. Cooper th a t th e  paper, as w ritten , 
was coal “ from seam to sh ipm ent,” and no t on coal 
as used after it had been on board ship. So far as 
he understood the  paper, it had been w ritten  to 
explain how coal was m ined, how it was brought 
to the  surface, and then  loaded into ships to be 
brought round to  various ports for use, points w hich 
they need no t en ter into. I t  would have been very 
useful if they  could have been furnished w ith  details 
as to  ho\V the  coal was got out of the  m ines, as 
regards the cu tting  tools, how the  screening opera
tions were carried out, and so forth. T hey would 
have th en  have got some very useful— or at any ra te  
in teresting—inform ation on the  subject.

The C h a i r m a n  : Is  it your wish, in the  first 
instance, th a t we have an adjourned discussion upon 
th is subject, w ith the  possibility of being able to get 
the  au thor here, so th a t he m ay answer any question 
which those present m ay like to put to him  ? If  th a t 
is the  wish of the  m eeting we m ight endeavour to 
m ake an arrangem ent for M arch 28th, or a sub
sequent date.

I t  was decided by a show of hands th a t the 
discussion should not be adjourned, bu t th e  desire 
was expressed th a t M r. Shelton m ight reply fully to 
the  various queries.

The C h a i r m a n  said th a t if Mr. Shelton were 
present on M arch 28th to reply, his reply m ight 
precede the  paper th a t was to be read th a t  evening. 
W hether they had an adjourned discussion or not, 
they  would all like to  hear his reply. R eferring to 
the  subject of M r. Shelton’s paper, there could be no 
doubt, he said, th a t coal for shipm ent ought to be 
well screened and as large as possible. T he great 
danger, they  had always found, was under the m ain 
hatch . H e  could not understand how some people
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seemed to th ink  th a t the danger was in the forward 
or after holds, where gas m ight accum ulate in any 
spaces not filled w ith coal, by the same not being per
fectly distributed by careful trim m ing during the 
process of loading. T he transport of the coal to the 
ship should be conducted in as dry w eather as possible; 
they should avoid the wet, and the  more gently it 
could be pu t into the hold the  better. Years ago 
they used to have an im mense num ber of shipm ents 
of coal for the Indian railways, and those cargoes 
were all sent out w ithout a single fire occurring. I t  
was m ost extraordinary ; the  coal was shipped in all 
sorts of vessels and they never had a fire. The coal 
sent out was B irkenhead coal. A story was told to 
the effect th a t the old gentlem an who had to super
vise the shipm ent of th a t coal used to wipe every 
piece w ith his pocket handkerchief before it w ent 
into the hold of the ship. The fact th a t no fires 
ever broke out was, no doubt, due to the care w ith 
which it was pu t into the vessels’ holds. H e 
remembered a very old shipowner, named Seymour, 
who always asserted th a t coal was the best cargo th a t 
a ship could carry, because its w eight was equal 
throughout, and it was distributed evenly through 
the ship. They m ust see, however, th a t it was pro
perly trim med, and there m ust be no large spaces 
left by m eans of which the coal could shift when the 
vessel got to sea, or otherw ise she would probably 
get a list, or even be throw n on her beam-ends. In  
New South W ales they were paying special atten tion  
to the trim m ing of coal cargoes. They paid expert 
m en good m oney to have the  coals trim m ed right 
throughout the ship, and when th a t was done they 
m ight depend upon it th a t coal was one of the  best 
cargoes a ship could carry. H e was of opinion th a t 
th e  less ventilation they had w ith  coal cargoes the 
better. Once the coal was on board, the best plan 
was to batten  it down. If  there were oppor
tun ities during fine w eather, let them  take off the 
hatches so as to let off any surplus gas by a little 
surface Ventilation, bu t directly after pu t on the
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hatches again and keep them  sealed. T he chances 
were th a t if they paid a little  atten tion  to  those 
details they  would go from the port of loading to 
destination w ithout anything happening of any note 
in the way of combustion in the cargo. Speaking 
fu rther on the subject of ventilation, he said he 
rem em bered two ships loading coal in the  north-east 
of Scotland. One of those vessels belonged to  a very 
celebrated shipowner, and the o ther to  a gentlem an 
who thought he knew a great deal about the  carriage 
of coal. The former of those gentlem en had a t one 
tim e been a practical m an at sea, and he had become 
one of the m ost practical m en in  shipowning in 
London. T hat gentlem an w ent to the o ther ship
owner and said, “ W h at are you doing w ith  th is 
c o a l? ” H is friend replied, “ I  am pu tting  in th is 
special system  of ventilation .” “ W ell,” said the 
first gentlem an, “ I  am afraid you are going to burn 
your ship .” To th a t the o ther replied, “ No, no, 
ventilation is the great th in g .” W ell, those two 
ships w ent to sea. The ship w ithout any special 
system  of ventilation arrived out, and the other, fitted 
w ith  the special system of ventilation, did not. 
T here ‘could be no doubt th a t the  unventilated ship 
arrived out safely because th a t old practical sailor 
knew a great deal more of the subject th an  the o ther 
shipowner did. H e  shut down his coal once it was 
on board, and m ay have taken the precaution of 
taking the hatches off in fine w eather, as above 
suggested, and his ship arrived out w ithout any 
difficulty.

T he C h a i r m a n  then  announced th a t on M onday 
evening, M arch ‘21st, there would be a continuation 
of the coal testing  experim ents, and on the following 
M onday evening, if M r. Shelton could arrange to  be 
present, he was sure they would like to question him 
upon some of the points in his paper, which they had 
listened to w ith so m uch in terest th a t night. On 
th a t same evening, M arch 28th, a paper on “ The 
Application of E lectrical Pow er on Cargo Steam ers ” 
would probably be read.
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M r. J . E . R u t h v e n  (M ember of Council) proposed 
a vote of thanks to Mr. Shelton for his paper. H e 
had, he said, no doubt th a t the au thor would supple
m ent the inform ation he had afforded them , and 
answer the questions they  had asked.

M r. W . E . F a r e n d e n  (Associate Member) 
seconded the proposition, which was carried unan i
mously.

M r .  W .  M c L a r e n  moved, and Mr. A. H . M a t h e r  
seconded, th a t a hearty  vote of thanks be accorded 
Mr. Aukland for occupying the chair th a t evening. 
I t  was, he said, a pleasure to see him  in the chair. 
H ad the n ight been somewhat younger he thought 
they m ight have pressed him  for some fu rther infor
m ation on coal carrying, and if he could only arrange 
to be w ith  them  th a t day fortnight, w hen they 
expected Mr. Shelton to be present, he ventured to 
hope th a t they  m ight be favoured w ith some further 
rem arks from him.

The C h a i r m a n  : I  am very m uch obliged to you 
for your kindness in passing th is vote of thanks. I 
am  always pleased to  do anything I  possibly can, and 
I  feel it is a privilege to be allowed to be here, for I  
come as a non-expert among experts. I  take a great 
deal of in terest in all these questions, and find the 
greatest gratification in being present to listen, so 
th a t anything I  can do for the In s titu te  I  am always 
pleased to do.

This concluded the business of the m eeting.

M r. S h e l t o n ’s  re p ly : In  the  first place I  beg 
to say how m uch disappointed I  was a t not being 
present to read this paper on M arch 14th, having 
looked forward to th a t occasion w ith  the very 
greatest of pleasure, bu t in m y unavoidable absence 
was glad to know th a t the paper was read by the 
hon. secretary and th a t there were various points
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discussed, w hich M r. Adamson has kindly forwarded 
to  m e for reply. As Mr. W . L aw rie m entioned, the 
m em bers in  L ondon could no t discuss th e  subject so 
well as those at C ardiff; at the same tim e m arine 
engineers take great in terest in  the  coal question, 
and w hen W elsh coal is referred to, expect it to be of 
good quality. I  agree th a t it is not so practicable for 
buyers or those using coal far away from the collieries 
to visit them  and find out which seams are being 
w rought, th is object is more easily obtained by 
those on the  spot. T he “ m other ” in  coal referred 
to  consists of fine veins and soft, while the  im purities 
sim ilar in  appearance are hard, and produce refuse, 
and could be seen on close exam ination.

T he m iner is paid for the  large coal, b u t actually  
sends up a proportion of small w ith  it, on which he 
is not paid. This falls through the  bars during 
the operation of screening. T he small is largely 
sold for bunkering, m any of the cargo vessels using 
small entirely. Good supervision is required, as 
stated, from  pit to wagon, to see th a t any im purities 
th a t have been sent up m ay be removed, and th a t 
all th e  sm all is screened away.

W ith  regard to the w eight of a coal cargo, ship
owners can protect them selves by having a check- 
weigher at loading the  vessel to see th a t all the 
wagons, both  full and em pty, are stopped on th e  
weighing m achines and the w eight accurately 
recorded.

T he causes of spontaneous com bustion are varied. 
Coal loaded or stored to a depth of 20 ft. in  a certain  
m oist condition would become h e a te d ; such heating 
would continue up to  firing point, and the  w riter’s 
opinion is th a t ignition is due to small coal under 
pressure, also pieces of oily w aste or such accident
ally falling in w ith  the  coal on loading or storing.

In  reply to  M r. W . M cL aren, th e  large coal 
referred to is th e  condition in which the South 
W ales coals are sent off from the  B ristol Channel 
ports, having been well screened at the colliery, 
conveyed to the  docks in  wagons, and shipped in

D
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a careful m anner. There is, doubtless, w ith some 
classes of coal a very large percentage of small by 
the  tim e it is loaded into bunkers and the  stokehole 
of the steam er at depot, and, doubtless, our m arine 
engineers of to-day being m ore used to this coal than  
formerly know better how to burn it. I  did not touch 
on the different depths at which the coal is wrought, 
bu t would m ention th a t about the greatest in  the 
South W ales coal area is 700 yards. A lthough the 
coals at these depths m ay show good results by 
analysis, they could not always be used to satisfaction, 
and m ay be found less suitable in  some cases.

R eferring to the use of candles when loading a 
coal cargo, I  m ay say it is general, and in only an 
exceptional case or two do I  know of the Davy or 
such lamp being necessary. I  recently had reported 
th a t, in loading w ith  the  lamps, gas was noticed, and 
care had to be taken to see th a t it was allowed to 
clear away. In  th is case safety lam ps were in use.

Mr. F ran k  Cooper m entions doubtless spon
taneous ignition does take place, and, as previously 
mentioned, m ay be due to o ther causes th an  the 
coal. A good supply of air by a system  of casings 
and ventilators has been tried, bu t only proved more 
effectual in  prom oting combustion. R egarding the 
value of other coal th an  W elsh for steam ing quality, 
there are some kinds which come near to it, but the 
best W elsh is, to the  w riter’s idea, superior. I t  stows 
in less space, is practically smokeless, and has great 
calorific value.

Referring to M r. W . B rander’s rem arks, there 
are also in South W ales at the  pithead two men, 
representing the m ine owner and the m en, and they 
agree on the weights sent up by the  m iners ; the 
w riter’s contention is th a t if less small were sent up 
w ith  the  large there would be the  lessened chances 
of small passing into the  wagons w ith  the  large. 
T he w riter agrees w ith  Mr. Aukland th a t good sur
face ventilation is necessary where such tends to 
keep down the tem perature and allows the gases to 
pass off, for if confined there is a great risk of
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explosion. Holds are no t always gas-tight, and 
there m ay be a leak in to  some p art of the vessel 
w here there is a light or fire.

I t  is generally accepted th a t spontaneous ignition 
is due to  the  heat developed by atm ospheric oxida
tion of the  organic substances of the coal. Cotton 
greasy w ith  boiled lmseed oil ignited in  one-and-a 
quarte r hours when kept at a tem perature of 114° to 
161° F . ; w ith  olive oil in five hours at same 
tem perature. Coal air-dried is considered safe if con
tain ing  not more th an  3 per cent, of moisture. 
T here have been cases of heating of w aste heaps of 
small coal having lain for years and afterwards taking 
fire w ithout any apparent cause.

I  would em phasise the  fact of the  great difference 
in the w eight of a coal wagon betw een a wet and 
a dry condition, and which requires great atten tion .

T he C hairm an’s rem arks on the  old gentlem an 
whom  it was said wiped the lum ps before shipm ent, 
also goes to  prove th a t too m uch care cannot be taken  
to avoid breakage.

I  apprehend th a t M r. Thom  would not m ean th a t 
the very large pieces of coal should be pu t into the  
furnaces, and assume he considers three to four inches 
squareabou tthebestsizefo rm ostpurposes. D oubtless 
the  W elsh  coal, as supplied in London, becomes 
m uch broken up, bu t th a t could be considerably 
lessened by care—the com parative conditions can be 
seen in  th a t sent by rail. M r. Thom  refers to  the  
loading in  New South W ales, where it was under
stood the wagons were lowered into the  hold and 
discharged. There are a com paratively small num ber 
of sailing vessels where th is can be done, and I  have 
not seen one where the end hatches were large 
enough for this purpose.

M r. M ather also refers to liability to spontaneous 
ignition, “ the  depth  being an im portan t p o in t.” 
T he w riter intended to refer to coal storage on land 
as well as to the  depth in a vessel’s hold. R eferring 
to th e  breakage, these coals produce small every 
tim e they  are handled or moved, and the greater the
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care the  less the  b reakage; and to lessen this the 
w riter recommends a m iner’s pick for breaking the 
large.

In  w riting th is paper I  had endeavoured to put 
the  m atte r as plainly as possible, for, as rem arked 
by some of the speakers, “ C oal” was certainly a 
subject th a t the m arine engineer took a keen interest 
in, and, in reply to Mr. Bales, I  did not describe the 
m ethod of getting coal from the seam from sta rt to 
finish, but m ay say th a t there are two or three 
system s as suitable to the district and conditions 
below as arranged by the m ining engineer. W hen 
sent to the surface the coal is passed on to the 
screens, which vary in construction, some being 
at a certain fixed a n g le ; others are balanced, and, 
after the collier’s tram  of coal is tipped into the 
latter, it  is gradually lowered at the  point, and 
the  coal slides gently into the w^agon, after 
which it is again raised to receive the  succeeding 
tram  of coal. The travelling table is an improved 
appliance, as described in  th is paper, in which the 
coal gently passes from the screen to the travelling 
table, is carried along and falls into the  wagon. 
In  the  former it is possible for im purities to  pass into 
the  wagon, bu t w ith  the la tter every opportunity  is 
obtained for detecting it.

Mr. Aukland rem arks upon the generally assumed 
danger at the ends of a vessel. On th is point the 
w riter’s contention is, th a t the  liability to spon
taneous ignition is less at the  ends, bu t more liable to 
explosion.
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