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Notes on Salving a Gold Dredge,
B y Mr . F. G. B U TT (Member), 

read
Monday, December 5, 1910.

C h a i r m a n  : Mr. JO H N  M cLAREN (Member of Council).

Although the  above subject is n o t connected w ith  m arine 
engineering a p a r t  from  th e  fac t th a t  tw o of us em ployed on 
th e  job were m arine engineers, i t  m ay in terest the  m em bers of 
the  In s titu te , as a good m any m arine engineers are now en
gaged in  gold dredging. P robab ly  m ost of the  m em bers are 
fam iliar w ith  the  construction  of a gold dredge ; th e  one under 
review is know n as a screen-dredge, w ith  buckets of five cubic 
feet capacity , th e  hull bu ilt up of seven pontoons, th e  leading 
dimensions being: length , 74 f t . ; beam , 32 ft. 6 i n . ; depth , 
6 f t . ; d ra ft, 5 f t . ; a long well forw ard for th e  bucket ladder 
to  w ork in and  a shorter one a f t  fo r the  elevator tum bler.

In  th e  beginning of A ugust 1909 we were working in  a 
river called the  F u ra , a tr ib u ta ry  of th e  Ancona, w hich runs 
in to  th e  sea a  sho rt d istance from  Axim, Gold Coast Colony. 
The cam p was ab o u t fo rty  miles from  Axim, th e  nearest place 
of im portance being P rested , th e  mine know n as P rested  Block 
A being situated  there.

There were th ree  w hite m en on th e  dredge, one being Mr. 
McKenzie, the  dredge m aster, Mr. Gwynne, and  myself, being 
em ployed in  various capacities and  generally finding p len ty  to
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do, as the W est African native, in  spite of w hat some people 
m ay say, is certain ly  lacking in intelligence, w ith  the  exception 
of the  K rooboys and  natives of Accroi, where th e  R om an 
Catholic fathers have a very  good school. The dredge was 
left on S atu rday  n igh t a t  10 p.m ., th is being th e  usual tim e to  
stop, resuming dredging a t  10 p.m . on Sunday, all repairs, 
cleaning tubes, etc., being done on th a t  day. On the  starboard  
side of th e  river was a very  high bank, and  on th e  p o rt side a 
flat w ith  a slope to  the riverside, the  height a t the  term ination  
being abou t 12 to  14 ft.

The dredge when left a t  the  end of the  week appeared to  be 
in  a perfectly  safe position, abou t 14 ft. from  the  p o rt b a n k ; 
all pontoons being pum ped out and  fires draw n, tw o w atchm en 
being left on board. A t 4 o’clock on Sunday m orning we got 
an  unpleasant surprise, as one of the  w atchm en came up and  
to ld  us th e  dredge was sinking. B y th e  tim e we got down, 
which took  us ab o u t ten  m inutes, we found th e  dredge abou t 
4 ft. under w ater on the  starboard  side, all the  pontoons on 
th a t  side being practically  full, the  centre pontoon nearly. 
The p o rt side was fairly  dry.

E ach pontoon, w ith  th e  exception of No. 5, which had  a 
h a tch  for going down to  the  centre pum p, had  a  circular m an
hole w ith  a lid fitted  and  secured by bolts. As these were 
heavy  doors w ith  rubber joints, th ey  were no t left screwed 
down, more particu larly  as th e  tw o pontoons, Nos. 1 and  6 , 
were ra th e r leaky and  had  to  be pum ped out every day. This 
was principally  due to  under-w ater exhausts being fitted  to  
bo th  winches, a detail which was altered  after. As far as we 
could see, all the  doors were in  position, and th ey  had  certain ly  
been all left in position on the previous night.

The first th ing  to  be done was to  lower the  ladder which 
had  been lifted the  previous n ight w ith  th e  bo ttom  tum bler 
ju s t clear of the  w ater, so th a t  the  ladder could be cleaned on 
Sunday. This took  some tim e to  do, as the  ladder was resting 
on a baulk  of h ard  native wood 12 in. X 12 in. As we had  no 
steam  and  no chance of raising steam , we had  to  get the  ladder 
clear th e  best w ay we could. A fter some considerable trouble 
we m anaged i t  by  jacking th e  ladder up and  cu tting  aw ay one 
end of the  baulk. W e had  a good length  of 2 in. flexible wire, 
and  a pair of treble purchase blocks. A strop  was passed 
round th e  top  tum bler g an try  as high as possible, one set of 
blocks on to  this, and  th e  o ther pair on th e  bank  fa s t to  a
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sto u t tree. And th en  all available hands were p u t on, and 
the wire set up as tig h t as possible. A nother wire was passed 
round th e  elevator ladder and  set up  w ith  a pair of 5 to n  chain 
blocks, and  a set of 2-1 in. rope treble purchase blocks m ade 
fa st to  the  derrick forw ard which is shown on th e  photograph. 
W hen we had  got all these up  we felt fairly  sure th a t  the  
dredge would n o t capsize, as by  this tim e we were on th e  bo ttom  
on the  s tarboard  side.

Ficj. 1 .

W hilst th is was being done Nos. 1, 2, 3 and  7 pontoons were 
full and 5 and  6 were filling, we tried  baling and  tw o hand  
pum ps, b u t could n o t p reven t th e  w ate r gaining, so m uch 
w ater was passing through holes in the decks, seams and  open 
rivet holes ; these we plugged as m uch as possible, b u t i t  was 
alm ost impossible to  locate them . The dynam o was rem oved, 
all belting and all heavy gear, including a big safe, were shifted 
over to  port. We th en  s ta rted  to  look round to  see w ha t we 
had  in  the  w ay of pum ps. W e had 5 in. X 5 in. X 6 in. 
W orthington in  good order, an  old W orthington mine pum p 
high lift 21 in. suction, tw o sm all sem i-rotaries J in . and  f  in . 
respectively, and  an  ord inary  hand  pum p. L a te r on we sen t
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up to  the P rested  mine, Block A, and  got a pum p from  them , a 
Sydney force pum p in. suction, which was n o t a t  all a success 
as it got choked so easily. We were to ld  by  some of th e  boys 
th a t  there was a portable boiler a t  an  old abandoned mine, s o l  
w ent off to  have a look a t  it. A fter abou t a two hours’ journey 
in  a canoe and  a  good h o u r’s tram p  in th e  bush I  found it, a 
horizontal sectional tu b u la r boiler. All the  fittings were gone, 
so we came to  the conclusion it was n o t w orth while tak ing  it. 
T he nex t day, however, the  natives, including th e  th ree  native 
winclimen and  th e  blacksm ith, who under th e  previous m anage
m ent had had things very m uch their own way, were inclined

F i g . 2 .

to  be m utinous. They were sen t off to  tak e  the  boiler to  
pieces and  bring i t  down. This, however, th ey  did  n o t succeed 
in  doing ; I  believe th ey  did  no t know how to  get th e  furnace 
out.

We decided on fu rth e r consideration to  fix up the boiler on 
th e  dredge, so th a t  i t  would be used. The boiler was of a type 
very  com m on in  th e  U nited  S tates, consisting of a  cylindrical 
shell w ith  tubes running th e  whole length. This is slung on 
a girder fram e, and  a casing built up to  the  centre line of the
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boiler, containing th e  com bustion cham ber a t  th e  back, the  
inside and bottom  being lined w ith  fire bricks. A  s to u t wooden 
box was m ade of 1 in. native cedar w ith  th ree  sides and  a 
bottom . This was m ade as w ate rtigh t as possible and  th e  
corners stiffened. On th e  outside corners we p u t sheet iron 
angles. This was tak en  down on board and  tried  on to  the 
furnace front, th a t  is th e  open side. We th en  took a  wire, 
m ade one end fast to  a stanchion a t  the  back end of th e  boiler, 
and led the  wire round the boiler casing and  th e  coffer dam  (as
I will call it), and  drew  th e  end up ta u t  w ith  a pair of chains. 
On th e  sides of the  casing we also fitted  some § in. x  9 in. 
boarding th a t  belonged to  a te n t floor. This left a space of 
abou t 9 in. betw een th e  wood and  casing, which we filled up 
w ith  clay ram m ed well down. On one side of th is  casing was 
a sm all door for cleaning out th e  com bustion cham ber. This 
was m ade w atertigh t, and  all round the  furnace fron t was 
caulked and  b a tten s fastened down on th e  top.

The tw o pum ps, J in. sem i-rotary  and  force pum p, were 
fixed one on each side of th e  boiler, and  w ith  th e  suctions leading 
in to  th e  box, we s ta rted  pum ping ; b u t th e  w ate r came in as 
fast as we got it  out, b u t no t so fast th a t  we could no t find where 
the w orst leaks were. So it was decided to  cu t aw ay the  bead 
ing and  also to  remove the  ashp it doors. This took  some 
little  tim e. The beading was easy enough, b u t the  doors being 
so close to  th e  deck and  th e  w ater also being nearly  5 ft. deep 
a t  the  tim e, we had  all our w ork cu t ou t as th e  nu ts  had  to  be 
cut. How ever we got them  off, an d  th en  we had  a  flat surface 
to  fit to . A t first we tried  puddling w ith  clay inside and  out, 
b u t th is did  n o t work ; so having by  th is  tim e got some cem ent, 
we m ixed up concrete and  h ad  long bags m ade of th in  canvas. 
These were filled up, some w ith  cem ent, others w ith  concrete, 
and laid all along the  bo ttom , bu ilt up as high as possible ; 
some old iron and  fire brick were laid on top , and  th en  stiff 
concrete above th a t. All round th e  furnace fron t was well 
caulked and  wedged, and  tw o pieces of wood fixed so as to  
allow filling w ith  concrete. If  we had  had  more cem ent we 
could have m ade th e  whole th ing  w atertigh t, b u t as i t  was 
we had  no difficulty in keeping the  w ater down once th e  cem ent 
set. W hilst th is was being done we were also getting  th e  
pum ps in  order, the bigger of the  tw o W orthingtons was fitted  
to  draw  from the  river d irect, th e  suction pipe was uncoupled, 
and  th e  suction arranged  to  tak e  from  No. 2 pontoon th rough
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the manhole. To avoid aw kw ard bends in  suction the  pum p 
was tilted  up. W e th en  had  to  arrange some m eans of getting  
down in to  the  pontoon, and  also to  p reven t th e  w ater getting  
in to  th e  pontoon th rough  th e  m anhole. W e a t  first th ough t 
of building up from  the  deck, b u t a fte r looking round we found 
some em ptj'- oil barrels, and  came to  the conclusion th a t  if one 
of these would suit the  m anhole we could fit an  extension and  
shore th e  whole th ing  down. As luck would have it, we got 
one th a t  ju s t fitted  into the  hole. A square top  was fitted  on, 
m aking it  s tan d  up 5 ft. from  th e  deck over all. W e only had  
to  caulk th is  in  one or two places, and  it  kep t perfectly  w ater
tigh t. The suction was th en  led from  the  W orthington, and  
a t  the  first s ta r t  was to  go down ab o u t 7 ft. from  th e  level of 
the  w ater, th e  end being left screwed so th a t  we could couple 
up ex tra  lengths as the  w ater w ent down. The m ine pum p 
had  also been tak en  in hand, bu t it  did not look very  promising. 
One of th e  native  w inchm en who called himself an  engineer 
assured us th a t  he had  overhauled it  and  p u t it  in  order. As 
we knew w hat th a t  m eant it  was tak en  ad rift and  p u t in w ork
ing order, w ith  the  exception of the  suction and  delivery 
valves. W e m anaged to  get it  to  go, and it worked fairly  well. 
Of course i t  d id  n o t lift m uch w ater, being m eant fo ra  high 
lift. This pum p we fitted  up between the dynam o and  pum p 
engine, leading the  suction down in to  the pum p room No. 5 
pontoon, and  a steam  connexion m ade off the  dynam o steam  
pipe.

All th e  doors were tak en  off on th e  starboard  side, the joints 
cleaned, and  doors replaced. As it  was found impossible to  
fasten  them  down w ith  the  hinge bolts, th ey  were shored down 
instead. B y th is  tim e the  river was down so th a t  the  w ater 
was a little  above the  firebars. The cem ent was now set, so 
we p u t on th e  tw o hand  pum ps. N atu rally  we found a good 
few leaks, the  w orst being where the  blow-down pipe passed 
th rough  the deck. This we fixed up w ith  wood wedges and  
cement, and  also stopped some few places in th e  coffer dam.

We decided to  get up steam  the  nex t day. The w ate r was 
fairly  low, so th a t we had  no t m uch to  come and  go on. As 
soon as we got down we s ta rted  to  em pty  th e  furnace. I t  was 
tig h t, w ith  th e  exception of one or tw o places, and  as we had 
p len ty  of boys we m anaged to  keep th e  w ater well down, 
th e  fire laid  and  set away. The week before th e  sinking 
we had  fitted  an  in jector ; w ithou t it  we should have had
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some trouble, as th e  feed pum p was of very  little  use 
and th e  o ther pum p took  from  the  feed tank . Of course 
we could have rigged up ano ther connexion, b u t th is  would 
have m eant running the  m ain engine. B y m idday  we had  
sufficient steam  to  m ake a  s ta rt, and  set bo th  pum ps going.
1 m ay say th a t  th e  bigger pum p of the  tw o only stopped  once 
in the whole tim e, and  th a t  was th rough  a piece of wood 
under one of th e  valves. We fitted  up a ladder so th a t  we 
could get down in to  No. 2 pontoon, and  when the  w ater was 
abou t 5 ft. deep in  the  pontoon an  ex tra  length  was added  on ; 
as i t  got lower more lengths were fitted, and  a bend so th a t  th e  
suction would be well over on the  starboard  side. A s tra in er 
was also fitted . As soon as possible we w ent down and  caulked 
all the  leaks we could find in  the  deck, driving in th in  wood 
wedges and  plugs. We also cu t a hole as low dow n as possible 
in  the  bulkhead betw een No. 2 and  No. 7 pontoons ; there 
was a m anhole, bu t as it  was 4 ft. up from  the  pontoon floor it 
only partia lly  drained the w ater. A hole was also cu t in the 
a fte r side of the  coffer dam  betw een No. 1 and  No 2. W hen 
th e  w ater was low enough a hole was cu t in th is bulkhead, to  
le t a m an pass through. As soon as th is was done and  we 
could get in to  th e  com partm ent, ano ther m anhole was cu t 
in to  No. 1 pontoon ; th is was the  w orst job of the  lot. As 
th e  space was confined and  the atm osphere ra th e r too  th ick  to  
be pleasant, a sm aller hole abou t 2 in. d iam eter was also cu t as 
soon as we could get a t  th e  bulkhead to  le t some of the  w ater 
out, b u t no t sufficient to  stop cu tting  th e  hole. A nother 
sm aller hole had  been cu t in  th e  a fte r com partm ent betw een
2 an d  3. No. 6 pontoon was also being baled, as we only 
h ad  th e  sm all pum p on th a t  side. A t m idday  on F rid ay  the 
dredge began to  show signs of righting, so a good s tra in  was 
p u t on all th e  tack le leading on shore.

B y th is tim e all th e  starboard  pontoons were practically  
em pty, except No. 6 . So the  ejector was p u t on, an d  w hen 
this was em pty  th e  tw o a fte r pontoons, Nos. 3 and 4, were 
drained by the  same means, and  a t  4.30 p.m . we were all afloat 
again. As there was no thing dam aged, it did not take  us long 
to  get things in to  working order again, and  on the  following 
W ednesday we were a t w ork again ; th a t  is w ithin sixteen 
days of sinking, tw elve days of which were spent in raising the  
dredge, no work being done a t  night.

A part from  the  boys’ wages, which would have been paid
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in  an y  case, the  ex tra  expenses were abou t £25, th e  only m a
teria l bought being th e  pum p from  P rested  and  a barrel of 
cement, the  rem ainder being spent in  giving the  boys an  ex tra  
d ay ’s p ay  and  on five cases of gin d istribu ted  am ongst them . 
The general local opinion was th a t  the  dredge would n o t be 
salved, and surprise was expressed when it  was known we were 
a t  work again. Subsequently  we heard  th a t  one engineer 
had  though t of p u ttin g  in  a tender of abou t £ 1,000 to  raise 
the  dredge.

As to  th e  cause of the  sinking, the  conclusion we reached was 
th a t  the  p o rt bank  being cu t aw ay by dredging, a p a r t fell 
aw ay, and th e  dredge, laying in shallow w ater, abou t 9 to  10 
ft., heeled over, bringing the  starboard  side of th e  leaky 
deck under w'ater. The tw o w atchm en were probably  asleep, 
and  when they  awoke to  th e  situation  were too frightened to  
venture th rough  the  bush in  the  dark, so the  pontoons gradu
ally  filled up. None of the  ejector cocks were found open, 
b u t to  be on the  safe side the  ejector discharge was altered  to  
discharge above w ater. So also th e  tw o winch exhausts. I 
shall be pleased to  answ er an y  questions on th e  subject, and  
hope th a t  th is contribu tion  m ay be of in terest to  m y fellow 
mem bers.



345

The following were elected a t  a m eeting of Council held 
T hursday , Decem ber 8, 1910 : —

As M e m b e r s .

R obert W. Anderson, L iver
pool.

C .jB . Nelson, H ong-K ong. 
Jam es Peacock, London.
Geo. W. Roger, London. 
M atthew  T urnbull, S outh

am pton.

Jo h n  W elch, B arrow -in-Fur
ness.

W. A. W hite, London.
Jam es E. W im shurst, S outh

am pton.

As A s s o c i a t e s .

Jo h n - A, Crichton, N etley  | W alter J .  Rigby, H oylake. 
Abbey.

As G r a d u a t e s .

Sidney W. Brown, London. | H . V. Miller, London. 
S tan ley |B row n , London.

T r a n s f e r r e d  f r o m  A s s o c ia t e  t o  M e m b e r .

W m. S. Howell, London,





A ll  R ights R eserved.

INSTITUTE OF MARINE ENGINEERS

President: S ir  D av id  G il l , K.C.B., F.R.S., etc.

DISCU SSIO N  O N  “ E L E C T R O - M A G N E T I C  
T R A N S M IS S I O N  F O R  M A R I N E  

P R O P U L S I O N  ”
By M r . JU L E S  LEC O C H E ( M e m b e r ) .

On Monday, November jth , 1 9 1 0 .

C h a ir m a n  : M r . JOHN McLAREN (M em b er  of C o u n c il ) .

A nd Monday, "January gth, 1 9 1 1 .

C h a ir m a n  : M r . W I L L I A M  McLAREN ( M em b er ).

P A P E R  OF T R A N S A C T IO N S  N O . C L X X I I .

“ T H E  I N T E R N A L  C O M B U S T I O N  
E N G I N E  ”

By M r . W IL L IA M  P. D U R T N A L L  ( M e m b e r ) .

P a r t  I .  read Saturday, September 1 jth , 1 9 1 0 ,  at the Naval and
Engineering Exhibition, Olympia, W . 

C h a ir m a n  : S i r  DAVID G ILL, K.C.B. ( P r e s id e n t ) .  

P a r t  II . read Monday, November 2 8 th, 1 9 1 0 .

ADJOURNED DISCUSSION
Monday, January <)th, 1 9 1 1 .

C h a ir m a n  : M r . WILLIAM McLAREN ( M em ber) .

INCORPORATED

SESSION

V o l . XXII.



INSTITUTE OF MARINE ENGINEERS
INCORPORATED

SESSION 19x0-1911

Presiden t: S i r  D a v i d  G i l l ,  K.C.B., F .R .S ., e t c  

Hon. Treasurer : A .  H .  M a t h e r .  Hon- Secretary : J a s .  A d a m s o n  

Members of C ouncil:—
G e o . A d a m s . j J o h n  C l a r k .
I C  C . B a l e s . D .  H u l m e .
A. E. B a t t l e . j J -  L a n g , R.N.R .
P. T. C a m p b e l l . i  J o h n  M c L a r e n .

J o h n  P r e s t o n . 
H .  R u c k . K e e n e . 
J .  H .  S i l l e y .
W .  I .  T a y l o r .

J. T .  M i l t o n — Chairman.
Hon. M inute Secretary : J. G. H a w t h o r n .  

Hon. Financial Secretary : E. W. R oss. 
Conveners of Committees :—

A .  H. M a t h e r , )
J. M c L a r e n ,  J 
J. H. S i l l e y , Property. 
J. F. R e d m a n ,  Library.

Recreation.G e o . A d a m s , Press cuttings.
J a s . A d a m s o n , Awards.
A .  E .  B a t t l e , Papers.
J .  E .  E l m s l i e , Issue of Transactions.
D. H tJLM E, Reading Room.

J .  G .  H a w t h o r n  and J o h n  L a n o — Join t Conveners, Jun ior Section.
J. C l a r k  and K. C . B a l e s — Join t Conveners, Experimental Department. 

G e o r g e  S h e a r e r — Representative on A dvisory Committee, Board of Trade-
Vice-Presidents :—-

P. C a i r d  (Greenock).
H. E. M e t c a l f  (Japan).

T. W. F i s h  (Antwerp).
R .  E .  T h o m s o n  (Melbourne, Austra- 

lia).
J a s . M a c a r t n e y  (Sydney, Australia). 
W. J .  P r a t t e n  (Belfast).
R o b e r t  S p i e r s  ( B o m b a y ) .
J. L .  L e s l i e  (Calcutta).
G e o r g e  S l o g g e t t  ( C a r d i f f ) .
J a m e s  M a c d o n a l d  ( H o n g - K o n g ,  

C h i n a ) .
J. C. A n d e r s o n  (Tientsin, China).
S i r  A. S e a l e  H a s l a m  ( D e r b y ) .
P .  D e n n y  ( D u m b a r t o n ) .
E .  M. S a l m o n  ( D u n d e e ) .
J .  E .  R o b e r t s  ( E g y p t ) .
A l e x a n d e r  R o l l a n d  ( F i u m e ) .  
J a m e s  W e i r  (Glasgow),

J .  D .  F r a s e r  (Karachi).
J. L i g h t f o o t  (Liverpool). 
A l e x a n d e r  B o y l e  (London). 
R o b e r t  L e s l i e , R . N . R .  (London). 
J. E .  E l m s l i e  (London).
S u m m e r s  H u n t e r  (Newcastle-on- 

Tyne).
J a m e s  S t e w a r t  (Newcastle-on-Tyne). 
R o b e r t  E l l i o t t , B.Sc. (Southamp

ton).
Engr. Rear-Admiral E. L i t t l e ,  R .N .

(Royal Navy).
J .  H .  E v a n s  (Sea Service).
A .  M c C l e l l a n d  (Sea Service). 
R o b e r t  M o l l i s o n  (Sea Service).


