
BOILER EXPLOSIONS ACTS, 1882 a n d  1890. 
R e p o r t  N o. 2384.

E x p l o s i o n  of a  D o n k e y  Boi ler .
T h e  explosion occurred on tlie 7th day of June, 1915, a t about 
2.30 p .m ., the vessel then being in  A lgiers and cargo being 
worked. Jam es Gordon, fireman, was badly in ju red  and he 
died about ten m inutes after the explosion, from the effects of 
his in juries. Robert Batem an, M atthew Taylor, Thomas 
Proctor and Peter E rskine, firemen, also W illiam  Dixon, 
donkeyman, were in jured  and received attention  in  hospital, b u t 
thejr were able to join the ship before leaving Algiers, and have 
now recovered from their in juries.

The boiler, which was made in 1899, is of the ordinary cy lin 
drical, m u ltitubular, m arine type, 8 feet 6 inches mean d ia
m eter and 8 feet 6 inches mean length, w ith two plain  furnaces 
30 inches external diam eter. The shell is made up of two 
belts of shell plating, original thickness ■£-§ inch, each belt 
being made up of two p lates; the circum ferential seams are 
single riveted lap joints, rivets inch diameter and 2J inches 
p itch ; the longitudinal seams are treble riveted lap jo in ts, 
there being five rivets, inch diameter, per pitch of 4,'L inches. 
A ll tbe custom ary m ountings are provided, including one single- 
spring-loaded safety valve 3 f inches diam eter, which had been 
adjusted  for a working pressure of 80 lb. per square inch, this 
being the working pressure the boiler had been constructed for. 
I n  1912 all p lain  tubes were cut out and removed, six screwed 
stays in combustion chamber were removed, and a new safety 
valve fitted, besides a general overhaul, g rind ing  in, and re
packing of the m ountings. The after belt of the shell p la ting  
im m ediately above the starboard longitudinal seam fractured 
in  a longitudinal direction for about 3 feet 6 inches and then 
in  a circum ferential direction from both ends of the fracture for 
a little  over half the circumference. The re-action of the ex
plosion caused the two boiler stools to buckle and pierce the shell 
of the boiler on the bottom port side, also bulging  inwards and 
frac tu rin g  the ]>ort furnace. Two wing combustion chamber 
riveted stays were drawn through  the shell on the port side and 
several other stays started. The shell had a small hole im-
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m ediately below the starboard longitud inal seam, and also a 
fracture in the middle of tbe top of tlie after belt of shell p la t
ing, caused by strik ing  a beam above the donkey boiler recess. 
The auxiliary  stop valve, donkey stop valve, safety valve chest, 
water gauge cocks and pressure gauge were broken off the b o ile r; 
and the donkey boiler was forced from the stools over against 
the port side of the donkey boiler recess. Considerable damage 
was done in the stokehold to pipe connections, m ain  boiler 
smoke boxes, ventilators, etc. The cause of the explosion was 
a weak plate, so corroded as to have been unable to w ithstand 
the pressure of steam to which it was subjected.

This is a form al investigation into the causes and circum 
stances attend ing  the explosion of a boiler which occurred a t 
A lgiers las t June. The boiler which exploded was a donkey 
boiler, used for supplying steam to auxiliary  m achinery in  th is 
ship, and was placed in a recess in the forward p a rt of the stoke
hold. The facts are simple, and not really  in  dispute. The 
vessel and m achinery were classed a t Lloyds 100 A .I. This 
classification depends upon periodical surveys by tlie surveyors 
to L loyds’ R egister of Shipping. The survey of the boiler in 
question was made 011 the 8th A pril, 1915, by an E ngineer Sur
veyor to Lloyds. Previous annual surveys had been made, b u t 
nothing arises out of them . A survey was also made on the 8th 
A pril by the engineer assistant to the consulting engineer to 
the owners, and had charge on th e ir behalf of all engineering 
m atters, including the inspection of the boilers and th e ir repair. 
The survey having been made, and the boiler passed as safe, the 
vessel started on a voyage to Genoa on the 5th May. The chief 
engineer of the ship held an ex tra first-class certificate. On the 
voyage, the heating  surfaces of the boiler were scaled, and he 
exam ined the boiler generally. On arriv ing  a t Genoa the 
winches were used for the working of the cargo, and during  
th is work a small crack was discovered in the shell p late of the 
boiler, on the starboard side. The lagging  was partly  removed, 
the boiler emptied, and both the exterior and the in terio r of the 
shell in th a t p a rt were exam ined by the chief engineer, who then 
discovered corrosion round about the crack over an area of 
about 4 inches by l j  inches on the inside. The crack ran  longi
tud inally  in the direction of the seam. The exact position of 
th is crack was im m ediately under a patch. The chief engineer 
had a hole bored at each end of the crack to prevent its extension, 
and a plate put over the outside, and th is plate was jointed and 
bolted to the shell. The inside over the area of corrosion was
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covered w ith Portland  cement. The chief engineer having- 
satisfied him self th a t the boiler was safe for a pressure of 80 ib. 
per square inch (the pressure at which the safety valve was set 
to blow off), steam was got up, and the boiler again used. On 
the 1st Ju n e  the vessel left Genoa for Algiers, and during  this- 
voyage the boiler was washed out and the loose scale removed, 
The chief engineer affain examined the boiler, and the cem ento o 'on the inside was taken off for th a t purpose and the place from  
which the cement had been removed was re-cemented. On a r
riva l at A lgiers on the 4th of June the boiler was again  used to 
supply steam for the purpose of working of the cargo, and i t  
continued to be so used until it exploded on the 7th June, a t 
about 2.30 p.m . The explosion rup tured  the outer shell longi- 
tud inally  on the line of the crack.

A fter the explosion it appeared, from an exam ination of the  
boiler, th a t the outer shell had been corroded over a m uch 
larger area than  the p art covered by the patch, th is corrosion 
being about 1 foot wide, tapering  towards the seam where the  
crack had been found, and extending for some distance 
nearly  parallel therew ith. There was also corrosion on 
the inside of the outer shell over the stools supporting the 
boiler. The smallest thickness to the metal was found to be 
inch in  places a t the edge of the rup tu re  bu t th is m ay have been 
due, to some extent, to the tearing  of the m etal by the explosion. 
I t  is quite clear th a t if the th in  p art of the plate (caused by 
corrosion) found after the explosion, had been discovered at the 
survey in  A pril, the boiler would never have been jjassed for 
any useful pressure of steam. The engineer surveyor to the  
Board of Trade stated th a t “ there m ust have been sufficient 
corrosion to render the boiler unsafe for any reasonable working 
pressure.”  The question arises how th is deterioration of the 
plate, caused by corrosion, escaped observation. The deteriora
tion of the plate appears to have been of long standing, the cor
rosion having been arrested by the scale, which formed a n a tu ra l 
preservation to the m etal. W e were told th a t the scale on the 
inside of the outer shell was not discoloured, and th a t there 
were no indications of corrosion at the tim e of the exam ination 
in A pril, either to the eye or as revealed by the ham m er test. 
The E ngineer Surveyor to the Board of Trade stated th a t he 
could not say th a t “ if  competent surveyors inspected the boiler 
in A pril previous to the explosion the corrosion (viz., the corro
sion which was found to exist after the explosion) could have 
been detected.”
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The state of m ind of an exam iner of a boiler should be one of 

suspicion of every p a rt of the boiler, a defect in  which m ight 
affect its safe working, and he should not be satisfied u n til 
he lias ascertained, b}r one method or another, th a t his 
suspicions are unfounded. W ith  regard  to the chief engineer 
of the ship, he relied, no doubt, to some extent, upon the fact, 
th a t the boiler had been recently inspected and passed by  
the Surveyor to Lloyds’ R egister. He tells us th a t the corrosion 
he discovered was confined to a space of 4 inches by 1^ inches. 
There was no evidence before us to show th a t th is corrosion 
should have pu t him  on inquiry  as to the other parts of th e  
boiler, and the E ngineer Surveyor to the Board of Trade said 
th a t he could not say from his exam ination of the boiler a fte r 
the explosion th a t the engineer was wrong in th e  evidence which 
he gave as to the thickness of the p late round about th is corro
sion where the patch was pu t on.
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The A ugust Transactions contains the paper read by Mr. 
•T. Veitcli W ilson on “ Comparative Efficiency of L ubrican ts ,” 
and in  the discussion which followed the question of lubricating' 
ball-bearings was raised. W ritin g  as a G raduate to Graduates, 
i t  m ay be in teresting  to note th a t in theory, ball-bearings should 
not require much lubricant, i f  any.

o

S e c t io n
Ball-bearing re M r. V eitch  W ilson’s P aper on L ubrication .

In  sketch, let A.A. be two plates slightly  grooved as shown to 
accommodate race of balls B, which whole rotate about axis C.C. 
(in plane of paper). .Now, in  ro tating , the periphery of ball 
touching Dj will not traverse so far as th a t touching diam eter 
I)2 ; from these conditions the ball m ust perform  a cyclical ro ta
tion  w ith an axis parallel to C.C., i.e ., th rough the plane of 
paper. The result of th is secondary motion is a “  scouring ”  of 
the  ball surfaces in contact w ith A .A ., th is causing the usual 
“ scaling ”  of balls’ outer skins. Should th is scouring take place 
more on one ball than  the rest, its diam eter will be effectively 
reduced, thus causing a greater in tensity  of stress on the other 
balls. The am ount of the increasing in tensity  of stress will 
cause rup tu re  to the bearing as a whole, if not checked in  tim e. 
In  order to reduce th is inevitable “ scou ring” we use a lu b ri
can t to minimise the whole trouble. B ut, should we use flat 
races (A.A.) ungroved, the ball evidently has one pure revol
v ing  motion unattended by this above-mentioned “ sco u r”  or 
scaling of the balls. Further, as tlie friction between our flat 
surfaces and balls is now one of rest and not motion, as the ball 
surface and flat plates or races A.A. are m om entarily a t rest 
touching  at one point only E .E ., the use of a lubrican t is unnec-

314



CO RRESPO N D EN CE. 315
•cessary for good runn ing . A disadvantage for flat ball races 
would be the consequent lowering of tlie safe load, compared 
w ith  the grooved race. I t  is for engineers to determ ine as to 
how far we shall form a compromise of these two types of ball- 
race.

My only excuse in troubling  you w ith a note so much “ out-of- 
date ” is th a t my tim e of late has been occupied to the full.

D . L a u g h a r n e -T h o b jst o n ,
G raduate.
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