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public bodies, and tlie cases in which no inspection had been 
made by any competent person for several years before the- 
explosion.

A report by the B oard’s Solicitor on the form al investiga
tions is given in Appendix C. In  three out of the four cases 
in which these investigations were held, the Courts found th a t 
persons who had been connected with the boilers were to blame 
for the explosions, and they made orders for the paym ent of 
costs in all of these cases, the total sum ordered to be paid 
am ounting.to  £780.

Statistics of the explosions which have occurred ' each y ea r 
since 1882 are shown in Appendix D.

E R N E ST  G. M OG GRIDG E,
Assistant Secretary.

B o a r d  o f  T r a d e ,
M a r in e  D e p a r t m e n t .



No. of Report.
General description and age of boiler or vessel which exploded.

P art of the boiler which gave way. Purpose for which boiler was used.

2 2 5 9 S i n g l e - e n d e d  m arin e  type.
16 years.

The jo in t of a m anhole  door was blown out.

I
Propelling  t h e  vessel.

2 2 6 0 Locom otive type.
Age of boiler 27 years.
Age of tu b e  5 years.

One of th e  tubes. S h u n tin g  p u rposes.

2 2 6 1 C ast-iron  b 'l o w- down pipe.
i  years.

P ipe frac tu red . Blowing down tlie boilers.

2 2 6 2 C ast-iron  oil p u r ifier.
1 m onth.

W hole ap p a ra tu s  wrecked.
V aporising  benzene from  a 

m ix tu re  of oil and  benzene.
2 2 6 3 V ertical type. 

8 years.
Bottom  of cross tu b e  frac tu red . Supply ing  steam  to cap stan  used fo r h au lin g  in th e  fish ing nets.

2 2 6 4 C ast-iron  steam - heated  hose press
6 years.

B oth  th e  hollow 
s team  heated  blocks fo rm ing  th e  press were 
sh a tte red .

F in ish ing  hosiery goods.



W h e t h e r  inspected or insured b y  a n y
C o m p a n y  or Association, &c.

Cause of Explosion.

Inspected by S urveyors to L loyd 's R eg is te r an d  in su red  by variou s C om panies.
Ocean A cciden t an d  G uaran tee  

C orpora tion , L im ited .

Not inspected  or in su red  by any  C om pany o r A ssociation.

N ot inspected  o r in su red  by any  C om pany or A ssociation.

N ot in sp e c te d ; in su re d  by T he N o rth  B ri tis h  F ish in g  B oat In su ra n c e  C om pany, L td .

N ot inspected  by an y  Company  o r A ssociation.

T he u p r ig h t of th e  m anhole  door was a  bad  fit ill th e  hole.
W asting  of th e  tu b e  in te rn 

a lly  by corrosion and  erosion.

T he p ipe w as so reduced  in  th ick n ess  by in te rn a l an d  s lig h t ex te rn a l corrosion  th a t  
i t  fa iled  to  w ith s ta n d  th e  p ressu re  gen era ted .

O verp ressure, due to  th e  safe ty  valve being  set fa s t 
on its  seat.

Corrosion on th e  w a te r  side.

T he b lock w hich  b u r s t  w as u n ab le  to  w ith s ta n d  th e  o rd in a ry  w ork ing  p ressu re  owing to  th e  developm ent of 
flaws in  th e  m a te r ia l .
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No. of Report.
General description and aj?e of boiler or vessel which exploded.

Part of the boiler which gave way. Purpose for which boiier was used.

2 2 6 5 S i n g l e - e n d e d  
m arin e  type.

A bout 8 i years.

A fra c tu re  developed in  th e  f ro n t end  p la te  i m  m  e d i a te  ly above th e  p o rt fu rnace.

P ro p e llin g  th e  
vessel.

2 2 6 6 C ast - iron  steam  trap .
8 years.

T ra p  com pletely b roken up. In  conn e c t  i o n  w ith  an  iron- 
m achine .

2 2 6 7 S i n g l e - e n d e d  
m arin e  type.

6 years.

T he crow n of th e  p o rt com bustion  
ch am ber collapsed.

P ro p e llin g  th e  vessel.

2 2 6 8 Two tubes in  a b ak er’s oven.
3 years.

Tubes b u rst. K ea tin g  th e  oven.

2 2 6 9 P o r t a b l e  loco
m otive type.

37 years.
One of th e  smoke 

tubes.
D riv in g  a m o rta r  m ill.

2 2 7 0 C ast-iron  steam - jacketed  pan. 
Age n o t ascert a i n e d ,  b u t  
p robably  o v e r  20 years.

O uter pan  fra c 
tu red .

M elting  p itch .



W h e t h e r  inspected or insured b y  a n y
C o m p a n y  or Association, &c.

In sp ected  by  S urveyors to L loyd 's  R eg ister, an d  in sured  w ith  L loyd 's  U n d e rw rite rs.

N o t inspected  o r in su red  by an y  C om pany o r A ssociation.

In sp ected  by  S urveyors to  L loyd 's  R eg is te r an d  in 
sured  by L loyd’s U n d e rw rite rs.

N ot inspected  or in su red  by an y  C om pany or A ssociation.

V u lcan  R oiler an d  G eneral In su ra n c e  C om pany, L td .

N o t inspected  o r in su red  by an y  C om pany o r A ssociation.

be
c a u s e  of E xplosion .

F a tig u e  of th e  m e ta l ow ing to  ex pansion  an d  c o n tra c tio n  
stresses.

O verp ressure.

O verh ea tin g  of th e  p la te  th ro u g h  sh o rtn ess  of w a te r  owing to  neg lec t of a t te n 
d a n t  to  te s t  th e  w a te r  gauge p roperly .

T he tu b es fa iled  u n d e r  severe w ork ing  con ditio n s caused  by a  g re a te r  le n g th  of th e  tu b es  b eing  exposed to  th e  fire th a n  w as o rig in a lly  in 
tended .

W asting  of th e  tu b e  by co rro sion an d  erosion.

T he redu cing  valve w as in opera tiv e , so th e  p an  w as sub jected  to  a  p ressu re  g re a te r  th a n  i t  w as ab le  to  w ith s tan d .
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2 2 7 1 H ot-closet, w ith  steam  cham bers a t  th e  top  and  bottom .
3 | years.

T he u pp er steam  cham b er exploded.
K eeping food hot.

2 2 7 2 S t  e a  m -jacketed  pan.
Age n o t ascerta in ed , b u t over 10 years.

T he brazed  seam  securing  th e  
flanges of th e  in n e r  and  o u ter p ans gave way fo r a  d istan ce  of 
3 ft. ro u nd  th e  circum ference.

B oiling  m ea t and  rend erin g  la rd .

2 2 7 3 Blow-off valve. 
2 years.

T he blow-off pipe fra c tu re d  a t  th e  neck of th e  flange.

B low ing down th e  
boiler.

2 2 7 4 S i n g l e - e n d e d  m arin e  type.
5 years.

A sa lt  ch am b er in  th e  s ta rb o ard  c o m b u s t i o n  
ch am b er ex
ploded.

P ro pe lling  t h e  vessel.

2 2 7 5 C ast-iron  s t o  p- 
valve chest.
Age n o t ascerta in ed , b u t over 19 years.

C hest frac tu red . C ontrolling  sup
ply of steam  to h au lage engine.

2 2 7 6 H eatin g  ap p a ra tu s
Age n o t ascerta in ed .

T he o u tle t c ircu la tin g  pipe was forced from  
its  socket.

H e a t i n g  t h e  
build ing .



Do

Do.

Tho V ulcan  B oiler and  G eneral In su ra n c e  Company, L im ited .

Inspected  by S urveyors to L loyd’s R eg ister. In su red  by Tlie W est of E ng land  S team sh ip  O w ners’ P ro tec tion  an d  In d em n ity  Association  an d  variou s M arine I n surance Com panies.
N ot inspected  or in su red  by any  C om pany or A ssociation.

Do.

O verp ressure, due to  th e  reducing  valves being  in o p e rative and  th e  o u tle t pipe being blocked.

O verp ressure, d ue to  reducing  valve being in o pera tiv e .

E xcessive stresses owing to th e  blow-off p ipe being in ad eq u a te ly  supported .

T he sa lt  ch am b er w as form ed th ro u g h  leakage ro u nd  s tays 
in  th e  back  p la te  of th e  com bustion  ch am ber.

W ater-h am m er ac tion .

Ineffectual m ethod  of a t ta c h ing  th e  o u tle t p ipe to  th e  boiler.
01
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2 2 8 2 H ea tin g  boiler. 
4 years.

B oiler com pletely  ru p tu re d . S upply ing  ho t w a te r fo r v a r ious purposes in  th e  hotel.

2 2 8 3 C ast-iron  s t o p -  valve cliest.
12J years.

C hest fac tu red  c i r  c u m fe ren ti- a lly  ju s t  below th e  top  flange an d  a t  th e  bottom  of th e  body.

C ontrolling  sup
ply of steam  to engines.

2 2 8 4 D rying  cy linder. 
18 years.

C ylinder r  u  p- 
tu re d  th ro u gh  th e  lo n g itu d in a l seam  an d  cir- c u m  fe re n tia lly  a t  each end.

D ry ing  clo th  in  p r o c e s s  o f  m an u fac tu re .

2 2 8 5 C ast-iron  steam  pipe.
28 years.

P i p e  frac tu red  c l o s e  t o  a  flan g e ; th e  en 
g ine stop-valve ch est also f ra c tu red .

C onducting  steam  to engine.

2 2 8 6 S ta rb o a rd  m ain  steam  pipe
Age o f  p a r t  w h i c h  fa iled , 
a b o u t 2 m onths.

T he pipe fra c tu re d  circum fer- en tia lly  close to th e  flange bolted  to  th e  boiler stop-valve.

C onducting  steam  
to engine.

2 2 8 7 C o p p e r  m a i n  s team  pipe.
16 m onths.

P i p e  frac tu red  c i r  cum feren ti- 
a lly  close to  a flange.

C onducting  steam  to engiiie.



Do.

Do.

O verp ressure, clue to  th e  in le t p ipe being blocked by scale, an il a  ta p  on th e  o u tle t  p ipe being  of insu ffic ien t a re a  to  allow  th e  steam  g en era ted  to escape free ly .
D ete rio ra tio n  of th e  m a te r ia l due to  su p erh ea ted  steam .

N ot in spected  o r in su red  by any Com pany o r A ssociation. O verpressure, th e  o u tle t being  blocked by ice.

Do.

Insp ected  by S urveyors to  L loyd 's R eg is te r and  in 
sured  by L loyd’s U n d e rw rite rs  and  o th e r in su ran ce  
com panies.

Insp ected  b j' S urveyors to  T he B ritish  C o rpo ra tio n  fo r S u rvey an d  R eg is try  of S h ip ping. and  in su red  w ith  
L loyd’s U n d e rw rite rs  and o th er in su ra n c e  com panies.

T ho  pipo fa iled  u n d e r o rd in a ry  w ork ing  co nditions owing to  fa tig u e  of th e  m eta l due  to  expansion stresses se t u p  in  th e  pipe range.
F a ilu re  of th e  pipe to  w ith s ta n d  s tresses caused  by v ib ra tio n  of th e  engines and  expansion  due to  hea t.

V ib ra to ry  stresses ac tin g  on m a te r ia l ren d ered  b r i t t le  by 
o v e rh ea tin g  in  th e  course of b i'azing  on th e  flange.
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No. of Report.
General description and age of boiler or vessel which exploded.

Part of t ie  boiler which gave way. Purpose for which boiler was used.

2 3 0 1 T ube in  b ak er’s oven.
3 years.

T ube fa iled  fo r over h a lf  its  leng th  th ro u g h  th e  weld and  th e  solid m etal opposite.

H ea tin g  th e  oven.

2 3 0 2 Two tubes in  a 
b ak er's  oven. 
Age of tubes, not ascertained .

Tubes b u rs t H ea tin g  th e  oven.

2 3 0 3 C ylindrica l r e tu rn  tube type.
14 years.

Two sm all holes developed in one of th e  p la in  tubes close to  th e  back tu b e  p late.

P ro pe lling  t h e  vessel.

2 3 0 4 S i n g l e - e n d e d  m arin e  type.
16 years.

F ro n t end p lates 
of th e  boilers frac tu red  cir- c u m fe ren tia lly  w here flanged to  take th e  
wing fu rnaces.

P ro p e llin g  t h e  vessel.

2 3 0 5 C a  s t-i r  o n h o tp late.
Age no t ascerta ined .

T he vertica l sides o f  t h e  h o  t- p la te  frac tu red  
c i r  cum feren ti- 
ally.

H ea tin g  and  d ry 
ing  saw dust.



W hether inspected  or in su red  by  any Com pany or A ssociation, &c. Cause of Explosion.

N ot inspected  o r in su red  by an}7 C om pany 01* A ssociation. D efective weld.

Do. O verp ressure, caused  by overhea tin g .

T he U n ited  K ingdom  S team  T ug  and  T raw le r In su ra n c e  and  In d em n ity  A ssociation.
T lie tu b e  w as so reduced in th ick n ess  by p itt in g  th a t  it was u n ab le  to  w ith s tan d  th e  w orking  p ressu re  of th e  boiler.

In sp ec ted  by S urveyors to  L loyd 's  R eg is te r an d  in su red  by  L loyd 's  U n d e rw rite rs

IMates w ere w eakened by exp ansion  an d  co n trac tio n  stresses, and  fa iled  u nder o rd in a ry  w ork ing  conditions.

N o t inspected  o r in su red  by an y  C om pany o r A ssociation. U nd u e w ork ing  pressure*
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No. of Report-
General description and  age of boiler or vessel which exploded.

P a rt of th e  boiler which gave way. Purpose for which boiler was used.

2 3 1 3 Revolving r a g  boiler.
Age no t ascer
ta in ed , b u t over 25 years.

The m iddle s trak e  of p la te  in  th e  cy lind rica l shell fra c tu re d  cir- cu m  fe re n tia lly  
t h r o u g h  th e  seams a t  th e  riv e t holes.

B oiling  rags and paper.

2 C 1 4 C ast-iron  b l o w 
d o w n  v a l v e  chest.

1 year.

C hest fra c tu re d  close to  one flange.
B low ing dow n th e  boiler.

2 3 1 5 D rying  cylinder. 
1 m onth.

One of th e  longitu d in a l seam s ripped  open th e  fu ll leng th  of cy linder.

D ry ing  ru b b e rized c lo th .

2 3 1 6 D rying  cy linder. 
14 years.

T he in le t end  of th e  cy lind er was p a rtia lly  forced out.

D ry ing  c o t t o n  y a rn .

2 3 1 7 L .P . receiver of a 
Corliss engine.

18 years.

T he top  fla t wall of th e  receiver was blown ou t an d  broke in 
pieces.

D r i v i n g  m a- 
ch in ery  in  m ill.



Whether inspected or insured by any Company or Association, Ac. Cause of Explosion.

N o t inspected  o r in su red  by an y  C om pany o r A ssociation. O verp ressure, due to  th e  safe ty  v alve being  blocked by rags.

V alve cliest e x te rn a lly  exam ined  by an  In sp e c to r to  th e  O cean A cciden t and G u a  r  a n  tee C orpora tion , L im ited , who in su red  th e  b o ile r b u t  n o t th e  valve chest.

E xp an sion  stresses caused  a flaw to  develop u n t i l  th e  ch est fa iled  as s ta ted .

N o t inspected  or in su red  by any  C om pany or A ssociation. O verp ressure, d ue to  th e  obs tru c tio n  of th e  o u tle t from  th e  cy lin d er an d  to  a  leaky redu cing  valve.

Do. T he c irc u m fe re n tia l seam  a t  th e  in le t  end of th e  cy lin d er was defective.

B ritish  E ng ine, B oiler and  E lec tr ica l In su ra n c e  Comp any, L im ited .
O verp ressure, d ue to  th e  h igh- p ressu re  p iston  leak in g  an d  th e  re lie f valve being o v e rloaded.

EEPOET 
TO 

BOAED 
OF 

TEADE.
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d

.3 d-

^̂ 3
_ r  d

;<d be?-,d,rĤ © ord ©H
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54 E E P O E T  TO BOAED OF T E A D E.
C l a s s if ic a t io n  of  C a u s e s  of  E x p l o s io n s  a n d  T y p e s  o f  B o il e r s  

w h ic h  E x p l o d e d , 1 9 1 3 -1 9 1 4 .

Causes of Explosion.

Deterioration or corrosion.— Nos. 2,260, 2,261, 2,263, 2,265, 2,269, 2,278 
2,279, 2,281, 2,283, 2,292. 2,293, 2,297, 2,299, 2,303, 2,304, 2,3C9
2,318, 2,319, 2,320, 2,325 ...................................................................

Defective design or undue working pressure.—Nos. 2,262, 2,264, 2,266, 2,268 
2,270, 2.271, 2,672, 2,282, 2,285, 2,295, 2,296, 2,302, 2,305, 2,310
2,313, 2,315, 2,317, 2,323, 2,326 ......................................................

W ater-hammer action.— Nos. 2,275, 2,289, 2,300, 2,311 . .  . .  
Defective workmanship, material, or construction.—Nos. 2,259, 2,276, 2,280 

2,286, 2,287, 2,288, 2,290, 2,301, 2,306, 2,308, 2,316, 2,322 . .  
Ignorance or neglect o f  attendants.—Nos. 2,267, 2,273, 2,277, 2,284, 2,294

2,298, 2,312, 2,314, 2,321 ...................................................................
Miscellaneous.— No. 2,274, 2,291, 2,307, 2,324 . .

20

19
4

12

T otal . . 68

Types of Boilers. No. of Cases.
Horizontal m ultitubular .—Nos. 2,259, 2,265, 2,267, 2,274, 2,278, 2,279

2,303, 2,304, 2,307, 2,312, 2,318, 2.321. 2,326 ............................
Vertical.--N o s . 2,263, 2,277, 2,288, 2,292, 2,298, 2,309, 2,322 
Lancashire , Cornish and otherJlue boilers,—Nos. 2,281, 2,295, 2 ,296., 
Locomotive.—Nos. 2,260, 2,269, 2,293, 2,299 
W nter-tube.—Nos. 2,319, 2,324 ..
Tubes in steam ovens.—Nos. 2,268, 2,294, 2,301, 2,302, 2,310 
H eating apparatus.—N os. 2,276, 2,282 . .
Steam  pipes, stop-valve chests, <S;c.—Nos. 2,215, 2,283, 2,285, 2,286,

2,289, 2,297, 2,300, 2,308, 2,311, 2,320 .........................................
H ot-plates r $ c .^- Nos. 2,264, 2,271, 2,305 .........................................
Calenders, drying cylinders, §c .— Nos. 2,284, 2,315, 2,316 
Economisers.—
Steam-jacketed pans .- -  Nos. 2,270, 2,272, 2 ,291..
Rag boilers, k iers, stills , <fr;—Nos. 2,262, 2,290, 2 ,313..
Miscellaneous..— Nos. 2,261, 2,266, 2,273, 2,280, 2,306, 2,314, 2,317, 2,323 3,325 . .

2,28

T otal

13
7
3' 4 
2 
5 
2

11
3
3
3
3
9

I n s p e c t io n  o f  B o i l e r s  w h i c h  F a i l e d .
N o. ofCases.

1. Cases in which the boilers were under the inspection of public bodies,
Nos. 2,259*, 2,260, 2,265, 2,267*, 2,269, 2,273* 2,274, 2,277*, 2,278, 
2,279*, 2,286*, 2,287, 2,290*, 2,292, 2,293*, 2,295,2,296, 2,300* 2,303,
2,304, 2,307*, 2,310*, 2,312*, 2,317*, 2,319, 2,322, 2,324, 2,325,2,326* 292. Cases in which no inspection had been made by a competent person for
several years before the explosion, Nos. 2,261, 2,263, 2,264, 2,266,
2,268, 2,270, 2,271, 2,281, 2,291, 2,294, 2,299, 2,305, 2,309 . . . .  13

•  I n  these 14 cases th e  explosions were not due to defects in  tb e  m ateria l of th e  boilers.
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S t a t is t ic s .

T o t a l  N u m b e r  o f  E x p l o s i o n s  d e a lt  w ith  since the p a s s in g  o f  th e  A cts, N u m b e r  
o f  L i v e s  L o s t ,  a n d  N u m b e r  o f  P e r s o n s  I n j u r e d .

Year. No. of 
Explosions.

Personal Injuries.

No. of lives lost.
No. of persons injured. Total.

1882-83 ............................ 45 35 • 33 6S
1883-84 ............................. 41 18 62 80
1884-85 ............................ 43 40 62 ' 102
1885-86 ............................ 57 33 79 112
1886-87 ............................ 37 24 44 68
1887-88 61 31 52 83
1888-89 ............................ 67 33 79 112
1889-90 ............................ 77 21 76 97
1890-91 ............................ 72 32 61 93
1891-92 ............................ 88 23 82 105
1892-93 ............................ 72 20 37 57
1893-94 ............................ 104 24 54 78
1894-95 ............................ 114 43 85 128
1895-96 ............................ 79 ■ 25 48 73
1896-97 ............................ 80 27 75 102
1897-98 ............................ 84 37 46 83
1898-99 ............................ 68 36 67 103
1899-lsOO ............................. 59 24 65 89
1900-1 ............................ .... 72 33 60 93
1901-2 ............................ 68 30 55 85
1902-3 ............................ 69 22 67 89
1903-4 ............................ 60 19 45 64
1904-5 ............................. 57 14 40 54
1905-6 ............................ 54 25 21 46
1906-7 ............................ 77 28 65 93
1907-8 ............................ 73 23 50 73
1908-9 ............................ 93 12 53 65
1909-10 ............................ 103 14 62 76
1910-11 ............................ 100 13 61 74
1911-12 . .  . . 106 30 75 105
1912-13 ............................ 80 31 42 73
1913-14 ............................ 68 22 74 96

Totals 2,328 842 1,877 2,719
Average of 32 years . . 72-8 26-3 5 8 7 85-0

N otb.—The apparent discrepancy between the  total num ber of reports published up to the end of the  year (2,323) and  the  consecutive identification num ber (2,326) borne by the  latest report included in th is year’s sta tem ent is due to the reports which followed No. 283 and  No. 
1 ,888 having been num bered 2 8 3 a  and 1 ,8 8 8 a , instead of 284 and 1,889 respectively.



E L E C T I O N  O F  M E M B E R S .

L ist of Members elected at the m eeting of Council lield on the 
18th May, 1915: —

A s Members.
•John A llan, 51, Cranford Road, Aberdeen.
D uncan M urray, M arine E ngineers’ In stitu te , Shanghai.
John  McRae K night, “ C raig lyn ,”  M ilford Haven.
John  Leslie R utherford , 55, AVarren Eoad, Leyton, N .E .
John  Eoxburgh, cjo  Messrs. Butterfield & Swire, Shanghai, 

China.
A s Associate Member.

John  Alex. Chas. Frogley, 80, Gough Street, Eoplar, E.
Transferred from  Associate to Associate Member.

W . Jas. Holmes, 50, H arting ton  Street, Barrow-in-Furness.
Transferred from  Associate M ember to Member.

M aurice Norm an W yse, The N orth-W estern Hotel, K arachi, 
Ind ia .

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

N o t e s .
L l o y d ’s  S c h o l a r s h ip , 1915-16:— In  view of present circum 

stances, and in accordance with a desire expressed by the 
Committee of Lloyd’s Register, it has been decided to postpone 
the examination for the Lloyd’s Scholarship th is year. Those 
candidates who proposed entering now, will have their names 
retained for next exam ination, and the scholarship will simply 
be held over, so tha t there1 will be two scholarships vacant next 
year.

The Council of Arm strong College passed a resolution to the 
effect th a t in the case of students in their final year, who have 
passed their first and second examinations, an application may

56



NOTES. 57
be made to the Senate, so th a t if the professors and teachers 
concerned m ake special recom m endation to th is effect, they can 
be allowed to proceed to th e ir degree w ithout fu rth e r exam ina
tion.

This concession has been made to meet present circum stances. 
M any students, who have passed as “ excellent” in  th e ir  first 
and second exam ination, have been debarred from  continuing 
their regu lar course on account of war service, and soich cases 
will be carefully  considered by the staff and recom m endations 
made to- th e  Senate in each case. One, such case is th a t of Mr. 
Arch. A llan, who won the  Lloyd’s Scholarship in  1912 and 
attended the  College for two sessions; he intended to take 
another session on his own account with a view to the B .Sc. 
degree, bu t laid his intention aside on patriotic grounds th a t he 
m igh t serve against the enemy.

J . A.


