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The lecture this evening, although form ing part of a series on 
“ Coal from m ine to consum er,” is complete in itse lf, so far as 
the transport of coal is concerned. In the last lecture we saw  
in detail how this m aterial is won from the bowels of the earth, 
how necessary it  is for everyone of the miners to use great care 
for each other’s safety. You saw that elaborate and expensive 
plant is installed , for the w inning, w ashing and general pre­
paration of th is fuel for market, so much so, that practically  
everything in the way of coal that comes out of a modern mine 
— even to the sludge that is  deposited from  the water used for 
w ashing the material-—is made use of. We w ill endeavour, in 
the tim e at our disposal, to show you the methods employed in 
Great B rita in , for the handling of th is m aterial in  bulk; in ci­
dentally , we shall trace some of the discharging schemes as used 
on the R iver Thames for a number of years past, show ing pre­
sent day plant where possible. W e w ill see how th is fuel is  
handled at other ports, and for comparison, C ontinental and 
American methods w ill be gone into. I would like you to
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follow  these latter very closely. The writer lias 110 object in 
view  other than that ot national economy, particularly in rela­
tion to the use of coal. Are we going the right way about this?  
W e have the brain in  this country; le t us use it. W hy are 
our engineers tied down in capital costs, for the erection of 
substantial m achinery, when we, as practical men know that 
the question of a few pounds makes all the difference between 
doubt and positive running w ith a knowledge of doing the work 
you have plotted out. A gain , look at the toys, com paratively  
speaking, that we shuffle from one end of the country to the 
other. I had a note from the States quite recently saying they 
were experim enting with 80 ton wagons, self-discharging  
bottom doors. N ot British bottom door wagons, where the first 
quarter of the load has to be got out by poking it with a pinch  
bar, or knocking the side of the wagon in  w ith a m allet, and 
the rem aining three-fourths shovelled out, which is the case if  
we omit a few used by some of our people in the North of E n g ­
land.

A question may arise as regards the relation of transport of 
coal to that of economic use of coal. It  is true that the trans­
port of th is material is only a section of our problem, but 1 
suggest that it is one of the most im portant points and should 
be the one governing the location of our centralised super-power 
stations, stations that would receive the m aterial direct from  
the receptacle loaded in the coal producing districts. These 
stations should also be in a position where plenty of water is 
available for condensing purposes. They should have a h igh ly  
trained staff of men who would concentrate on the proper use 
of the fuel sent there after previous classification. I f  b itu­
minous coal is used it should be in harmony with the supply of 
gas required, any surplus over this should be m et w ith coal that 
would not pay to carbonise, such as the anthracites or some of 
the sem i-bitum inous coal that have practically no by-product 
yield , at any rate gasification and by-product l'ecovery should 
be the first consideration. Raw bitum inous coal should be 
abolished in towns for domestic use, small isolated plants would 
have benzol, tar oils, or anthracite coal as a substitute for b itu­
minous coal for country districts. I t  requires no picture of 
mine to illustrate the general benefits that would be derived 
from this change, but I m ay m ention that large gas works cart 
their coal to-day. The same th in g  can be said of power stations 
in th is M etropolis of ours. Perhaps th is coal has been tran­
shipped a few tim es previously. In these davs of engineering
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and scarcity of food I hardly see the necessity of growing so 
much human food for horses to consume. N either can 1 see 
the reason for these same carts and horses using our streets as 
they now do, leaving  their filth a ll over and m aking the place 
dangerous due to the m ixture of slow and high-speed traffic. Dirt 
in houses would be reduced to a m inim um , health would benefit 
thereby, and that com ing trouble, the scarcity of domestic ser­
vants, would be got over, owing to the reduction of cleaning  
needed, which even then would easily  be done m echanically, due 
to the encouragement given by low cost of power so that it 
would be an incentive for the introduction of this power, more 
so than in the past. Coal is the master key of a ll trades. -No 
country is better situated than ours for its distribution econo­
m ically . L et us exam ine our methods for th is purpose, then, 
when we have received it, see that we set our m achinery in 
motion whereby we get more than a tenth of its heat converted 
to power at the shaft, which is more than a great m any of our 
m anufacturing concerns are gettin g  to-day. I  have already 
warned you of German coal com ing to this country and the re­
duction of our thicker seams, when the foreigner w ill reap the 
ad van tage; also of his methods how he obtained the by-products 
from us. D on’t let us be caught napping w ith our transport 
designs. Let us u tilise  the latent talent of our own countrym en  
111 these matters of transport. R egarding German science I 
would not give a fig for it for in itia l effort, but they are masters 
in the art of developing other peoples’ brains. I  suggest we get 
first in the field, particularly now that we have such a scope 
before us for the developm ent of transport matters due to the 
new m aterial we shall require for m aking up for the past four 
years.

D U N ST O N  ST A IT H E S.

Very elaborate and expensive m achinery is em ployed for the 
rapid handling of coal wagons for the purpose of loading coal 
vessels. W here the height for tipp ing th is coal allows for its 
gravitation into the vessel’s hold, 110 doubt th is is one of the 
most econom ical methods to employ, unfortunately this system  
m ight create considerable breakage, however, it  is one of our 
oldest methods and is carried out to a considerable extent on 
the R iver Tyne. This view  shows Dunston Staithes, and is re­
presentative of several other staithes on th is busy coal river. 
For th is system  of loading it is necessary to have bottom door 
wagons, and in  this d istrict they use wagons of from four to



40 tons capacity. I t  is several years since I  took th is photo­
graph, since then electrically driven belts have been added to 
th is staithe, so that much larger vessels may be loaded even at 
high tide.
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101.— D u n sto n  S ta ith o s .

COAL H O ISTS.

Fi.ecd H ydrau l ic  Coal Hois t  (Sir  IT . G. A r m s t r o n g , Whitworth.) .

In  most cases coal hoists are worked by hydraulic power, and 
they may be either movable or fixed. This view  shows one 
of five hoists (three fixed and two movable) all of 30 tons lift in g  
power and having a lif t  of sixty  feet. Each hoist is fitted with 
five-ton anti-breakage crane and a three-ton small coal crane, 
built during 1915 for the Barry R ailw ay Co. The capacities 
for an up-to-date hydraulic hoist of course depends on condi­
tions, but m any hoists are quite capable of tipp ing 500 tons an 
hour into ships hold.

D irect A c tin g  Coal Hoist (Arm strong , W h itw o r th ) .— This 
shows a hoist where the cradle is lifted  by direct acting rams, 
placed on the sides of the hoist fram ing, the tipp ing motion
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103.—F ixed  hyd  m ill ic coal ho ist, by S ir \V. G . A rm strong , W h itw o rth  4  Co.



104.—D irec t a c tin g  h y d rau lic  coal ho s t ,  by S ir W . G . A rm strong , W h itw o rth  & Co.
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105.—M ovable h y d ra u lic  coal ho ist, b y  S ir "W. G, A rm strong . W h itw o ith  & Co.
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106.—L ew is H u n te r  h y d rau lic  coal c ran e , by  S ir W . G . A rm strong , W h itw o rth  A Co.
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being effected by a ram and cylinder, also fixed to the side 
fram ing and attached to the tipping frame by chains or wire 
ropes.

M ovable H ydrau lic  Coal H oist [A rm strong , W h itw o r th ) .—  
W e now have a movable hoist before us capable of dealing with  
a gross load of 32 tons. Two or more powers m ay be provided 
so that economies m ay be effected when tipping the lighter  
wagons.

Lewis H unter  H ydraulic  Coaling Crane (.A rm strong , W h i t ­
worth).— This is a sm aller capacity m achine of 23 tons lift , 
but this system  differs somewhat from the last m ethods. In  th is 
instance the wagons are tipped into a receptacle in the p it 
shown, the crane being used to elevate these boxes and lower 
them down into the vessel’s hold, opening and releasing the 
coal when there. The idea is to prevent or reduce the breakage 
of pieces of coal which fall from a height. This system  is that 
known as the Lew is H unter method, and these m achines were 
erected during 1912 for the Cardiff R ailw ay Company, Queen 
A lexandra Dock.

1008.1.—32-ton electric coaling crane, Sir Win. Arrol Jt Co., Ltd.
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iThirty-two ton Electric Coaling Crane (Sir  TTwi. Arrol  <.)* 
Co) .— This view shows one of A rrol’s build of cranes erected on 
the Clyde for the Clyde Trustees. I t  is designed to handle a 
maxim um  load of 32 tons at a radius of 47ft., and has a total

height of lif t  of 100ft. N ot only is th is crane intended for 
elevating wagons of coal, but it may also be \ised for general 
dock service. The crane w ill handle tw enty 32 ton loads per 
hour, or a larger number of sm aller wagons. The wagons
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lifted  011 a special cradle by the m ain block, and they are tipped 
by the auxiliary block, which is shown at the top of the jib on 
the screen.

Ran some and R ap ier  Steam T ipp ing  Crane .— Many sim ilar  
cranes of th is type are used to tip  wagons of coal into vessels. 
This particular one was erected for the Great Indian Peninsular  
R ailw ay at B husaval, and is now used to elevate and tip wagons 
of coal into storage. The wagons of a w eight up to 30 tons are 
elevated in a special frame as seen, then when high enough for 
tipp ing the au xilliary  gear raises one end while at the same tim e 
the end door is  opened. The fo llow ing details of tim e for the 
various operations w ill enable one to calculate the tim e for a 
complete cycle of operations for other w ork : —

Seconds.
Lowering the cradle level after tilt in g  to send discharged  

wagon off and attaching the hauling rope to a loaded
wagon ... . . .  ... ... . . .  ... ... o

H au lin g  loaded wagon 30ft. at 3ft. per second ... ... 12
U nclu tch ing  the rope from wagon and lost tim e ... ... 5
L iftin g  ramps on cradle 2ft. ... ... ... ... 8
Securing ties ... ... ... ... ... ... ... 5
L iftin g  15ft. at ^ft. per second ... ... ... ... 45
S lew ing ^ revolution ... ... ... ... ... 15
L iftin g  end of cradle 10ft. for tipping at 2 3ft. per sec. 15
Coal running out ... ... ... ... ... ... 5
S lew ing back and levelling  cradle ... ... ... ... 15
Low ering cradle to ground ... ... ... . . .  . . .  20
CTnhooking ties . . .  ... ... . . .  ... ... 5
T iltin g  cradle to send discharged wagon off ... . . .  5
W agon running off ... ... ... ... ... ... 5

Total ... ... ... ... 165

Babcock and W ilcox Electric  Coaling Crane .— This m achine
was erected for the Cia Ferrocarril de Langres, Spain, and is 
of 30 ton capacity for lift in g  and tipping end door wagons. 
In th is instance the wagon is hauled on to a lift in g  frame by an 
electrically  driven winch, it  is now lifted  and slewed round 
over the vessel’s hold, then one end elevated m eanwhile opening  
the end door thus releasing the contents. The crane is of the 
type known as a portal crane, being built on a superstructure 
allow ing free passage of two sets of wagons underneath. The
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107b .—Babcock & Wilcox electric coaling crane.
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103.—Stoney’s tipping crane.
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guage of tlie crane wheels being eight metres, and the radius 
of the crane being 12 metres, the whole of the operations being  
done electrically .

Stone/)'s T ipp ing  Crane.— Stoney’s T ipping Crane is a useful 
m achine for handling m aterial in  special steel boxes. These 
boxes are fitted at each end w ith a trunnion, arranged to hang  
in the loops of two sprocket chains from the lif t in g  bar of the 
crane. The boxes revolve in either direction so that the con­
tents may be tipped either side. Several of these cranes have 
been at work on the M anchester Ship Canal. 312 boxes, each  
holding six  tons of m aterial have been lifted  25 feet, swung 
round, tipped, and the boxes replaced in  their original position, 
in a working day of hours.

Rapier  s Coaling Crane.— This plant was erected to deliver 
coal from a high level into vessels at a low level w ithout break­
ing the coal, and w ith a m inim um  of power. The view  shows 
the apparatus at work at the coaling berth of the W allsend & 
Hebburu Colliery Co., on the R iver Tyne. This is an applica­
tion of the Stoney T ipping Crane, but in th is instance the power 
used is hydraulic. The boxes hold five tons of coal, and are 
delivered from the pit on underframes running on the rails 
direct from the colliery. The principle of th is plant is that it  
is sim ply a device for storing the energy of the w eight of the 
descending coal, th is power being used for the return of the 
em pty box and the replacing of it on the underframe ready to 
go back to the colliery. 45 to 50 tubs can be handled in  an 
hour. Sm all auxiliary steam pumps are provided for supplying  
any extra power required and for making any losses good.

Special Hoist, Goole Docks (A rm strong , W h itw o r th ) .— This 
shows a special hoist for transhipping coal, brought from the 
collieries to Goole Docks in Bartholom ew’s Compartment Barges, 
which are formed into a train, towed down the canals into the  
clock, and are then floated over the cradle of the hoist. The last 
hoist built has a lift in g  power of 57 tons, the compartment boats 
being lifted  bodily out of the water, elevated to the desired 
height and turned right over, thus discharging its contents 
through a shoot into the vessel. A sim ilar hoist, but mounted 
on a pontoon, and capable of being towed from one part of the 
dock to the other to suit the requirements of the traffic, has re­
cently been provided.

Fraser and Chalmers' Belt Sh ipp ing  P la n t  a t  Durban.— D ur­
ing  recent years the shipping of coal by belt, either for bunkers
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or cargo, lias developed to a considerable extent. This plant 
at Durban started during 1917, and is capable of sh ipping over 
a 1,000 tons per hour if  the belts are kept fu ll. W ith  these 
large belts there is not the difficulties of feed ing sim ilar to the 
sm aller belts, one need not worry about lum ps block wig up 
shoots and sim ilar places. I  believe there is a great future for 
th is type of loading of bulk m aterial.

A t Durban the coal is brought from the m ines in  trucks, 
aggregating a m axim um  w eight of 70 tons, these are stored in  
the sid ings t i l l  required for shipm ent, when they are run down 
to a tippler and there discharged, the coal being fed on to a 
belt, conveyed to the place where the loading apparatus m ay be 
on the wharf, where the coal is transferred to another belt and 
thereby to the vessel being loaded. The speed can be regulated  
to a n icety , depending on the requirements aboard, so as to suit 
the trim m ing if  any has to be done.

W  rightson P a ten t Coal Shipper a t  N orthum berland Dock.— 
This m achine was designed to accom plish the rapid and econo­
m ical coaling of vessels w ith a m inim um  breakage of coal, and 
has been in  use since 1899. W ith  a regular supply of trucks for 
tipp ing, one of these units can easily deliver 400 tons per hour, 
in fact th is can be increased by increasing the speed of the 
belts. The coal is first discharged into a hopper im m ediately  
below the wagon. From this hopper the coal is fed to the first 
belt w hich moves under the m outh of the hopper and from  
which it  takes a regular layer of coal, carrying it  along in  a 
horizontal or a slig h tly  rising path to the side of the wharf, 
here the coal is transferred to a second belt called the “ jib  
b e lt .’ ' T his belt is fitted on a frame w ith a hinged centre at the 
shore end so that by means of elevating tackle th is “ jib  ”  can 
be raised to the necessary height to allow for the various vessels 
loading and also for tidal effects. In  addition to th is vertical 
adjustm ent th is jib has a slew ing motion whereby the delivery  
end m ay be slewed either fore or aft, so that the coal m ay be 
placed to any point of the hatch opening, thus reducing the 
amount of hand trim m ing. A vertical belt enclosed in  a trunk 
is suspended at the end of the jib belt, th is is provided with.trays 
working on hinges, these trays on turning over the top drum  
form a series of large boxes, each of which are filled in turn and 
gradually lowered to the bottom of the trunk. This point of 
delivery is usually  at the cone of previously delivered coal in 
the hold, so that a continuous delivery of coal is placed aboard 
of the vessel w ith the m inim um  of fa ll, consequently least



14 0  T R A N S P O R T  A N D  H A N D L I N G  O F  C O A L .

109.— Kapier’s coaling crane.
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110.—Special h o is t, Goole D ocks. A rm stro n g  W h itw o rth .
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Ax.—Fraser & Chalmers’ belt coal shipping plant, Durban.





Bx,—Fraser & Chalmers’ belt coal sh ip p in g  plant, Durban
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breakage. The w eight of the descending coal greatly assists 
the power required, the coal cannot fa ll as th is tray belt is en­
tirely  controlled by the m achinery. I f  th is anti-breakage de­
vice is not required the trunk can be removed and the shipping  
of m aterial carried out by delivery direct from  the end of jib  
belt. The construction of th is trunk together w ith  the trays 
is sim ilar to that of the Grimsby plant, for which see diagram.

Coal Sh ipp ing  P la n t  a t  G rim sby for the Great Central R a il­
w ay  Co .— This p lant was designed so that a vessel once moored 
alongside the wharf need not be shifted u n til the coaling is 
com pleted. This m achine is a much later build than that of 
Northum berland Dock previously described. B u ilt during  
1917, they are mounted on rails, so that they can travel along  
the pier parallel to the ship being loaded. In  th is plant the 
construction of the jib  belt and anti-breakage trunk w ith  trays 
is  the same as the Northum berland Dock m achine, the method  
of delivering the coal from the trucks is  greatly  different. 
U nder the deck of the pier approach two hoppers are formed, 
into which the contents of bottom hopper wagons are dis­
charged, in addition, end door wagons are dealt w ith by means 
of two electrically  operated wagon tips. The coal from these 
hoppers is conveyed by flexible plate belts to raised gantries on 
which the conveyors are arranged, and from which the coal is 
delivered down shoots to the inclined belts com m unicating with  
the respective trunks or anti-breakage fillers in the ships hold. 
The loading belt and anti-breakage gear are- carried by a post 
and jib  to which is also attached the platform  and house con­
ta in in g  the gearing, and the whole of this arrangem ent can be 
swung round to right angles w ith the rest of the m ain fram ing. 
This facilitates the removal of the trunk when not required, in 
fact a recess is made on the staithe where th is trunk m ay be 
deposited when not required. The capacity of th is system  of 
load ing is somewhat governed by the supply of coal to the 
hoppers, and also to the type of vessel being loaded, but given  
a constant supply of large capacity wagons and a fa irly  good 
self-trim m ing modern collier vessel, the speeds of the belts can 
be so adjusted that a delivery of 1,000 to 1,200 tons per hour 
per m achine could easily  be done.

Lam bot B o a t .— The boat shown in this illustration is likely  
to prove historical, although only a row ing boat. This is the 
pioneer instance where ferro-concrete was utilised for the build­
ing  of a floating' vessel. B u ilt  in France during 1849, it is 
known as the “ L am b ot” boat.
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S .S .  Arm istice  (ferro-concrete steamer).— The S .S . Arm istice  
is the first British bu ilt ferro-concrete steamer of over 1,000  
tons dead w eight. Launched on January 7th 1919, she has

llOw.—First ferro-concrete boat—Laml ot boat.

since been com pletely fitted and passed successfully  through 
various tria ls. This vessel is 205ft. B .P .,  32ft. beam, 
19ft. Gins, depth, 15ft. 9ins. draft when loaded w ith  1,150 

tons of cargo, 7 f  knots, 400 H .P . engines.

11 Ox.—First ferro-coLcrete sttamer built in Britain SS. *’ Armistice.”
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A lthough only a rfew weeks old, she has already passed 
through some very severe weather at sea. N o doubt the build­
ing  of ferro-concrete steamers was due to the effect of enemy  
submarine work. The life  o f  the Arm istice  w ill be closely  
watched by m any, embracing as it  did the cream of the trade in  
its design, Messrs. M ouchel and Partners from the ferro-con- 
crete point of view , and Messrs. Vickers, L td ., from that of the 
naval architect, the actual erection being done by some of the 
oldest established ferro-concrete people in  Great B ritain , who 
made a yard to build these craft at Barrow-in-Furness.

W h ip p in g  out Coal Cargo .— N ot m any years ago the principal 
trade to the Thames with coal arrived in  brigs or ‘ ‘ Geordies ’ ’ 
as they were called. They carried from about 150 to 200 tons 
cargo. I t  used to be a picturesque sight to see those vessels 
w itn their various methods of gettin g  to their destination. W ith  
the wind in certain directions these craft had quite a difficulty 
to negotiate some of the bends in the river, and at these tim es 
it was quite common to see hundreds of them battling  against 
the elem ents to gain a turn ahead of another vessel. W hat a 
change w ith present-day methods, when we, in  the Thames 
coal trade consider a lighter of 150 tons burden a sm all th ing  
indeed. In  m any instances these “  Geordies ”  were “ jumped  
ou t,” that is pulleys would be erected in  the rigg in g  over 
which a rope was placed and led down the hold, on th is end 
of the rope a hook would be secured, which would be used to 
“ hook on ” a basket for elevating it out of the hold. The other 
end of the rope was reeved through a set of blocks, and from  
these blocks several ta il ropes were suspended, one for each 
man employed at the jum ping. The men stood on an elevated  
platform , and on being given the signal to lift  the basket they  
jumped off the platform on to the deck, sim ultaneously the 
basket was brought out of the hold at a rapid rate, depending  
on the m u ltip ly ing  power used and no doubt also to the w eight 
of the men. The basket would then be seized and swung round 
and tipped, the em pty basket then being lowered into the hold 
by the sim ple process of the jumpers lettin g  the slack out by 
getting  once more on to the platform .

Later on steam vessels were employed. I  mention th is as it  
may be interesting from an historical point of view , from which  
aspect I w ill endeavour to show you the progress made to cope 
with the handling of these cargoes. The system of discharge 
known as “ w h ip p in g ”  whereby the men elevated the coal in 
baskets by means of a crude winch, resem bling a m angle roller



witii a crank at each end, fitted to two lig h t side frames which  
were usually  ballasted down w ith lumps of coal. This method 
of elevating was in  use until quite recent tim es in the River 
M edway, and also for bunkering purposes in many of our L on­
don Docks.
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110.—Chalk Farm berth. Erith, 1873.

Chalk- F arm  Berth, E rith ,  1873.— An advance is here seen 
whereby we see sm all steam cranes being used for discharging. 
This view  was taken at Chalk Farm Berth, E rith  during 1873. 
I t  m ay be interesting to inform  you that these four little  cranes, 
elevating  ^ a ton of coal at a tim e worked until about 1908, 
when eveu then they were capable of discharging a steamer of 
1,7-50 tons in  24 hours. This depot was used principally  for 
house coal supply for the K ent trade. Herfe we see some more 
applications of m achinery, whereby the elevating chain passes 
over the end of a jib . On the jib  being drawn back vertically  
it conveys the tanks, containing \  ton of coal, into the build ing, 
where it  is em ptied of its contents by a man releasing a side 
catch, allow ing the tank to turn upside down. The jib is then 
lowered and the operation repeated. This vessel ran to this 
wharf continuously for nearly 20 years, and w ith the plant we
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just described, together w ith the assistance of another small, 
steam  crane, its cargo of 90U tons could be discharged in 24 
hoiirs. This plant worked till about 1902. In  addition to 
these little  wharves we have just seen, there were a further two 
wharves each depending on sim ilar steam cranes and tanks for 
elevating the coal. A ll these plants are superseded by more 
modern plant, but i t  may be interesting to know that these 
little  cranes have been made good use of during the past four 
years on work of “ N ational Im portance,” thus even our old

r

117.—Front and Dock berth, Erith, 1873.

pensioners have been “  doing: their b it .” The increasing de­
mand for coal at th is depot led to the conversion of w hat was 
a rather noted landing place for bygone pleasure steamers, and 
here we see three Gantry steam cranes, and one loco-tvpe crane 
fitted w ith grabs of about a ton capacity. This plant was 
erected 1895-6. Here we see these cranes discharging a cargo of 
coal into wagons for general distribution.

E rith  P ie r .— This plant, consisting of five electric transporter 
cranes, fitted w ith grabs, four cranes of which are at work dis­
charging coal, the 5th one has the “ jib  u p ” otherwise not in
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121.—E r ith  P ier.
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use. A steamer of 2,500 tons has been discharged at this wharf 
in nine hours, five cranes being employed on that occasion. 
This plant is in operation at the present tim e,-w hich together 
with another wharf alongside, also fitted up with modern elec­
tric cranes, have superseded all the older methods of coal work­
in g  at E rith , and at the same tim e the capabilities of coal dis­
charging has been increased m any tim es. This plant is oper­
ated by Messrs. W m , Cory & Son, Ltd.

B elvedere P ie r .— Here we see a little  pier built of ferro-con­
crete on which are two Gantry cranes; you w ill easily  recognise 
these cranes and judge where they came from, from previous 
views on the screen. Quite a lot of very interesting work regard­
ing  coal supply has been done by these cranes since 1914. These 
cranes are now replaced by more modern and larger cranes, how­
ever, they are s till u sefu lly  em ployed at another wharf some dis­
tance away across the river. You w ill see that th is jetty  is built 
of ferro-concrete on the H enibique system ; it is of T shape con­
struction w ith  an approach 136 ft. long, the angle of junction to 
pier being filled in  by a curved portion m aking the m axim um  
width diagonally at th is curve 60 ft. across. The pier proper 
is 142 ft. long, and is the property of Messrs. W m . Cory & Son, 
Ltd.

A tlas  1 .-—W e now see a different type of discharging plant 
w hich you w ill notice is afloat and which for m any years was 
quite a prom inent feature at certain places on the Thames. This 
particular one known as A tlas N o. 1 or Lower Derrick was 
moored in “  B ugsby’s H o le ,” B ugsby’s Reach. O riginally  
th is vessel’s hu ll was used for salvage purposes., later cranes



were erected on its deck, and for m any years much useful work 
was done here, un til the plant was superseded by more modern 
appliances. I he coal was elevated in tanks each holding about 
a ton of coal.
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123—Atlas I.

A tlas  11 .— This m achine, sim ilar in working methods as the 
last, but in  th is case built for the purpose of the coal trade, and 
known as A tlas I I .  or Upper Derrick. These m achines, with  
tanks, have each discharged 25,000 tons in  a week.

A tlas  111 .— A  developm ent of the last m achines, we here see 
nine luffing cranes busily  employed discharging two vessels 
alongside th is floating structure, which was situated opposite 
Charlton. Two-ton grabs were employed at th is station, and 
very good work in  the way of speedy discharge was done with  
this m achine. U nfortunately th is plant was lost on going to 
the aid of one of our allies, who were in  sore straits regarding  
their coal supply, their mines being overrun by the enem y, and 
of course they did not possess the discharging plant to cope 
with the coal sent them  from th is country. I  am glad to say  
that it  was possible to assist them w ith  other apparatus of a
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125.—A tlas I I I .



temporary nature, until more permanent plant was erected and 
working. A ll these derricks were the property of Messrs. W . 
Cory & Son, Ltd.
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1*2(5.—Lambert’s Jetty, now dismantled.

L a v ib e r t ’s J e t t y .— Further down the river was Lam bert’s 
Jetty , at the entrance to the Albert Docks. These cranes at 
this tim e were believed to possess the longest jibs of any in  
Jjondon. A huge amount of coal was here discharged m ainly  
for the demands of bunkers for some of the principal shipping  
com panies. This plant is now dism antled and superseded by

A lb er t  Dock H o is ts .— The m achines now before us are known 
as Albert Dock H oists, probably th is is the fastest coal discharg­
ing plant in  Great B ritain  to-day. They are equipped w ith  very 
long jibs so that the grabs— which grab four tons of coal— can 
be discharged over the outside of the steamer into barges placed  
there. The pier is also laid w ith rails so that wagons m ay also 
be loaded from the vessel. W ith  six  of these cranes a vessel of 
5,000 tons was discharged in 8 f  hours, and no doubt th is speed
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w ill be greatly increased when we get a run of our regular col­
liers again. This plant is also the property of Messrs. W m . 
Cory & Son, Ltd.

127.—Albert Dock hoists.

Dagenham Dock .— This pier was built for Messrs. W illiam s  
and Sons in 1901, and was the first ferro-concrete struc­
ture built with Mouchel patent cylinders founded on ferro-

12S.—Dagenham.
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concrete piles. The absence of bracings w ith th is method 
of construction is very noticeable. The pier is 780 ft. long by 
•35 ft. wide, and carries electric transporter cranes w eighing  
GO tons each crane, in  addition to railw ay traffic for the purpose 
of wagon coal trade.

General v iew  of e igh t patent Coal Transporters, Dagenham  
Dock, Essex.— Three-ton electric transporters.

A nother v iew  of Dagenham Dock P la n t .— Perliaps this view  
w ill g ive a better idea of the pier and cranes. The colliers dis­
charging arc moored on the right-hand side of the view , where 
one of the slid ing  jibs is shewn w ith a grab partly traversed 
away from the pier.

H arrison’s, T ilbu ry  D ock.— These cranes worked very suc­
cessfu lly  for a number of years in T ilbury Docks, and were 
operated by Messrs. Harrison, later by Messrs. W . Cory & Son. 
They were fitted w ith tanks for elevating the^ coal in . The 
jibs were fitted w ith  hinged extension for working overside of 
steamer. The m achines were fitted w ith w eighing apparatus. 
For a number of years this' plant was not in operation, princi­
pally  due to tank work being superseded by grabs, however, 
they were quite an innovation in their tim e, bu ilt by Arm strong, 
W hitw orth & Co.

Tilbury  Coaling Co.— This plant, situated at the entrance to 
Tilbury Dock, is  quite a modern and high-speed hydraulic dis­
charging plant. The cranes are known as Musker Davison  
Cranes, the jibs being counterbalanced and operated by gear­
in g , so that “ lu ffin g ,” that is raising or low ering the jib , is 
done w ithout any suspending wires, chains or tie rods as most 
other luffing cranes are fitted w ith ; th is is the property of the 
Tilbury C oaling Company

Discharging  P lan t a t  Rotherhitlie , S .E . for the S. M et. Gas 
Co.— This plant consists of 3 x 50 cwt. and 1 x 60 cwt. hyd­
raulic single chain or H one’s grab cranes b u ilt for the South  
M etropolitan Gas Co., at their Rotherhithe W orks, by Sir. W  
G. Arm strong, W hitworth, Ltd. They are used to discharge col­
liers, by grabbing the coal from the hold of the vessel, then 
elevating and releasing the coal into the hoppers, shown at the 
back of the cranes. From  a spout at the bottom of these hop­
pers, sm all wagons are loaded, and by this means the coal is 
distributed about the works to the place required. Barges m ay 
also be loaded from these hoppers, as im m ediately under the 
hopper spout there are holes in the pier w ith adjustable tele­
scopic shoots leading to the barge tmderneath.
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Coaling J e t ty  at Rochester .— This jetty  at Rochester, oper­
ated by Messrs. W . Cory and Son, is b u ilt of H enibique ferro­
concrete, and is 340 ft. long and connected to the shore by two
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132.—Tilbury Coaling Company’s plant, Tilbury Docks.

railw ay viaducts 180 ft. and 100 ft. long respectively. The 
je tty  is equipped with four electric luffing cranes w eighing 100 
tons each. The coal being grabbed out of the vessels in grabs 
of three-ton capacity.

Coke H andling  (A rm stron g , W h itw o r th ) .— This shows a long  
range traversing bogie crane designed for stacking coke in the 
yard of a large gas works. The crane being equipped with a 
special form of box or bucket to release the load of coke. This 
view  clearly shows the quantity of labour necessary to load this 
bucket. The bucket is emptied by the crane driver releasing  
the bottom. I  think that a large ligh t built grab would be of 
more advantage for this particular work. I t  certainly could 
be used for a ll the operations shown on screen, that is loading  
or em ptying wagons or barges, and also for storing or reclaim ­
in g  to or from heap.
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,133.—Rotherithe discharging plant.
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134.—Rochester discharging plant.

The B ow te ll  P a ten t Luffing Crane .— D uring recent years 
m any kinds of level luffing craues have come to the fore. This 
design is very sim ple, the method of keeping the load level 
being obtained by the autom atic paying out or taking in of the 
lift in g  rope during the operation of luffing in or out, respec­
tive ly . The crane frame and jib  follow  the design of the ordi­
nary crane. The lift in g  rope passes from jib  end pulley  over a 
pulley at the heel of the jib , then around another pulley  which  
moves along the front member of the crane frame, then back 
over another jib heel pulley, and then to barrel. The movable 
pulley  is connected w ith the luffing gear in such a w ay that on 
hiffing out th is pulley moves away from the jib heel, thus com­
pensating the rope that would otherwise have lowered the load, 
but in th is instance keeps the load in a level line.

Another feature with this crane is the balanced jib , so that 
seeing the load does not rise or fa ll during luffing in or out, 
and that the jib being balanced, therefore very little  power 
is required for this operation of luffing. This is an operation 
that is much used nowadays, ow ing to a great increase in the 
size of vessels it is necessary to at least plumb the centres of the 
hatches and in m any instances in the coal trade it  is also re­
quired to load into probably two barges wide outside of the





vessel. Of course, without th is luffing and with the large 
vessels, cranes built with the huge working radii would be pro­
hibitive when numbers of units are required to be at work at
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"the same tim e. The view  shown is one of these cranes bu ilt by 
Messrs. Ransome & Rapier, and is for lift in g  five tons at 80 ft. 
per m inute.

S lew ing 1-| revolutions per m inute. M axim um  radius, 42 ft. 
M inim um  radius, 20 ft. Luffing level path, 150 ft. per mill. 
Luffing 4 2 ft. to 20 ft ., 8-8 secs. Luffing motor, 6^ li.p .

These cranes are built with a m axim um  radius up to 105 ft. 
Electric  Pnrtal Lever Balanced Luffing Cranes .— In the plant 

of the recent extensions of the Port of London A uthority docks



o>a

110c.—Electric portal lever balanced luffing cranes.
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135.—Doxford’s self-discharging collier, “ Herman Sauber,” steaming with cargo.





135a.—Doxford’s self-ilischarging collier, “ Herman Sauber,” discharging 1,200 tons per hour.
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at London and T ilbury m any of these balanced and level luff 
cranes are fitted as seen in  the illu stra tio n ; electricity  has been 
utilised as the operating power, so that in  the near future some 
of the differences in  working costs between these and the older 
portions of the docks w hich are equipped w ith  hydraulic plant 
w ill be very interesting to close students in  th is line. This 
type of crane is suitable for grab work for the larger kinds of 
shipping discharging bulk m aterial, and where a single chain  
grab can be applied as plenty of bead room is given  in  the design  
so that chains could be coupled to the wire rope, thus when the 
grab was closed there would be no need to run the displaced  
chain over a wire rope pulley on the jib  end. The view  illu s­
trated shows a few of the fifty-six  balanced luff cranes supplied  
to the Port of London A uthority by Messrs. Baboock & W ilcox .

D oxford’s Self-discharging Colliers ( “ H erm an Sauber .” )—  
For a considerable tim e Messrs. Doxford have designed colliers 
and bunkering apparatus. The vessel now shown is the S .S . 
H erm an Sauber,  built for Messrs. Sauber Bros., H am burg, and 
launched 29th February, 1912. One view  shows th is vessel 
steam ing w ith cargo, w hile the other shows the vessel discharg­
in g  into, barges. She carries a cargo of 3,750 tons on an 
18 ft. 9 in. draft, and is capable of d ischarging th is coal by its  
own m achinery at a rate of 1,200 tons per hour. These vessels 
m ay be built with as many bulkheads as required for d ivid ing  
the cargo, or if  necessary they m ay have one clear hold between 
fore peak and engine room bulkhead. The engines are aft as 
can be noted from the screen. As a loading vessel they are 
considered self trimmers. The hatches extending to 5 ft. from  
the sides of the ship. These hatches are continuous fore and 
aft, excepting where broken here and there to allow for tar­
paulin fastenings and also the space for cabin accommodation. 
There are two conveyers under the holds w hich receive the coal 
as the doors are opened at the bottom of the hold. Access to 
these doors is g iven from a tunnel throughout the length  of the 
conveyer belt under the holds. This belt takes the coal and 
discharges it  on to another conveyer w hich elevates it  to the  
desired height and from there through a shoot to craft along­
side, or if  necessary to any place ashore if  aux illiary  gear is 
there to receive the coal from the spout. These shoots can be 
adjusted for height to su it the craft loading, and they can be 
housed out of the road when vessel is discharged. W eigh in g  
m achines autom atically operated are installed.
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Purfleet P ier  (The S teamship Owners' Coal Association, L td .) .  
— This view  shows the ferro-concrete pier at l ’urfleet as it  was 
in 1903-4. The erection of the cranes lias just commenced. 
The ferro-concrete bridge jo in ing  the pier approach with the

137.—P urflee t P ier, 1905, 2 cranes grab d ischarging  inside pier.
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pier proper is the first ferro-concrete bridge of its kind and 
span built in this country. The inset picture is an enlarged  
view of th is bridge taken during the testing operations. This 
view shows the discharge of the first steamer at th is wharf 
during 1905. You w ill see that at that tim e there were only  
two cranes erected ; the power-house is seeu on the right. Notice  
grab discharging inside. Grab discharging overside. N ote  
weis'hinsr m achine.D  O

137a .—P urfleefc P ier, 2 cranes grab  d ischarg ing  outside vessel.

B y the end of the next year two additional cranes were 
erected and put to work, th is plant was at that tim e the fastest 
discharging plant on the river. The cranes are of the type 
known as transporter cranes, that is, the grab does not swing  
round supported from the end of a jib  w ith a consequent cir­
cular m otion, but runs in a straight path by being suspended 
from a travelling carriage running on a horizontal rail path. 
These cranes w eigh about 100 tons each, and the grabs pick up 
two tons of coal at each operation of grabbing. A t this time 
the length  of the pier proper was 250 ft.
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Vessels of the largest size in the coal trade are dealt w ith at 
this wharf, th is one now alongside is of a carrying capacity of 
10,500 tons, but th is is exceptional. However, vessels of over 
7,000 tons have traded here regularly, by th is tim e six  cranes 
are erected on the pier, and the wharf has been lengthened by  
the addition of a further 360 ft.

140.—Purflee t P ier, 1916. 6 cranes, 10,500-ton vessel alongside.

Perhaps th is view  m ay give a better idea of the general 
methods em ployed on loading barges or wagons from the vessel, 
the ship being outside and the barges inside the pier, w hile  
wagons are dealt w ith on the pier, on w hich there is a double 
set of railw ay m etals. The tug passing outside, has just taken 
some loaded barges from the inside of the pier, and is now on 
its way to London. The rails on the pier approach are in con­
nection w ith the sidings on the works, where several trains of 
wagons can be assembled f'oi their various destinations. The 
wagon tip, shown at the junction of the approach w ith the pier 
has been an extrem ely useful means of assisting London, in 
recent tim es, w ith its coal supply. R egarding speed o f\d is­
charging colliers at th is wharf, a vessel of 3,000 tons has been
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cleared in six hours, w eighing the m aterial en route to the 
barges at the back of the pier. The first crane before us lias 
loaded a barge w ith 15U tons in an hour, w eighing each grab  
of coal as it passed over the pier to the barge. The furthest 
away crane has loaded a 220-ton barge overside the ship, w ith-

141.—P urflee t P ier, 1918, general view.

out w eighing, in 20 m inutes. The plant was built by Sir W . 
G. Armstrong, W hitworth & Co., and the grabs used are known 
as the Priestm an Double Rope Grab.

Changing  TOO ton Barges .— Some tim e ago we heard of th e  
Tyne schooners trading to the Thames with cargoes of 150 tons 
of coal. This view  shows the operation of “  C hanging  
barges,” that is le ttin g  the loaded barge drift out of the load­
ing  position with the tide, w hile the em pty barge swings along­
side. These barges each carry 700 tons of coal, but the usual 
coal barge is from 100 to 300 ton capacity.

Discharging Flooded H o lds .— These slides show the adapta­
b ility  of grabs for overcoming difficulties. W e have coped  
w ith several sim ilar instances to th is. This particular vessel 
had a draft of over 30 ft. aft, and also a heavy list. A t low
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112.—Purfleet Pier, swinging the grab under 
the deck space. 143.—Purfleet Pier, loaded grab coming out 

of vessel’s hold.

141.—Purfleet Pier, loading the forehold of 
a sailing barge with grabs.

14G.—P u rflee t P ie r, c h a n g in g  700-ton barges.
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148b .—P urfleet P ier, d ischarg ing  flooded holds.
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water the depth of water alongside the pier is 17^ ft . ,  therefore 
it  is an anxious tim e trying to neutralise the difference of draft 
between forward and aft, before the first low water after berth­
in g  the vessel alongside the pier. This view  shown was the 
effect of torpedo explosion, and was in N o. 4 hold. The ’tween 
deck beams were all bolted in, and under water, the consequence 
was that we had to use every endeavour to get the after end up 
so that we could get these beams unbolted or at least sufficient 
of them  out to allow the grab to get to the cargo underneath.

146c.—Purfloefc Tier, discharging flooded holds.

The discharge of the forward end was not commenced till some 
tim e later. Two grabs were put to work at N o. 3 hold, and 
after we got the ’tween deck beams out of N o. 4 hold this hold 
also got away fu ll sw ing. W e were assisted by the judicious 
use of ballast tanks forward, so that the work went along quite 
sm oothly. P ractically  all the coal was recovered from this  
vessel, although N o. 4 hold had all to be dredged out from 
under water. The slides show, “  D ischarged to ’tween deck,” 
“ D isch arg in g ,” and “ Discharge fin ished.”  The bulkhead  
showed signs of the strain due to pressure of water when we
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152.—Double w agon tip , P op lar Dock.
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1 5 2 a .—End door wagon tip and coal handling plant, Birmingham Corporation Gas Works, Salt ley.





152b.—Upper terminals of the two tray conveyers, Birmingham Corporation Gas Works, Saltley.
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cleared N o. 3 liold. This bulkhead was then shored up as an 
additional precaution to float the vessel away.

W agon  Tip, Brentford  ( A rm stron g , W h itw o r th ) .— This 
shows a sim ple tip w ithout any elevating range other than that 
for tilt in g  up tlie wagon, so that the coal w ill run out when the 
end door of the wagon is opened. This tip is used to tip  wagons 
direct from the colliery into barges on the Thames, principally  
for large W elsh coal.

Double W agon T ip , Poplar Dock [A rm strong , W h itw o r th ) .—  
This view  shows a twin or duplicate hoist for transferring coal 
or coke from wagons to barges. I t  is. capable of dealing w ith  
either end door or side door wagons, and is provided with  
elevating as well as tipping gear. This plant has been of con­
siderable service during the war, as m uch of our coal was 
brought to London direct from the collieries in  trucks.O ^
Situated in Poplar Dock on the North London R ailw ay, where 
it is in  connection with a ll the m ain line traffic, it is in a handy  
place to transfer th is coal from wagons to barges, these barges 
eventually  going all over the river or com m unicating canals to 
their destination. T he plant is operated by hydraulic power, 
the rams being on top and protected from the weather by the 
chim ney-like casing around them . Side tipp ing  is done by 
running the wagons along the rails parallel to the quay, elevat­
ing them  and opening side door. End tipp ing is usually  done 
by running wagons on a second set of rails parallel with quay, 
then when opposite the m achine the wagon is turned on a table, 
taken forward and elevated, opening the end door, and tiltin g  
the wagon to the necessary angle for all the coal to run out.

U pper  Terminals of the two Tray Conveyers , B irm ingham  
Corporation Gas W orks.— The B irm ingham  Corporation Gas 
W orks have led the way in th is country whereby consideration 
is g iven to the m anufacture of coke for foundry purposes as 
well as the m aking of gas, thus a step in the righ t direction as 
regards the more scientific u tilisation  of our coal. For years 
the writer has advocated this, and it  is  gratify in g  to hear that 
the scheme is a success.

A t th is place the coal is received in end door wagons and 
tipped by one of two tips as seen on the view , the coal goes into  
a hopper and fed to an inclined tray conveyer— one to each tip  
— these conveyers raise the coal to a common point of delivery  
as seen on the fo llow ing illu stra tio n ; th is is h igh enough for 
the m aterial to gravitate through coal breakers and afterwards
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‘ d is in teg ra te s  where the m aterial is broken and reduced to a 
very sm all size, and then delivered in  its pulverized state to a 
special feeding arrangement (patented by Babcock and W ilcox  
and Mr. A lexander Lennox) to a gravity bucket conveyer which  
elevates and conveys the coal to a series of bunkers. From the 
bottom of these bunkers the coal is delivered as required, by 
gravity, to a travelling charging and stam ping m achine, which  
in  turn feeds the coke ovens installed at these progressive works. 
The coal handling apparatus is that of Messrs. Babcock and 
W ilcox  construction, and each plant is capable of handling  
and treating 80 tons of coal per hour.

153.—North Metropolitan Electric Supply Co., Brimsdown.

The various appliances we have seen show most of the plants 
of any consequence that has been erected on the R iver Thames 
for coal discharging. This m aterial is sent from these wharves 
in  either barges or wagons to the various power stations, gas 
works, or depots for house coal distribution, the greater portion 
of th is latter fuel arrives direct from the collieries in trucks, 
and in m ost cases filled into cwt. sacks and distributed by 
horse and cart to wherever required. The operations regarding  
the supply to some of our power houses are very interesting. 
The view  before us shows quite a modern power station from 
the outside.



1 5 3 a .—North Metropolitan Electric Supply Co., Brimsdown, conveyer anil coal handling plant.
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The next picture where you see the barge in  a little  dock is 
alongside the R iver Lea. This barge of coal has had m any  
m iles journey up the Thames, being towed by a steam tug, then 
pushed and pulled about through various lock gates into the 
canals by hand, or jo k in g  as it  is termed. I t  is then towed by  
horses u n til it  eventually  reaches its present position. The coal 
is now grabbed out by the electric crane, elevated and released 
into the hopper where it is autom atically weighed and released  
on to a feeding arrangement which tills each bucket with  
a measured quantity of coal. This endless chain of buckets 
which m ay be seen rising vertically  to the top of the 
build ing, is then carried horizontally the fu ll length  of the 
build ing wherein at any place throughout its length  it  can tip  
its load by the setting of a trigger. The coal is stored in large  
hoppers the fu ll length  of the boiler house.

A t the futher end the buckets are made to descend vertically  
and are again diverted horizontally under the fronts of the 
boilers, where, when required, they are made to do another 
duty, by gathering or receiving the ashes, eventually  tipp ing  
these into the tank we see behind the elevator. From this tank  
the ashes can be discharged either into carts or barges by sim ply  
pulling  a chain opening the door which allows the ashes to 
drop through the spout.

London and N orth  W estern  R a ilw ay  Co.'s E lec tr ic  Generat­
ing S ta tion  and Coal H andling P lan t,  S tonebridge P a rk , Lon­
don.-— G ravity bucket and tipping tray conveyers, each of 40 
tons capacity per hour, handling coal from coal store to boiler 
house bunkers, a distance of 1,180 feet; also suction ash plant 
for collection and removal of ashes.

V iew  showing gravity bucket conveyers on the top of storage 
bunkers; also showing Babcock and W ilcox  operating m echa­
nism and tripping gear to em pty buckets autom atically. M an­
chester Corporation E lectricity  W orks, Stuart Street, M an­
chester.

County Borough of W allsa ll  Poirer S tation  {Outside).— W e 
here have another station alongside a canal the operations 
being sim ilar to the last plant, but as the power house coaling  
plant is extended away from the b u ild ing  it m ay convey a better 
idea of the horizontal conveyer carrying the coal to the coal 
hoppers. L et us go inside and follow this coal to the furnace.

County Borough of W allsa ll  Boiler House (Inside).— Here we 
see overhead the bottoms of the storage bins, from which a
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spout is led to each of the boiler furnaces. B y pu lling  a chain 
the quantity of coal required is released and runs down to the 
hopper over the furnace door. This coal for each boiler is 
again autom atically weighed before it  comes down this angular 
spout, so that it is quite an easy matter to tell whether any 
boiler is economical or not by taking into consideration the 
amount of water evaporated by a certain amount of a known 
coal. The final test of course being how much current is pro­
duced by a certain amount of fuel at a certain cost.

B O IL E R  T R IA L .

R E P O R T
On the tr ia l of a W ater-tube  (C.T. M arine) Boiler, m ade by  Babcock 
and  W iloox, L td ., w ork ing  a t C ounty Borough of W allsall E lec tric  

Pow er S tation , B irch ills ; m ade on the 29th A ugust, 1917.
B y 1C. M. L acey, E sa ., M .Ixst., C .E .

B O IL E R . Sheet 1.
G E N E R A L  D E S C R IP T IO N  A N D  D IM E N S IO N S .

T yp e  of B oiler.—W ate r- tu b e  C .T .M ., m ade by Babcock & "Wilcox L td .
M akers’ ra tin g  of the o u tp u t of the B oiler.— 25,000 lbs. of steam  p er hour.
T e st.— Made a t an o u tp u t of 25,448 lbs. of steam  per hour.
O bject of the  T ria l.—To test norm al evaporation capacity  and efficiency. 
G E N E R A L  D E S C R IP T IO N  O F  B O IL E R  A N D  L E A D IN G  D IM E N S IO N S . 
R ef No.

1 M arine steel cased , boiler, w ith  in teg ra l S uperheater, superim posed
economiser and steel chim ney.

2 M ethod of s ta rtin g  and stopp ing  the  test. F ly in g  s ta r t  a f te r  boiler had
been w ork ing  several hours and conditions steady. T est finished w ith 
fire thickness, e tc ., same as a t the  s ta rt.

3 M ethod of stoking, and  average thickness of 
stoker ; fire thickness, 5J inches. 

P roduction  of d ra u g h t. Cold air ejector.

fire m echanical chain-gra te

4
j bottom , sq. f t. — 
( top, sq. ft. —5 C him ney—heigh t, 80 ft. A rea  at

r> T o ta l g ra te  surface (excluding dead plate) . .  
G ra te  area occupied by a ir  sp ice betw een bars

sq. ft. 140
7 sq. f t .  not m easured
8 T ota l heating  su r fa c e .. sq. f t. 3970
9 C apacity  of w ate r space, a t inches, in guage

glasses cu . ft.
10 C apacity of steam  space, a t inches, in guage

glasses cu. ft. —
11 A rea  of w ater surface in boiler sq. ft. —
12 D uration  of tr ia l from  12.30 to 8.30, 8 hours.

F U E L .
13 S hort Description W alsall wood.
14 F ire d  p er hour lbs. 3,680
15 A nalysis b y  w eigh t of fuel as fired : —

Carbon per cent. 56'62
H ydrogen per cent. 4*13
S ulphur per cent. 2-10
Ash p e r  cent. 9-35
O xygen  and  o th er m atters p er cent. 13 48

16 M oisture in fuel as fired p er cent. 14*32
17 Calorific value of fuel as fired (lower value)

B .T .U . p er lb . 10,411



I I
i I !
Ay*

\ I

J j
153b.—Two diagrams, North Metropolitan Electric Supply Co., Brimsdown.





i53o.—London and North Western Railway Co’s. Electric Generating Station, Stonebridge Park, London.









154.—County Borough of Wallsall, Electricity Works, Wallsall.





155.—County Borough of Wallsall, Electricity Works, inside view.
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A S H  & C L IN K E R

18 T ota l p er hour lbs. 281
19 Carbonaceous m a tte r  in ash per hour lbs. n o t m easured
*20 Calorific value of ash per lb. no t m easured

F L U E G A SE S

. By By
:2l A nalysis of d ry  flue gases— Y olume W  eig h t

Carbonic Acid p er cent. 12-6 18-4
Carbonic Oxide p er cent. nil. nil.
O xygen p er cent. 6-8 7-2
N itro g en  (by difference) per cent. 80 6 74.4

22 A verage tem p era tu re  leaving boiler flues op 613-
23 M ean specific heat of products of com bustion B .T .U . 257-

A IR  A N D  D R A U G H T

24
2i
26
27
28
29
30

T em peratu re  of outside air 
Barometr ic pressure (Inches M ercury) 
P ressu re  in  ash p it (forced d raught) 
P ressure  over fire (forced d raught) 
D ra u g h t a t gas ex it from  boiler .. 
D ra u g h t a t  base of chim ney

oF 61-

W e ig h t of steam  per ho u r used in p roducing d ra u g h t in lbs. 

B O IL E R . Sheet 2.
D ata  deduced from  observations.

F E E D  W A T E U

lbs. per sq .in. no t m easured 
inches in w ater, open ashpit 
inches in  w ater, open ashpit 
inches in  w ater, *55
inches in w ater, '71

no t m easured

R ef. No. P a rticu la rs  of Observations.
31 F ro m  pum p economiser of feed heater
32 T em peratu re  of feed to Boiler

STE A M

33 G auge pressure
34 A bsolute pressure
35 T ota l m oistu re  in steam
36 T em perature  of sa tu ration

B O IL E R . Sheet 3.

H E A T  A CC O U N T A N D  D E D U C T IO N S

A bstrac t of O bservations 
lbs. p e r ho u r 25,448

° F  . .  202.

lbs p er sq. in. 180.
lbs. p e r sq. in. approx . 195 

per cent. not m easured
F ah r.

R ef. No. TIeat A ccount (per lb. of fuel as fired)
37 T o ta l h ea t value of ! lb. of fue l as fired
38 H e a t transfered  to the  w ater (Therm al

Efficiency)
39 I  Teat carried  aw ay by  products of com bustion
40 H e a t  carried  aw ay by  excess air
41 } feat lost by  incom plete coinbust'on
42 H e a t lost by un b u rn t carbon in ash
43 Loss p er hour by  rad iation
4 4 Balance of h ea t account, erro rs of observation 

and  unm easured losses such as those due 
to rad iation , escape of u n b u rn t h y d ro ­
carbons, su p e rhea ting  m oisture in air, 
loss in h o t ashes, &c.

T ota l of lines 38 to 44, equal to line 37

B .T h .U
1 0,411

8,381
1,246

395

N ot m easured 
N ot m easured

389
10,411

380

per cent. 
1000
80-5
12-0

3-8

3-7
1000
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D E D U C T IO N S

45

4G

47
48

H e a t transm itted  per square foot of heating  
surface

W eig h t of fuel fired per square foot of g ra te  
p er hour

W a te r  evaporated p er pound of fuel as fired 
E quiva len t evaporation from  a t 21*2 °F . 

per lb. of fuel as fired

51 A ir used p er lb. of fuel as fired
52 A ir theoretically  requ ired  per lb. of fuel as

fired
52a Excess a ir  used per lb. of fue l as fired 
49 W eig h t of feed from  and a t 212 ° 1<\ per square 

foot of h ea tin g  burface p er hour

B .T h .U . — 6,588

lbs. __ 26-3
lbs. — 6 915

lbs. __ 8.644
including superheat.
lbs. — 10-SS

lbs. _ 7-92
lbs. — 2-96

lbs. _ 8-0

.50

53
54

55
56

Velocity of steam  across w ate r surface feet 
per second

R atio  of -air used to air theoretically  needed 
W eig h t of products of combustion per lb . of 

fuel as fired 
W eig h t of gases p er lb  of fuel as fired «. 
H e a t carried  aw ay by  gases p er lb . of fuel as fired

includ ing  superhea t effect.

not m easured  
1-37

lbs. —
8-83

11-79
1,641

ECO N O  M IS E R  A N D  S U P E R H E A T E R . Sheet 1.

G E N E R A L  D E S C R IP T IO N  A N D  D IM E N S IO N S .

G eneral D escription of Econom iser and A rrangem ent of F lues,
57 H orizon tal steel tubes, th ree  pass, on top of

boiler
58 H ea tin g  surface of economiser . .  . .  sq. ft.

59

60

61

S U P E R H E A T E R

G eneral description of superhea te r and of 
m ethod of h eating  it 

H ea tin g  surface

D A T A  D E D U C E D

sq. f t .

F R O M  O B S E R V A T IO N S

&c.

2,104

In te g ra l
1,468

E C O N O M IS E R . (H eating  of Feed by F lue A bstrac t cf
gases) O bservations.

W eig h t of feed w atering
R em arks

h our lbs. 25,548
62 T em perature  of feed into ,. °F . 110
63 T em perature of feed out of — 202
64 T em perature  of flue gases into * p . — 613
65 T em peratu re  of flue gases ou t o f . . °F . — 372

66 A nalysis of d ry  flue gases leaving econom iser—
By

Volum e
By

W e ig h t
Carbonic Acid p er cent. 12-6 18-4
Carbonic O xide per cent. — —
O xygen p er cent. 6-8 7*2
N itrogen  (by difference) per cent. 80-6 74’4

67 M ean specific h ea t of flue gases 
economiser

leaving
B .T .U 25*6



156.—Underground Electric Railways, Lots Road, boiler-house.
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E C O N O M IS E R  A N D  S U P E R H E A T E R . Sheet 1.
G E N E R A L  D E S C R IP T IO N  A N D  D IM E N S IO N S . 

S U P E R H E A T E R  
6S W eig h t of steam  enterm s: superhea te r per

69
70
71
72
73
74

75

W eig h t of steam  en te rin g  superheater 
hour

S team  pressure (absolute) in to
M oisture of steam  into
T em p era tu re  of steam  in to
T em peratu re  of steam  o u t of
T em peratu re  flue gases into
T em peratu re  of flue gases o u t of °F ah r.

Carbonic A cid 
Carbonic Oxide 
N itro g en  (by difference)
O xygen

76 M ean specific h ea t of flue gases leavin 
su p e rh ea te r B .T .U .

E C O N O M IS E R  A N D  S U P E R H E A T E R .

lbs. 25,448
lbs. p e rsq . in. app rox . 195

p e r  cent. is ot m easured
»F. — 380
CF . 720
“F . —  1,159

835
_ By B y

— Volume W eig h t
per cent. no t m easured
per cent. no t m easured
p e r cent. no t m easured
p er cent. n o t m easured

n ot m easured
2.

79
80

81

82

83
84

H E A T  A C C O U N T  A N D  
H e a t  A c c o u n t  (per lb. of dried  fuel)—

E C O N O M IS E R . 
H e a t received from  boiler flues, in 

gases and  steam , per lb. of d ried  fuel 
(reckoned from  a ir  tem perature)

H e a t tran sfe rred  to the  w ate r ( E f f i c e n c y  o f  
E c o n o m i s e h )

H e a t carried  off in the  chim ney gases 
B alance of H ea t A ccount, including erro rs of 

observation and  difference of heat con­
tained in  brickw ork a t beginning and end 
of tests, &c.

S u p e r h e a t e r .  T otal of lines 78 to 80, equal 
to  line 77 •

H e a t received from  flue gases and steam , per 
lb . of dried  fuel (reckoned from  a ir  temp)

H e a t tran sfe rred  to  steam  ( E f f i c i e n c y  o f  
S u p e r h k a t k r ) .

H e a t carried  off in  the  chim ney gases 
B alance of H ea t Account, inc lud ing  erro rs of 

observation, &c.
T ota l of lines 82 to  94. equal to line 81

Sheet 

D E D U C T IO N S .

B .T n .U .

1,641

p er cent.

1000

636
918

1,641

55
38 8 

•9

5-3

1 0 0 0

100-0

Included  in Boiler.

In c lu d ed  in Boiler.
100-0

D E D U C T IO N S .
85 H e a t transm itted  per square foot of heating

surface of economiser per ho u r . .  B .T h .U . -1 ,113
86 B e a t transm itted  per square  foot of heating

surface of superheater p er ho u r . .  B .T h .U . 3,195
87 T h e r m a l  E f f i c i e n c y  of boiler and  economiser

com bined . .  . .  . .  per cent. 86 6

F U R T H E R  R E M A R K S .
A t the  com pletion of the  norm al load test, the  o u tp u t of the  boiler was 

increased to a  ra te  of 31,547 lbs. per hour, fo r a  period of 38 m inutes, a t the  
end of w hich tim e the evaporation had to be reduced on account of the  load 
on th e  sta tion  falling  considerably.
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157b.—10-ton lever balanced luffing crane for power station, Brisbane Tramways Co.
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Underground E lectric  Railw ays, Lots Road Boiler House .—  
This gives you an idea of tlie inside of a large boiler house. 
V ery careful records, of each individual unit have to be kept in  
these stations. Coal being one of the principal costs. These 
plants have to be kept in the best of condition so that none of 
th is valuable m aterial is wasted if  it can be avoided.

Underground E lectric  R a ilw ays,  Lots Road, E levation of 
Power House.— This elevation is shown to give you a general 
idea of th is station. The overhead bunkers are clearly seen, 
with the conveyers on top, also a rather unique feature is the 
two floors of boiler rooms, one above the other, designed for 80 
Babcock and W ilcox  boilers. The position of the generating  
plant in  the engine house on the right is also seen.

The Usina Electra, Monte Video.— This method of getting  
coal from craft is adopted where the depth of water does not 
allow the vessel to get near the shore. The coal is grabbed by  
an electric crane fitted with grab, erected on a dolphin some 
distance from the shore. The grab discharges its load into 
travelling skips that travel on an overhead wire, taking the 
m aterial to the storage bunkers. The power house can be seen 
in the distance. The discharging crane is electrically  operated 
and is of 2^ ton capacity with a radius of 32 ft. 9 ins., built for 
the U sina Electrica, Monte Video.

Ten ton Lever Balanced Luffing Crane for Power Station Coal 
Supplies for the Brisbane Tram ways Co., L td .— Another method 
of dealing w ith the elevation of coal for power stations is that 
of the Brisbane Tramway Co., L td ., where special wagons are 
elevated by a 10-ton electric crane. These wagons are equipped 
w ith bottom doors, which, when over the top of the coal storage 
hopper, are opened, thus releasing the m aterial. This crane is 
fitted w ith the Babcock and W ilcox lever luffing and balanced 
jib apparatus, and as seen in the illustration the jib  is extended  
to its m axim um  of 30 ft. discharging a wagon of coal into the 
top of the bunker.

Coaling Liner a t  Southampton by E lec tr ic  W inch  B arge .—  
C oaling by electric winch barge at Southampton is sim ilar to 
other port winch barge work, with the exception of a few details 
of power application. Current is derived from the port authori­
ties, so that there is not so much smoke flying about owing to 
the absence of boilers aboard the b a rg e; also the electric barge 
is much sm aller than the usual steam winch barge, thus, can 
get to more awkward places. This view  shows side port bun­
kering with the aid of winch barges for elevating the baskets of
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coal. These baskets liold from to 2 cwts of coal. There ap­
pears to be a great deal of labour employed by this basket work,

164.—Coaling liner at Southampton, by electric winch barge.

but there is m uch to be said in its favour particularly if  you 
take the cosm opolitan types of steamers that go to the various 
docks into consideration, and in the aggregate probably there 
m ay not be so much labour w ith th is system  compared w ith  
m echanical bunkering as m ay appear, but as I  say th is depends

165.—Coaling liner at Southampton, by electric elevators.
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on tlie class of vessel to be hunkered, tlie facilities for stow ing  
tlxe bunkers, the receipt of the coal from the colliery to the  
dock, and in many cases the quantity of coal required as 
bunkers.

This shows machine bunkering at Southampton, outside of 
the ship you w ill see a Clark’s m achine delivering into side 
ports, sim ilar to inside machine which is one of D oxford’s “ The 
P ortrush.” Like Liverpool machines these are not self-pro­
pelling . but have to be towed about to where the ship lays, 
then when em pty they are towed back to discharging wharf to 
be re-loaded. The m achines are fitted with electro-motors, but 
no prime movers, as the current necessary to work these 
m achines can be obtained practically w ith in  a few yards of any 
part of the dock. This is a point well worth copying by other 
dock authorities, not so much as m aking a profit from, but as 
a lead for mechanical bunkering, thus generally assisting the 
quicker dispatch of the vessels.

165a .—R ea’s d ischarg ing  p lan t a t Liverpool Docks.
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“ Portrush  ”  (Doxfords) .— The “  Portrush ” is another of 
Messrs. D oxford’s design, and works practically on the same 
principle as the d ischarging apparatus of the H erm an Sauber  
previously described, excepting as th is  vessel is for bunkering it  
is designed to deliver the coal sufficiently h igh  for side port 
work of large liners. The capacity of the m achine is 725 tons 
on 10 ft. 9 in. draft, length 172 ft. 8 ins. x 27 ft. 10^ ins. x 15 ft. 
The m achine is fitted w ith a double set of conveyers and ele-

166.—Coaling at Liverpool by mechanical elevators.

vaters, delivering the coal through adjustable telescopic shoots 
to the side ports. The m otive power is obtained from the shore 
and supplied through flexible cables to a 20 h.p. motor for each 
set of elevating gear. A fter the coal is taken from the hold of 
the m achine and before it  passes to the elevator, the coal goes 
through a sizing apparatus, breaking up the large pieces to a 
suitable size. The m achine works very efficiently and can put 
250 tons aboard in  an hour. I t  has to be towed wherever 
wanted, but at Southampton where there are no lock gates to 
•contend w ith  th is is not such a serious m atter as at most other 
docks. This m achine is the property of Messrs E . and J . H . 
Rea.

l iea 's  Discharging P lan t,  L iverpoo l .— Liverpool is favour­
ably situated for the receipt of local coal from the coalfields by  
means of direct railw ay com m unication, therefore a large por­
tion  of the coal used is sent direct in  wagons. H owever, there 
are kinds of coal, such as the W elsh  coals shipped in the South 
W ales district when it  is better to transport this m aterial by
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sea, th is of course necessitates discharging m achinery to em pty  
the colliers rapidly. The type of plant now under review is 
that known as the luffing jib  cranes, and in  this instance the 
power utilised is hydraulic. B u ilt  by the E ast Ferry Road  
E ngineering W orks, Co., London, the plant consists of four 
units of five ton self propelling cranes, fitted w ith the Priest- 
man double rope grab capable of “ g ra b b in g ” about 2|- tons 
of coal at each operation. As the system  of coal bunkering at 
Liverpool requires large barges— 5 to 600 tons— and as the pier  
at this discharging wharf is not wide, you w ill see that when dis­
charging operations are under way that these matters all tend 
to the rapid handling of the m aterial. The actual working  
speeds w ith  a fu ll load of five tons, that is  grab and coal, were 
as fo llo w s: —

L iftin g , 203 ft. per m inute. Luffing from 45 ft. to 20 ft ., 10 
seconds. S lew ing h a lf revolution, 20 seconds. T ravelling on 
quay, 28 ft. per m inute.

Messrs. Rea have made it  a study in  the Liverpool Docks to 
cope w ith the rapid bunkering of vessels of a ll descriptions. 
This discharging plant is situated in the Birkenhead Dock, 
Liverpool.

Coaling by Mechanical Elevators in  Liverpool D ocks .—  
This view  shows rather a busy' coaling scene, yet it  is an every  
day occurrence at L iverpool, where they have carried out 
mechanical bunkering for some number of years. Here we see 
two of Cam pbell’s m achines grabbing coal from barges of 600 
or 700 tons. The coal is elevated by grab and deposited into  
a hopper, which feeds a conveyer belt, th is takes the coal to the  
point where it is required on deck. You w ill see that Messrs. 
Rea have thus added a conveyer to th is type of m achine, and at 
the same tim e they have done away w7itn  one of the jibs on 
which the grab traversed along on to the vessel where it  dis­
charged its coal. Quite a considerable amount of rocking  
motion goes on w ith th is class of m achine, due to the loaded  
grab out on the jib traversing into the centre then going back 
lig h t. Sometimes this motion is aggravated by the cycle of opera­
tions synchronising w ith the roll of the m achine, thus gathering  
a little  more roll every tim e. This m achine is not used for side 
port bunkering, and for overall coaling the average working is  
about 1,200 tons in 24 hours w ith a clear delivery. The bun­
kering on the other side of the screen shows the Clark’s m achines 
at work. The idea of these is that of an endless b elt passing  
above the keel of the vessel, receiving the coal from the hold of
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m achine, elevating it  in sw inging buckets to the top of the 
structure, tipp ing tlie buckets there into a receiver, which can 
distribute the coal down one or more telescopic spouts to the 
point required, the em pty buckets travel down to the other end 
of the vessel aud repeat the operation. The whole of the coal 
in the m achine can be taken out w ithout trim m ers, as when  
the coal gets slow on going to the buckets a hydraulic ram lifts  
the bottom up on each side thus g iv in g  the coal a fa ll towards 
the conveyer buckets. They bunker at about 250 tons per hour. 
These m achines are not self-propelling, they are efficient at their 
work, but rather awkward getting  about the docks, as tu gs have 
to be in attendance. They all offer a huge area for stormy 
weather affecting them, particularly the h igher type of m achine  
for overall bunkering, sim ilar to the nearest m achine of Clark’s. 
The further m achine is used for side-port bunkering. N o  
m atter w hat height the coal has to be delivered a ll of it  must 
be elevated to the top then go down the spout. A lthough this  
is bad practice from an engineering point, and also as regards 
the breakage of fuel and its results are liable to create spon­
taneous ign ition . Y et th is has a decided advantage in  the  
labour of bunkering as the coal has gained quite a considerable 
mom entum , so m uch so that on m any an occasion the coal can 
fill the bunkers r igh t up to the top with practically little  effort 
on the part of trimmers. Tlie spouts delivering the coal like  
so m uch h igh  pressure water from a fire hose.

Liverpool bunkering differs somewhat from other places as 
the coal is m ostly brought to the port in wagons. These wagons

180a .—Preparing to coal ocean liner in River Mersey.
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are lipped into the bunkering m achines (Clark’s 1,100 tons) at 
nigh t tim e. The other coaling barges are m ostly of 600 to 700 
ton capacity, and generally  the shipping is of a large scale. A ll 
th is facilitates m echanical bunkering.

The next view  illustrates th is large type of shipping, while  
the follow ing picture shows a recent application of w hipping  
by an electric w inch fitted on a portable truck, elevating coal 
from barges to vessels side ports by means of baskets. A ll th is  
plant is the property of Messrs. Rea and Co., who cope with this 
class of work with the greatest dispatch.

1 6 6 b .— Coaling TJ.S.S. “ Leviathan ” by electric whips, at Liverpool.

A great deal of the success or failure of m echanical bunker­
in g  depends on local conditions, such as the quantities usually  
supplied to vessels, the type of steamers running to the port, 
and the facilities for loading the bunkering m achine. W hat­
ever m ay be the cause there is no getting  away from the fact 
that we are a long way behind in this country in comparison 
to some of the Continental ports in  th is m atter of rapid handling  
of bunkers by m echanical means. This adds considerably to 
the tim e some of our ships have to stay in port, because w ith  
m any cargoes it  is not possible to combine to two operations of 
either unloading or loading at the same tim e that coal is put 
aboard.

A gain  there is much to be said as regards the design of 
bunkers, or perhaps it would be better to say the lack of design  
in  bunker space. I t  appears to the writer that in  m any ships
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173c.—Werf Conrad motor bunkering craft, diagram.
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any space amidships that cannot be used for anything else is 
utilised for stowing coal in. I  suggest this sim ple detail of 
sh ips’ bunkers is  one of the principal things that w ill assist us 
to utilise a steamer in  a more efficient manner, thus doing away 
w ith  a lot of tim e spent in port so that the ship could be more 
usefu lly  employed conveying cargoes to and fro’ instead of 
occupying so much tim e with trim m ing operations by hand 
labour, probably shovelling most of the coal three or four 
tim es, breaking the fuel up and creating so much dust as to 
prohibit any other operation being done anywhere near.

A ll bunkers should be self-trim m ing, th is covers the whole 
suggestion, then bunkering apparatus could be applied to load 
at any speed one likes, depending on how much one is prepared 
to expend in  capital cost. However, m achines are in existence  
capable of doing over a 1,000 tons per hour with a free run, 
th is rate does not last for long excepting in  the case of very few  
ships indeed, the m achine having to be stopped for the hand  
trim m ing aboard the steamer being bunkered. The plant now 
under review is that known as the “  W erf Conrad ”  Bunkering  
Craft, made by this firm at their shipbuilding works in  H aar­
lem , H olland. These handy machines are built of a carrying  
capacity of about 800 tons, and are fitted with discharging ap­
paratus to trim , elevate and deliver this cargo through a spout 
at a rate of 200 tons per hour, the holds are made self-trim m ing, 
whereby the coal goes to an endless conveyer throughout the 
length of the vessel. This conveyor rises up inside the steel 
casing shown in the views to a height of about 65 feet above 
the water line when the machine is loaded, and from this point 
the coal slides down an adjustable telescopic spout to the hatch  
opening or side ports of the steamer. Autom atic w eighing  
m achines are installed which register the w eight of the coal 
passing a certain place near the fore end of the vessel.

These m achines are self-propelling, driven by a pair of 
engines w ith tw in screws. One of these engines drives the ele­
vating  gear, the other m ay be used for this purpose if anyth ing  
fa ils w ith the one connected. Other m achines installed are 
driven by oil motor engines, the design of the bunkering being  
practically the same as the steam driven m achines.

Wer f  Gusto Machines Bunkering the Starboard Bunkers  
from the P ort s ide .— These vessels are usually  divided into  
compartments, as shown, and the coal m ay be taken from any of 
these divisions by opening a slid ing door, thus allow ing the  
coal to fill the buckets of the conveyer, which runs in  a tunnel
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above the sh ip ’s keel. A ny doors may be opened, thus, i f  there 
are more than one kind of fuel aboard they m ay easily  be m ixed  
if  desired. From  experience the writer can definitely state 
that there is a lo t to be gained by judicious blending of fuel, 
but to get the best results th is operation m ust be done m echani­
cally . The endless conveyer is driven by one of the tw in  engines

169.—Werf Gusto machines bunkering the starboard bunkers from the port side.

of the ship, and the coal m ay be weighed on th is conveyer, i f  
desired. The whole of the conveying apparatus is  covered so 
that there is no sp illin g  of coal, neither is there any dust. The 
coal is delivered from the conveyer at the top of the ladder into  
a receiver, and then slides down the telescopic shoot to the 
bunkers. The ladder of the older pattern m achine could be 
raised or lowered by means of wire purchase, but I believe most 
of the new m achines have a more rigid build , sim ilar to the 
view shown. The shoots are made adjustable to any point, de­
pending on the height of the m achine, as for exam ple in the 
illustration the m achine is delivering coal to the starboard 
bunkers from the port side. No doubt you m ay see some ad­
vantage in  th is, particularly if  a cargo barge happens to be 
working at a place where i t  m ay be necessary to work at the 
same tim e as receiving coal aboard. M achine capacity, TOO 
tons; discharge, 100 to 150 tons per hour.

“  W estfa len . ” — M echanical bunkering is carried out exten­
sively on the Continent, and the results of previous m achines
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paved (lie way for a vessel of a much higher discharging output. 
A sim ilar m achine to the one now under review, “ The H ol­
lan d ,”  has quite a com bination of coal deliveries. “ The 
W estfalen  ” started working in the m iddle of 1912, and proved 
quite a success. In  this vessel the idea of wagon delivery con­
veyer was abandoned, so that the scheme is less com plicated  
than the “ H o lla n d ” previously mentioned. Various details 
were improved as found by previous experience.

The m achine is used purely for the discharge of barges by 
means of d igg in g  buckets, and elevating gear to raise th is coal 
to the top of a telescopic shoot where it  is delivered to the 
steamer being; bunkered. A t the trials the contract rate of 
600 tons per hour was easily  done, as a matter of fact the h igh  
figure of 1,052 tons per hour was reached. This type of 
m achine m ay also be used to discharge coal from colliers either 
into barges or direct into larger vessels bunkers.

1004a .—Fraser and White’s coal handling plant at Portsmouth.

Messrs. Fraser and W h ite 's  Coal H andling  P lan t at P orts­
m outh .— This plant, b u ilt by Sir W m , Arrol and Co., was 
erected at Portsm outh for Messrs. Fraser and W h ite (1914). 
It is erected on the top of a reinforced concrete coal store, built 
on the K ahn system . The store has a capacity of 15,000 tons 
when fitted to a surcharge of 6 ft ., it  being approxim ately  
240 ft. long by 90 ft. 6 in. wide at one end, and 97 ft. at the
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other. The track for the cranes to travel on is placed on the  
top of the w alls, and the transported back frames are fitted w ith  
a com pensating bearing so as to adjust itself to the rails which  
are not parallel by 6 ft. 6 ins. in  the length  of the store. The 
water side supporting framework is rigid with the transporter 
girder. The grabs are of the double rope type and m ay be  
transported in either direction either open or closed as desired. 

E q u ip m en t: —
H oisting motor, 65 H .P ., 600 revs, per minute 
Transporting ,, 30 ,, ,, ,, ,, ,,
Travelling ,, 15 ,, ,, ,, ,, ,,
Beam lift  ,, 10 ,, 700 ,, ,, ,,

F t. Ins.
Over reach from centre of front leg  ... 88 0 
Span of bridge between legs ... ... 93 6 
Total transporting distance ... ... 173 0 
M axim um  gross load ... . . ... ... 3-7 tons
W eigh t of coal lifted  ... ... ............  1 -25 ,,
65 tons per hour from ship to m iddle of store. 
H oisting fu ll grab ... ... 240 ft. per m in.
Transporting fu ll grab ... (JOO ,, ,, ,,
T ravelling along track... ... 40 to 50 ,, ,,

Coal H andling  P lan t at Oran, A lg er ia .— This p lant con­
structed for the Oran Coal Co., by Messrs. Sir W m . Arrol and 
Co., L td., of Glasgow, is used for the storage and sunply of 
blinker coal. Vessels 582 ft. long with a mean draught of 
25 ft. 9 ins. have already been bunkered there. This work of 
bunkering was done by Arab and Negro labour, when at tim es  
there was p lenty of th is labour available, yet at other tim es, 
particularly during harvesting operations, frequent delays were 
experienced owing to the Arab's leaving the district, thus mak­
ing a scarcity of hands available for the work of coal handling.
* Further than this, only a certain number of craft could be 

used w ithout b locking the fairw ay, and as the traffic of the' 
port increased, so also would the lia b ility  to create a stoppage 
occur; it  was then recognised that some more efficient and 
quicker method of coal handling would be necessary, so that 
a greater use could be made of the craft, by having them loaded  
and emptied much more rapidly. A ll the work of discharging  
colliers, and the bunkering of liners, is done away from the  
quay w all, so that floating grab cranes were designed for th is  
purpose. These cranes, of which there are several, were de­
signed to work a double rope grab of the Tem perley pattern
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with a capacity of 30 cw t., and the m otions of hoisting, slew ­
ing and derricking all being operated from the steam engine  
by means o f gearing and clutches. In  actual practice 74 tons 
of coal has been put aboard into bunkers by one crane, but this 
is generally  too fast for trim m ing down below in  vessel being  
bunkered.

M inim um  radius, 36 ft. M axim um  radius, 49 ft. H eigh t  
from deck level to jib  hea*d sheave at m ax. rad., 5 9 ft . E ngines, 
double cylinder, 11 in. x 12 in . stroke. Boiler, 5 f t . d ia. x 
10 ft. h igh . Pressure, 80 lbs. sq. in. H oistin g  speed, 150 ft. per 
m in. S lew ing, two com plete revolutions per m inute.

As colliers cannot be discharged alongside the quay at Oran 
but into lighters, at tim es it  is essential to store th is surplus 
coal on the shore, therefore a specially  constructed storage 
ground was b u ilt for th is purpose, the masonry w all being b u ilt  
sufficiently strong on a good foundation for supporting  
m achinery for discharging the craft contents from barge to 
shore or vice versa.

By far the greatest saving in tim e, labour and costs in  the 
change from hand labour at th is port so far as coal handling  
was concerned was at th is operation of storing and refilling  
the coal from or to barges, Form erly 50 natives were required  
for th is purpose, now it  only requires one man and a boy to 
control the plant together with two or three men to trim  the 
barges. In  addition the m aterial can be more prom ptly  
attended to, together w ith greater rapidity per unit. A much 
greater storage area can be efficiently made use of, w hich would  
have been im possible w ith hand labour. This has been accom­
plished by the erection of a grab transporter by Messrs. Arrol. 
of G lasgow, w ith  a transporting range of 336 ft. 6 in ., and 
fitted with a Tem perley grab of a capacity of 30 cwts. D uring  
the official test of th is m achine 100 tons per hour from barge 
to store were handled, but ordinary working usually  averages 
80 tons per hour.

Span of bridge between centre of legs, 173 ft. 9 ins. (52-96 M ).
Total transporting distance, 333 ft. 6 ins. (101-718 M).
Effective length  of cantilever— waterside, 55 ft. (16-775 M ). 

,, ,, ,, — landside, 55 ft . 9 in s.
(17-004 M).

H oisting and travelling  engine, 9 ins. x 12 ins.
Transporting and beam liftin g  engine, 8 ins. x 10 in s.
M axim um  gross load, 4-25 tons.
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Contents of grab, 1-5 tons.
H oisting  fu ll grab, about 200 ft. per rain.
Transporting fu ll grab, 1,000 ft. per m in.
T ravelling tlie complete installation along the track, 50 to 

75 ft. per m in.
Steam pressure, 100 lbs. sq. in. V ertical m ultitubular boiler.

P ittsbu rgh  Coal Co., D ulu th , M inn., U .S .A .— This is a view  
of the coal handling plant at D uluth , belonging to the P itts ­
burgh Coal Dock Co., a subsidiary of the P ittsburg Coal Co. 
This Company operates m any coal m ines in P ennsylvania , W est 
V irgin ia , and Ohio, and they do an extensive retail business 
throughout the Eastern and Central section of the U nited  
States as well as Canada.

This view  shows part of the recently equipped Brownhoist 
plant at D uluth  consisting of three two-span bridges on the face 
of the dock and two one-span bridges at the rear. These latter 
two are fitted w ith screening apparatus. The coal is grabbed out 
of the vessels and put in store piled to a height of 40 ft ., if  
necessary, w hich gives this dock a storage capacity of 825,000  
tons (40 cub. ft. =  1 ton 2,000 lbs.). The coal is also loaded 
direct into cars of large capacity. This com pany’s plant and 
storage is said to be the largest in the world. Y ou w ill notice 
the large type of lake vessel that the coal is brought to the 
place in, the freedom of deck obstructions, and generally  the 
whole tone is that of som ething very extensive. Most of the 
wagons you see here are self-discharging, and of h igh capacity.

The grabbing is very efficient. The average discharge from  
recent tests show 900 tons per ho\ir, including the cleaning up 
of vessel’s bottom. W hen working in free coal the plant can 
discharge 1,500 tons an hour from the ship to the storage. This 
you w ill see averages 500 tons per hour per crane in  vessel. 
Each span is of 242 ft. and the double span bridges can be 
connected w ith the single span bridges, thus the coal can be 
traversed righ t across the storage ground a total distance of 
726 ft. The length  of the yard is 1,250 ft. The two span 
bridges have a cantilever jib of 78 ft. over the dock, and the 
single span have an extension of 35 ft.

The trolley  from which the grab is suspended is designed to 
carry a load of 25,000 lb ., to hoist the fu ll load of the bucket 
2 2 5 ft . per m in ., and to run along span at 1,200 ft. per m in. 
Each bridge can propel itself along the dock at 60 ft. per m in. 
when the grab is loaded. The grabs have a capacity of 5 j  tons,
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and are of tlie double rope type, but in  practice, w orking in  free 
coal the grab averages six  tons of coal per operation. The 
dock end of the two-span bridges is carried on portal piers that 
are equipped w ith bins for loading coal into railcars. The 
centre and rear end of these bridges are carried on shear-legs, 
each shear-leg running on a single rail line. The shear-leg  
rails are supported on trestles made of steel girders carried on 
steel A fram es. There is one single rail trestle and one double 
rail trestle, the former to carry the centre shear-leg and the 
latter to carry the rear shear-leg of the two-span and the shear- 
leg  of the single span. These rails are 35 ft. h igh .

The operator travels w ith the trolley and in  addition to the 
movements previously stated he can tw ist the grab round a 
quarter of a circle so as to clear narrow hatches, etc. B y  jo in ­
in g  the single span on to the double span bridges as previously  
m entioned, you w ill see that not only can the coal be stored a ll 
over the yard, but it  can also be picked up from wherever it  is 
tipped. A t the end of one of the single span bridges is fitted a 
screening plant as here shown. The grab delivers the coal from  
the ship or store into a 30-ton receiver from which i t  is fed into  
the screening plant. A t the side of the main part of the pier 
is  another bin w ith three compartments, each of 40 tons. 
Over th is bin is a rotary screen which separates the coal into 
each of the three bins as each size passes through the aperture 
corresponding w ith the description of the coal, i .e . ,  stove, nut, 
screenings.

Beneath the 30-ton receiver is a shaker screen. This dis­
charges the coal passing over it  into a sm all hopper, and1 
thence by pivoted scraper conveyer into wagons. The coal that 
passes through th is shaker screen is discharged into a bin, and 
from there an elevator lifts  it  to the rotary screen, where i t  is 
divided into the three sizes into the 40-ton bins as previously  
stated. Each of these three bins is arranged with gates to 
control the discharge from same on to a horizontal belt con­
veyer. This belt is reversible so that its discharge can either 
go back to the storage pile or into wagons on the rail track, 
depending on the size required for market. There is also a 
further shoot from each of the 40-ton bins, each controlled with 
its own gate a llow ing any of these sizes of coal to discharge to 
the pivoted scraper conveyer and thence to wagons.

There is also an auxiliary  shoot from the 30-ton receiver 
direct to the elevator supplying the coal to the rotary screen, 
so that any coal from the screenings p ile m ay be re-screened
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over the rotary screen if  desired. The 30-ton bin is fitted w ith  
a large gate operated by power shaker screen 5 ft. w ide x 15 ft. 
long. R eciprocating m otion through links and eccentrics from  
shaft, and belt driven from motor of 15 li.p . This motor gives  
power to operate gates of hopper. Different size screens can be 
fitted quite easily , as they are removable. The rotary screen 
is driven by a 20 h .p . motor and the elevator is also connected  
w ith th is power. The belt conveyer has a 15 h .p . motor, and 
the scraper conveyer one of 10 h.p.

The plant can screen 200 tons of coal per hour that has passed 
throutrh the shaker screen; th is of course does not take into_ 1

account the lum p coal that passed over the shaker screen. The 
other m achine is also fitted with a 30-ton receiver w ith  control 
gate and shoot to load direct into rail cars, a screening bin and 
elevator for screen ings; also shoots for unloading screened coal 
into cars. Beneath the screening shoot is a 50-ton bin to catch  
the screenings, and from this bin these screenings can be raised 
w ith a bucket elevator to a point high enough to be discharged  
by gravity to either the screenings pile or by belt conveyor to 
either of two tracks on the pier side of m achine.

D uluth  electrical equipm ent supplied by General E lectric  
C om pany: —

440 vo lt., 3-phase, 25 cycle alternating current.
3 x 112 h .p . motors for m oving the 3 x 2-span bridges.
1 x 112 h .p . motors for m oving the single span w ith large  

screening plant.
1 x 50 h.p . motors for m oving the other single span.
1 x 225 h.p. motors in each of the trolleys for hoisting.
2 x 112 h.p. motors in  each trolley for trolley travel.
1 x 5 h .p . motor turntable to rotable grab 90°.
1 x 2  h .p . clutch motor in each trolley.
1 x 15 h.p. continuous running motor for elevator and 

conveyer w ith lesser screening plant.
Bridge travel motor operated by General E lectric drum 

type controller.
H oist motor operated by master operated m agnetic con­

troller.
T rolley travel motors on each trolley operated by master 

type controller.
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D uluth plant test discharges: —
Steamer, J. S. A s h le y ; tonnage, 8,983 tons; lum p coal, 

unloaded in 10 hrs. 15 mins.
Steamer, J . E . Upson;  8,747 tons; lum p coal; 1 0 hrs. 

55 m ins.
The grabs averaged s is  tons per cycle when working in free 

coal.
Astoria L igh t,  H ea t and Power Co., near N ew York C i t y .—  

This bridge, bu ilt by the Brownhoist Company for the Astoria  
Power Co., near New York City, U .S .A ., has a span of 250 ft. 
between supports, then in addition at both ends there is a 
cantilever extension each of 171 ft. I t  is fitted w ith a grab 
suspended from a trolley which travels at a 1,000 feet per 
m inute, grab fu ll laden can be elevated at 225 ft. per m inute, 
and the whole bridge is capable of traversing along the yard 
at 75 feet per m inute. This bridge is for the purpose of storing 
and reclaim ing coal from the storage h ea p ; where it  is piled to a 
height of 40 ft. if  necessary, but in general practice 30 ft. is the 
storing height. This view  gives one a good idea of the large size 
units employed at m any of the American yards. I t  clearly  
demonstrates the efficient penetration of the grab so that a 
fu ll grab of m aterial is  obtained, th is is the first and most 
necessary qualification for a grab, as thereby speed of tonnage 
per hour is kept up. This grab when open has a spread of 
1 3 ft . 9 ins., w ith a width of 9 ft ., and a height of 1 3 ft. 9 in s ., 
and no doubt m ay set m any of our B ritish  designers thinking  
when we mention that it  grabs nine tons of coal per cycle of 
operation. (American ton = 2 ,0 0 0  lbs.).

View of a Coal Storage for the N ational Tube Co., Loraine, 
Ohio, U .S .A .— This plant is also equipped w ith a nine-ton grab, 
which handles the coal rapidly to and from stock pile. Here 
the height of coal heap is rather prom inently seen, although it 
is difficult to compare with other th ings on the view  as all their 
units are on a large scale. This plant was built by the Brown­
hoist Co.

Brownhoist P aten t G rab .— The Brownhoist grab is bu ilt on 
scientific lines, and is one of the best American grabs for coal 
working. I t  consists of two spades, spade arms, shell, cross­
head inside the shell, and the bucket head. The shape of the 
spades is such that when placed on the coal the entire w eight 
of the grab rests on the d igg in g  edges of the spades.
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180.—Astoria Light, Heat and Power Co., 9-ton grab.
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They believe on a wide spread of d igg in g  area w ith th is type 
of grab, thus again  ensuring a fu ll load every tim e. L ike most 
makes of grabs, these are designed for either the double rope 
system  or the single rope method of operation. This of course 
depends on the kind of crane that the grab it attached to, but 
the author’s experience of both kinds covering m any years of 
high  capacity work teaches him  that for a ll round efficiency and 
freedom of accidents, providing the grab is operated by 
thoroughly good flattened strand non-spin wire ropes such as 
those we have proved in actual practice, there is nothing to 
approach the two-wire system of grab operation.

BACK

180a .—Brow nhoist p a ten t grab.

Grabs are not used to the extent they ought to be in th is  
country, not only for coal but for alm ost any bulk m aterial. 
B ut one must not run away w ith the idea that a particular 
design of grab is  suitable for all purposes. M any th ings  
effect the efficiency, but broadly speaking no two bulk m aterials 
are alike, therefore each instance should be designed for the 
work it  has to perform. Such things as w eight of grab, shape, 
lengths of levers, m ultip ly ing  powers, all have their peculiar 
effects on the grabbing operation, so that as I said before the 
design should be made by experienced people to suit the class 
of work to be done.
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The Dodge System , one element  100,000 tons A nthracite  Coal 
Storage.— This system  of storage is a standard American  
method of storing and handling anthracite coal. The usual 
arrangement for storage in the open consists of two trim m ing  
machines, w ith a re-loading m achine between them , th is form­
ing  an elem ent for the storage of 100,000 tons. A storage 
plant m ay consist of a number of these elem ents, which, as 
you may see from the plan before us, lends itself to easy ex ­
tension by the addition of one or more elements.

ON E  E L E M E N T - - - I O O  OO O  - T O N S - - -  T H E  . DO DC. E S Y S T E M

188.—The Dodge system of coal storage.

The coal is dumped from self-discharging wagons, into a 
pit, between the two dum ping tracks, from here it  is taken by 
conveyer to heap. On re-loading the m aterial, th is is done by  
the re-loading m achine, which sw ings round on a pivot, scrap­
ing the coal throughout the area of the heap and at the bottom  
of same. This m achine delivers the coal to a re-loading'tower, 
which m ay also be constructed w ith screening arrangements, 
delivering the various screened sizes to different wagons on 
the sidings.

General View of 480,000 ton Transfer Anthracite  Coal, 
P hiladelphia  and R eading Coal and Iron Co., at Abrams, P .A .  
One m ay here see the huge and system atic methods of storage 
as practiced generally  in America. This is bu ilt at Abrams, 
P .A ., for the P hiladelphia and R eading Coal and Iron Co.
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This large tonnage of coal is divided into eigh t piles— four 
on each side of a central railw ay— each pile having a capacity  
of 60,000 tons, stored and reclaim ed by the “ Dodge S ystem .”

180.—Genera] view ot 480,000-ton coal storage ami transfer.

The plant is capable of handling 1,800 tons per incline con­
veyer per day of 10 hours, thus they can store 14,400 tons per 
day of 10 hours. On re-loading, each re-loader can handle 2,500  
tons, thus 10,000 tons m ay be handled from store to wagons per 
day of 10 hours. The d ischarging or dump pits are clearly seen, 
between the m etals at the first m achine before us.

Locomotive Coaling P la n t  at Creive for the L . and N . W .  
R a ilw a y .— I t  is  astonishing the number of depots in  th is 
country that stick to the old fashioned idea of coaling loco­
motives by means of baskets filled by hand and afterwards 
elevated by an extraordinary m uscular effort of the men to get 
these on to the loco, tender. In  Am erica, practically  all this 
work is done by m achinery, such as a grab crane loading to the 
tender, or to a storage compartment where the coal gravitates 
down a spout to the locom otive.
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189a.—Locomotive coaling plant at Crewe for the L. and N.W. Railway.
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Many of the collieries alongside the railw ays make a speci­
a lity  of dealing with this class of trade, and in most cases the 
coal is delivered from the screens to a hopper, whereby the 
coal can be extracted by the sim ple process of opening a slid ing  
door; several of these plants are equipped with w eighing ap­
paratus that record the w eight of m aterial put on to the loco­
m otive. In  th is country probably the London and North  
W estern R ailw ay has led the way to a more scientific method 
than our older plan of basket work, and in the view  shown we 
w ill see their coaling plant at Crewe.

Here the wagon is seen on a revolving frame which has 
practically capsized the coal out into the hopper underneath. 
From this hopper the coal is fed to a tipp ing  tray conveyer, 
which elevates the material and distributes it  to a series of 
hoppers, each having their spout which can be led to the loco­
motive tender. The locom otives m ay coal at either side of 
the bunker, and one can easily  grasp the rapidity of th is system  
compared w ith the older way. This plant was built by Messrs. 
Babcock and W ilcox.

Locomotive Coaling Station, South A fr ic a .— This diagram  
ilhistrates one of several plants for the coaling of locom otives on 
South African R ailw ays. As shown it  can supply fuel to four 
locomotives sim ultaneously. A ll the coal is weighed, and each 
engine is debited with the quantity it takes away. The method  
of receiving the coal is by self-discharging hopper bottom  
trucks em ptied into an underground hopper, from which the  
coal is elevated by means of a bucket elevator to the storage

• m . . .bunkers on top of the erection. The w eighing is recorded on a 
six-ton hopper m achine fitted w ith a counter and ticket stam p­
ing apparatus. These tickets are in duplicate, one is given to 
those on the loco, w hile the other is retained at the storage 
place. This plant was built by Messrs. Fraser and Chalmers, 
of E rith, and is typical of m any others built by the same firm.

----------- o-----------
D IS C U S S IO N — P a r t  I.

Tuesday, February 25th, 1919.
C hairm an: M r . A . B o y l e  (V ice-President).

The C h a i r m a n  : I think we should accord a hearty vote of 
thanks to the lecturer for his most interesting address and the 
excellent pictures which have been placed on the screen to 
illustrate it, thus adding to its usefulness.

Mr. J . H . A n d e r s o n  : In  thanking you for the reception 
given to the lecture, m y difficulty has been that I have had so



TRANSPORT AND HANDLING OF COAL. •219

much to say and only a certain tim e to say it in. I  was asked 
to g ive a series of lectures on “ coal from mine to consum er,” 
but I find that there is such a vast area to cover that I have to 
cram as m uch into one lecture as possible and that accounts 
for the tim e occupied this evening.

The R ev. J . H . H aves : I  am not a coal merchant, but I  have 
been amazed and delighted at th is even ing’s lecture. The re­
marks on the leaving of columns of coal as a support to the 
roof were especially interesting as it  was as a result of this 
that we were able to burst the Chisleliurst bubble. The caves at 
Chislehurst were reputed to be of im m ense antiquity and tales 
were told of the old Druid ceremonies that used to be carried 
on there, and there was also a w ell that was supposed to be 
almost prehistoric. W ell, w ith other members of the Archaeo­
logical Society I visited these caves and there we found columns 
of chalk le ft to support the roof just as the lecturer has de­
scribed as found in the coal m ines, and after exam ination we 
came to the conclusion that the supposed caves were a chalk 
mine which had had the original entrance blocked up by a fa ll 
of earth, and these columns and other evidence a ll pointed to 
the m ine being of com paratively recent date. As to the ancient 
w ell, we actually  found the man who had dug it  (during 1860) 
on looking round the neighbourhood. Perhaps the lecturer 
w ill give us the reason w hy there is such a great difference in  
the price of coal at the pit-liead and the price when delivered  
to us. I  have been amazed at the processes w hich the coal 
goes through on its arrival at the top before it  is ready to be 
so ld ; the picking out of the clays, slate, and brasses, the wash­
ings and so on. But if  the last few loads that I have had de­
livered to me went through all these processes then a ll I  can 
say is that they ought to have been put through them a second 
tim e. I  think the coal must get very rough handling in  the 
transport. The lecturer mentioned one process w hich he 
showed us on the slides as being illeg a l in th is country, I  
should like to know why it  is illega l here. Also he mentioned  
a case of the Americans paying royalties to an E nglish  inventor. 
I should like to know what we have to pay as royalty and how  
long th is goes on. M ay I place the follow ing questions before 
the m eeting for the lecturer to consider and reply to : —

1. H ow m any men can be brought up in  a cage at one tim e 
from a shaft 1,000 yards deep?

2. How long does it  take to wind them up from base to 
surface ?
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3. In  the larger mines how long does it  take to reach the  
cutting face from the shaft bottom?

4. W hy is the use of the electric tractor engine illega l in  
England ?

5. After what tim e do the royalties to the American  
patentee expire? And after what period do the B ritish  royal­
ties expire? 15 years or 17?

6. I f  the coal is so carefully  sorted, sifted and washed by 
over 30 processes how do you account for the fact that the  
“ best ”  coal is  frequently delivered fractured into sm all pieces, 
dusty, and adulterated?

7. Can you give a clear idea of the number of tim es the coal 
is tumbled about, shoveled, weighed, carted, put in bags, etc., 
before it is placed in the cellar?

Mr. A n d e r s o n  : In  reply t.o the questions in their order : —
1. This depends on the size of the cage, and the number of 

platforms on the cage, some pits w ill only elevate about half 
a ton, whereas others m ay have cages w ith two or more stages, 
each probably holding a couple of hutches. Thus, the area for  
men standing on w ill be much greater, consequently a larger  
number m ay go down or up at each operation, the sm aller cage 
m ay just com fortably hold four men. Depth does not control 
the number of men.

2. I mentioned during the lecture and showed engines that 
were capable of w inding at the rate of 2,000 feet per m inute. 
On w inding men this speed is somewhat reduced, generally  to 
about half the working speed of the m ineral. I f  Mr. H ayes  
wants to know how long it  takes to get all the men to the bottom  
of the shaft, which I think is really  what he requires, this of 
course depends on the number of shafts at the colliery, in addi­
tion to the previous remarks.

3. This again is a very comprehensive question, and de­
pends a great deal on the distance to the working face. W here  
this is a long way from the shaft bottom the men take a ride on 
the bogies going to the fa c e ; however, m any mines have a 
lim ited  area to work on, and in th is country the shafts are close  
together so that there are not m any where there is a long w ay  
to walk underneath; th is of course does not refer to coal seam s 
wrought under the sea, which is the case at several places. I  
think the extrem e distance in  these instances is about three 
m iles, but in  tim e to come there is no doubt th is distance w ill be  
greater for these mines.
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4, 5 and 6. Answered in  the general sum m ing up w hicli 
follows.

I cannot answer for adulteration.

7. This depends on the locality  and method of receiving the 
coal from tlie coal fields, some instances it  m ay mean a dozen or 
more handlings, all of w hich have a tendency to break the fuel 
and lose a certain portion in  w eight.

Mr. A n d e k s o n  : The washing which the coal was g iven  was 
not a question o f  w ashing actually, really this is a misnomer but 
refers to extracting foreign m aterial from it by its difference of 
specific gravity  in agitated water so that even if  you get coal- 
dust it is s t ill pure coal. The question of transport is indeed 
very im portant. I  know a gas works, and the last speaker 
knows it  too, where they get their coal from steamers, load it 
into barges, em pty the barges into wagons, then em pty the 
wagons by hand into horse vehicles, cart the stuff to the gas­
works, all w ithin about a m ile. I f  you could convince this 
gasworks that gettin g  the delivery as direct as possible is a 
great factor in their business, then you would have done a 
great deal toward the solution of the problem of cheaper gas. 
The difference was enormous. You got coal badly damaged in  
transport, and these added handlings is the reason w hy it  costs 
you six  sh illin gs per thousand feet, but if  you get the coal in  
a more direct manner the price m ight be brought as low as 
three sh illin gs per thousand cubic feet. W ith  regard to the 
haulage method I stated was illega l in this coim try, the reason 
for th is, and a very good reason too in m y opinion, is that the 
Government w ill not allow bare wires in  the p it because the 
m ines are gassy, however, I see no reason why battery tractors 
should not be used. As I  have explained, in America most 
mines are very near the surface, and some are even above it, the 
coal being got out of the h ill-side. These are well ventilated  
and drained so that the atmosphere is quite good and there is 
practically no fear of explosions and indeed you seldom hear 
of m ine explosions over there. So electricity can be used with  
im punity, but here it  is different. I f  you break contact you 
form an arc and you get such a temperature that the gases in 
the m ine would ignite.

W ith  regard to royalties I w ill be very frank. I f  I  were the 
owner of the ground I  would not like to see royalties done away 
with, btit as a consumer I should like to see them abolished. 
The average royalty ran to about sixpence a ton.
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The R ev. Mr. H a y e s  ; I  m ay explain I  was not referring to 
ground royalties but to royalties paid on m achinery.

Mr. A n d e r s o n  : W ell, I  think the royalty system  is only fair. 
I f  I  invented a m achine or had put up the money for the inven­
tion I should not think it  right that another man should be 
allowed to make that m achine w ithout paying me som ething  
for it.

The Rev. Mr. H a y e s  : Yes, but do these royalties go on for 
ever or are they paid for a stipulated tim e only.

Mr. A n d e r s o n  : I  am not an authority on these questions, 
but I think that you may take it  that the period usually is 
fourteen years.

A M e m b e r  : I  should like to ask why it is that they use 
open lamps in some of the Scotch m ines, round M idlothian and 
Edinburgh, for exam ple?

Mr. A n d e r s o n  : They can use the open lamps in  these mines 
because there is 110 gas in  them. There are mines where they  
have huge furnaces which burn thousands and thousands of 
tons of coal sim ply for ventilation purposes. I t  depends 
largely on the kind of coal found in the mine and whether it  is 
likely to give off gases or a lot of coal dust. Where there is no 
danger of gas you can use as much naked lig h t as you like, pro­
viding' the coal is not friable, thus m a k i n g  dust.

O  7 o

Mr. B. P . F i e l d e n  : I  have been very interested indeed in 
the lecture, and am sorry that all our members could not be 
present, but they are spread all over the world, especially now, 
as a result of the war. I am sorry that the pictures cannot all be 
reproduced as well as the lecture so that our members could 
see them when they read the transactions. I t  seems to me that 
at a coal mine there is a lo t of m achinery on top and very 
little  below. Is it  not a fact that m any mines are electrically  
lighted ?

Mr. A n d e r s o n  : Certainly the mines are electrically  lighted  
and the appearance in many cases would astound you. The 
m ain road w alls are whitewashed, and though I w on’t say that 
they look like drawing rooms, still the appearance is very 
different to the dark gloom y caverns most people im agine them  
to be.

Mr. F i e j .d e n  : Cannot we get a better system of haulage than  
we have at present? They seem to use far more m achinery  
in America than we do here, and surely th is places us at a 
great disadvantage. Can you give us the cost of getting  the
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coal per ton there and here and also give us the am ount mined 
per man per hour there and here? I f  I  am not m istaken they  
can get the coal much cheaper there than we do. I say this 
because I know that bunker coal is cheaper out there even 
taking wages into consideration.

Mr. A n d e r s o n  : I t  is certainly a fact that m echanical means 
of m in ing are used far more in America than here and certainly  
this places us at a disadvantage. This is largely due to the 
miner h im self, for there is a prejudice against the m achines 
here very sim ilar to that which was once fe lt against the spin­
ning and w eaving m achines. This is a th ing which m ust be 
got over for the good of the country and the introduction of 
m echanical methods would of course improve the conditions of 
labour if  the men would but realise it. There is no necessity  
at a ll for some of our methods. I t  is quite right to say that 
the Am erican miner produces more than the B ritish miner. 1 
cannot vouch for the absolute accuracy of the figures, but I 
think I am right in saying that the B ritish  miners output 
averages a little  over one-third of the Am erican. The output 
per annum per man is 613 tons in America and 260 for the 
Britisher during 1911. I w ill endeavour to get later figures. 
Of course you m ust remember first of all that the American  
ton is 2,000 pounds and the B ritish  ton 2,240 lbs. Then as we 
have seen, the American has far more m achinery at his com­
mand and the seams are b ig and thus far more easily  worked. 
Also they have not to wind the coal as we have, for as I have 
said the m ines are for the most part very near the surface, 
and in some cases even above it. In  some m ines out there they  
have to have retarding means to prevent the coal from sim ply  
fa llin g  away on lowering it from the mine outlet to the screens. 
The most im portant reason is that of the difference of the th ick ­
ness in the seams which I have referred to. Over here we have 
worked at our big seams and let stuff lie about and generally  
mined as if  we thought that there was no possibility  of the coal 
g iv in g  out, and the result is that now we have to work very 
narrow seams indeed, excepting some of the newer fields. A 
friend of m ine told me that he was actually  working on a seam  
only 13^ inches thick. Taking into consideration the fact that 
we have so few m echanical appliances and that we are working 
against the force of gravity all the tim e, there is not much 
difficulty ill understanding why there is the difference between 
the production of the American and the B ritish  miner. A ll the 
same, when the B ritish  miner goes out to America he is always
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sure of a job, the m ines out there are only too anxious to get 
him , for it  m ust be remembered that n inety per cent, of the 
miners in America are not men who have been born to the job, 
so to speak, as here, but men from farms and so on who have 
just drifted down into the m ines from European countries.

Mr. F i e l d e n  : Then there is the difference in price between 
the pit head and the consumer, who gets all that money? Isn ’t 
somebody doing some pretty heavy profiteering there? 
Also 1 should like to know whether the amount paid in royalties 
is m uch more here than in America ?

Mr. A n d e r s o n : i  am indebted to Professor H . H . Stoek, of 
the U niversity  of Illin o is for the follow ing inform ation as re­
gards royalties in America. “ R oyalties vary from three cents 
to 25 cents for bitum inous coal, dependent upon conditions. 1 
presume as near an average as any would be from 10 to 15 cents, 
and w ithin the past few years a custom has prevailed of a s lid ­
ing  scale in regard to royalty, a certain price being paid based 
on a certain sale price, and as the sale price increases, the royalty  
increases correspondingly. The current royalties for anthracite 
are much higher, but for recent leases 50 cents per ton, and in 
a few instances even h igh er.”

W ith  regard to the first question I can hardly under­
take to answer that, but the next lecture w ill be on “ Trans­
port from the Mines to the Consumer,” and it is very possible 
that we shall find the answer to that question of who gets the 
profits on the difference in  cost at the p it head and actual cost 
of consumer. Certainly the profiteering was not taking place 
in the m ines. Y ou must bear in mind that the cost of working 
the coal is in advance of the pre-war figure, it  is more an averag­
ing  of costs than anything else. I  mean by that, that many 
m ines are working to-day that certainly would not pay to work 
in pre-war days. As a matter of fact they don’t pay to-day.

The added cost has more to do with the altered conditions 
of transport than anyth ing else, owing to such a huge tonnage 
being sent by rail, some of which in pre-war days would cost 
2 5 /-  per ton for rail rates alone, irrespective of w inning and 
handling costs at the delivery and the price of coal to-day is 
artificial, it  is quite a huge revenue gathering m achine, part of 
which is spent— in m y opinion— on unnecessary jurisdiction as 
regards its so-called control.
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D IS C U S S IO N —P a r t  II,
Tuesday, March 4th.

C hairm an : M r. B . P . F ie l d e * (Chairm an of Council).
The C h a i r m a n  : P ossib ly some members wish to ask questions 

on the previous lecture before we enter upon the discussion of 
what has been put before us this evening in so interesting a 
way by Mr. Anderson.

Mr. F a r r e r  : W e m ust thank Mr. Anderson for h is most in ­
teresting lectures, and not only is he doing this good work cf 
le tting  people here see the conditions under which coal is ob­
tained, he has also done th is at m any places elsewhere. He 
has explained the conditions under which it  is obtained, and 
its transport to the bunker. One fact he did not give us was 
the figure regarded as the reasonable output for a man hew ing  
at the face. How m any truck-loads does he turn out in  a day’s 
work. W ith  regard to seams, most of us were under the m is­
apprehension that seams only 16 inches in thickness were not 
profitable, and it  has been put forward as a point in  favour of 
Government working of the mines that these seams would be 
worked and not allowed to go to waste. I  understand that it 
really does not pay private owners to work such seams if  there 
are thicker seams available. W e don’t want to go into the 
thorny question of the price of labour, but I , and I am sure 
others here, would like to know the cost of hew ing and bringing  
the coal to the top.

The C h a i r m a n  : I put a sim ilar question at our last m eeting, 
since then literature has been handed to me and I  have been 
reading the subject up a bit. The result of such reading is to 
make one feel somewhat downhearted. There seems to be a 
general tendency to a policy of restriction of output. The pro­
duction per person employed in  the coal trade in the U nited  
Kingdom in 189G was 312 tons, in 1911, 211 tons; whereas the 
corresponding figures for the U nited  States were 400 and 61-3 
respectively. W h y  is coal cheaper in America than here? Is 
it that more is made out of it  after it  leaves the m ine? The 
only people who were right in this question of coal supply were 
the Marine Engineers, at least from their point of view . Owing 
to the representations of Marine Engineers the Government 
is inquiring into the question of the transport of coal, and we 
can look forward to som ething being done now that we have 
the Coal Commission sitting . The whole question hinged on 
the problem of m achinery. M achinery is more in  use in 
America and this may account for the difference in price. In  
our own line we know that the bunkers are put anyhow in a
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ship, and vessels are not built from a bunkering standpoint 
W e must have more and better m achinery for getting  the coal 
from the m ine to the bunkers.

Mr. A n d e r s o n  : The capacity of a miner depends entirely on 
the sort of seam he is working, how he is working it, and the 
position in which he is working. I  can give you an idea of 
what the Northumberland miner can do, but such figures would 
give you a false general impression. As regards th in  seams, 
it pays to work a seam of 1 6 | inches, and a machine specially  
constructed for working such seams has been introduced with  
great success. In  Nova Scotia they work seams of nine inches 
at a profit, so that it  is evident that we can work seams of 16£ 
inches. I f  you have realised that the great lack in  our E nglish  
m ining system is proper and adequate use of m achinery then 
you have got the whole g ist of m y lecture. I t  is quite impos­
sible to properly compare the output of the miners in this 
country and in  America as the conditions are so different. Our 
mines are deep and we have to have deep shafts which means 
terrific work getting  the coal to the surface w ith the attendant 
consequence that more hands are employed and consequently  
the output is divided by a greater number to get at the output 
per head. In  some cases in America the coal is above ground 
and had to be actually  brought down, and a ll over the working 
was easier, ca lling  for the em ploym ent of less labour. W here 
the Am ericans have the great advantage though is in  their use 
of m echanical aids; in addition to these h illside m ines, coal is 
obtained from open mines— practically quarries—by excavating  
the surface soil off by m achinery then using huge machines to 
lift the coal. As regards their pits very few indeed are more 
than 500 ft. deep.

The Rev. J . H . H ayes : The seriousness of our national posi­
tion w ith regard to coal is m anifest, and I would point out that 
even before the war we had begun to import coal from Germany 
and America. Gompers, the American labour leader pointed out 
that the very last th ing that labour should do was to m inim ise  
output. Does coal being transported from the pit-head tc 
New York undergo more or as m any changes as regards loading  
and unloading as in this country, and is more profit made out 
of it  on the way from pit-head to consumer in this country than  
in America Y

Mr. A n d e r s o n  : The American miner would probably have 
no larger output than the Britisher given the same conditions. 
There is an immense amount of capital sunk in  pum ping plant
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alone in this country. In Staffordshire the pum ping costs are 
a sh illin g  a ton, and the m ines nearly bankrupt as a result. 
You w ill see that American mines being much shallower will 
not take as much power to drain, and of course h illside m ines 
w ill naturally  drain them selves. Present day coal prices could 
no doubt be reduced by a better organisation of transport, by 
leaving th is trade to be carried out by those who have had a 
l ife ’s experience of this class of work, where the details of 
every operation is closely followed out, and when these improved 
details are found let the th ing be given a proper trial w ithout any 
prejudice from any side. The author has got into hot water on 
many an occasion during the past year or two as regards trying  
to lead some of our so-called controlled systems into some of the 
methods we did successfully for many years. My own candid 
opinion of the coal trade, during the war is that if  this had 
been le ft entirely to the trade to look after the quality of the 
fuel, its transport and distribution, we should never have had 
any difficulties that could not have been got over.

There have been too m any people pushed into this work who 
have had to drain the brains of experts. The consequence is 
that we are now getting  the interest diverted from a scientific 
point to a mere question of tonnage of m aterial moved in recep­
tacles that are uo use for the trade, totally  w ithout regard to 
special requirements of the user, as no doubt m any of you have 
found out by the increase in the size of your ash heap. This 
muck represents a huge amount of material transported m any 
tim es at a h igh cost, and when it  does arrive to the consumer a 
portion of the good coal is expended on getting  rid of the dirt, 
not m entioning the labour factor.

I could quote you many glaring instances of th is kind of 
th ing. W hen we are not allowed a voice in the matter but have 
to obey someone in connection with the authority of present day 
lack of system . My remedy is to take all your controls off; 
let us have a healthy com petitive trade that sells coal as coal, 
where farthings are split in the m aking of contracts, thus there 
is an incentive for everyone to watch every point as regards 
coal from the working face to the consumer; remove th is com­
petition and I dread the consequences for future supplies, so 
far as price per calorific quality is concerned.

A V i s it o r  : A s  on e in te r e s te d  in  th e  co a l trad e  I  m a y  p o in t  
out th a t  th e  g a s  c o m p a n ie s  h a v e  to p a y  250 p er c en t, m ore for  
coa l th a n  30 y e a r s  a g o , and  70 p er c e n t, m ore for la b o u r , jre t in
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some cases are selling gas at the same price as that at which  
they sold it  30 years ago. That has been made possible by im ­
proved methods of working. The rise in the price of gas is not 
to be laid to the gas com panies’ credit.

Mr. A n d e r so n  : In  reply, I suggest that there are too many 
scattered gas m aking plants, and centralisation would no doubt 
m aterially reduce gas prices. I  gave a g laring instance in the 
discussion to the last lecture. Of course, the price of gas has 
been assisted by the finance obtained from other m aterial from 
the coal. I  anticipate before m any years are over gas w ill be 
a by-product from selected coal, when we get a little  more ad­
vanced in the combination between science and practice. 

------------- o----------

A. W. ROBERTSON, J.P.

Tlie death of Mr. A. W . Robertson has removed an engineer 
who was well-known about the R oyal Albert Docks in the early 
years of its history He was the founder of the firm of A. W . 
Robertson and Co., and of the extension of the firm’s operations 
as shipbuilders on the bank of the Lea, where several of the  
ferry boats p ly in g  across the Thames at Tilbury were built.
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Mr. Robertson was born in the Carse o’ Gowrie, Scotland, in  
1844. H e served his apprenticeship w ith  Messrs. The L ilybank  
Foundry Co., Dundee. H e then went to sea and served in  
several steamers, obtaining his certificates and promotion to 
Chief Engineer. H is sea service was in W ilson liners, trading  
to the B altic , the M editerranean and to Calcutta, h is last} 
steamer being the Navarino,  subsequently sold to another w ell- 
known line. Taking advantage of an opportunity when the 
R oyal Albert Dock, London, was opened for traffic he started an 
engineering workshop and carried on the business of overhaul­
ing  and repairing ships and m achinery un til his retirem ent 
some years ago, when Messrs. R . and H . Green and S illev  W eir, 
L td ., took over the workshops, and more recently the yard 011 
the Lea was sold. Mr. Robertson took an active part in  the 
operations of the Institu te of M arine Engineers in the early  
years of its developm ent. H e served as a member of Council 
and Convener of Property Committee, when llie  premises at 58, 
Romford Road were extended in order to meet the grow ing re-o O
quirem ents. H e removed from Romford Road, Forest Gate 
tw enty years ago to Southend, where he lias devoted h im self to 
philanthropic work and m unicipal duties to an extent w hich  
has won h igh  appreciation from the residents and his m any  
friends. W e desire to express to his widow and fam ily  our 
sym pathy w ith  them in the loss they have sustained. Three of 
his sons have served in the Arm y during the war, one of whom  
M ajor A. W . Robertson, R .G .A ., was killed in France last 
year.

----------- o-----------

Elec t ion  of M e m b e r s .

Members elected at a m eeting of the Council held on Tuesday, 
3rd June, 1919: —

4 s  Members.

Leslie A llan , Mazagon Duck, Bombay.
W illiam  Barclay, Mazagon Dock, Bom bay.
Sam uel Border, B .I . E ngineers’ Club, Bom bay.
W illiam  Jam es Boyes (Ch. A .E ., R .I f .) , H .M .S . F u ry , c 'o  

G .P .O ., London.
Alexander Geo. Cum m ing, 12, Carlyon Street, Sunderland. 
W illiam  W hite E llis , B .I . E ngineers’ Club, Bom bay.
Joshua Graham, Board of Trade Surveyor’s Office, Dundee. 
Jonathan Edward Green, Beaconsfield Cottage, Low F e ll,  

G ateshead-on-Tyne.
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Archibald H all-B row n, Oriel House, Farringdon Street, E.C. 
Robert Henderson Hancock, 1, The Broadway, Frier Barnet 

Road, New  Southgate, N . l l .
Frank Edw in H utson, 72, Broadfield Road, H ither Green, S .E . 
Gilbert Jesse Isaac, 24, Dungoyne G ardens,. M aryhill Park, 

Glasgow.
Robert S. Jardine, Mazagon Dock, Bombay.
Alberto Keens, A nglo-Saxon Petroleum  Co., Singapore. 
W illiam  Edm und McConnell, 164, Belgrave Road, W anstead, 

E . l l .
Janies M cCollin, 21, Undercliff Boad, Lewisham , S .E .
Homer McCririck, 3, Dongola Road, Ayr.
John A llan  M clver, B .I . E ngineers’ Club, Bombay.
Alexander M cLachlan, “  Brook Side, M ill Road, D inns Powis, 

Glam.
John M acLeod, 17, G alloway Road, W aterloo, Lancs.
Donald M acnaughton, B .I . E ngineers’ Club, Bombay.
Jam es Mason, B.T. E ngineers’ Club, Bombay.
Robert Grieg Melrose, 631, Alexandra Parade, Glasgow  
Ignacia de M utiozabal, Compania M aritima del Nervion, Gran.

Y ia 1, Bilbao.
H enry Lloyd Snaith N ico l, 56, Dock Street, Dundee.
Herbert L eiph Quine. 132, Selborne Street, Liverpool.
Colin H am ilton Rowlands, 5, M orningside, Great Crosby, 

Liverpool.
Harold Rutherford, B .I . E ngineers’ Club, Bombay.
W illiam  E . Shannon (Engr. Sub.-L ieut. R .N .R .) , H okitika, 

W estland, N .Z.
Jam es Rowland Tait, 154, H i^h Road, Balham , S .W .12.
John A llibon Taylor, 38, K im berley D rive, Gr. Crosby, Lancs. 
W illiam  T insley, 47, Stanbury Road, Packliam , S .E .15.
Lee W ood, Pacific Steam N avigation Co., Goree W ater Street, 

Liverpool.
Associate.

Herbert Cyrus Bond, The Leaze, Chepstow, Mon‘.

Graduate.
D avid Thomas Challis, 28, Bridge Street, M ile End, E .l .

Transfer from Associate-Member to Member.
Gordon Morgan, 153, W aironi Road, Christchurch, N .Z .

Transfer from  Graduate to Associate Member.
George Ayre, 41, K nighton Road, Forest Gate, E .7 .


