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* P aten t Specification

N e w  C ontro llab le  Pitch Propellers
T h e  U .S .S . Graham C ounty  (L S T -1 1 7 6 )  has the  larg est 

co n tro llab le  p itc h  p rop e lle rs  in  serv ice o n  U .S . N a v y  vessels. 
T h e y  are  o f th e  m o st m o d ern  design  fo u n d  o n  a n y  sh ip  a flo a t a n d  
th ey  re p re se n t m an y  years o f s tu d y  a n d  ex p erim en ta tio n . T h e  
4 4 2 -ft. la n d in g  sh ip , co m m issio n ed  in  A p ril 1958, is pow ered  
b y  fo u r  N o rd b e rg  F M D -1 6 -H S C  tu rb o ch a rg ed  D iesel eng ines 
(tw o  p e r sh a ft) , each  d ev elop ing  3,600 b .h .p . a t  300 sh a ft r .p .m . 
T h e  p rop e lle rs  give th e  sh ip  excellen t m anoeuvrab ility  a n d  
a llow  th e  eng ines to  develop 100 p e r  cen t m ean  effective p re s­
su re  a t an y  eng ine  speed by  v a ria tio n  in  th e  p ro p e lle rs’ p itch . 
S to p p in g  d istances a re  g rea tly  re d u ce d  as c o m p a red  w ith  those 
fo r co n v en tio n al fixed p itc h  p ropellers . T h e  sh ip  c an  s to p  
dead  in  th e  w a ter f ro m  fu ll speed ah ead  w ith in  tw o  sh ip s’ 
leng ths. T h e  9ft. 9 in . d iam e te r fo u r-b lad e d  p ro p e lle r  absorbs 
6,850 s .h .p . w h ile  tu rn in g  a t 300 r .p .m . T h e  34in . d iam ete r 
h u b  co n ta in s  th e  p a r t  th a t  co n v erts  h y d ra u lic  en erg y  to  
m ech an ica l m o tio n , a n d  con sis ts  o f th e  serv o -p isto n s a n d  fo u r­
w ay  valve. T h e  m a in  se rv o -p is to n  co n n ec ts  to  th e  m a in  c ro ss­
head th a t  engages o n  c ra n k p in  o f each  b lade  assem bly. F o u r  
co u n te rac tin g  p is to n s  co n n ec t to  fo u r  sep ara te  crossheads, each 
o f w h ic h  engages th e  re m a in in g  c ra n k p in  of each  b lade. T h e  
op p o site  a n d  eq u al fo rces o n  th e  c ran k p in s  o f each  b lade  re su lt 
in  a  fo rce  cou p le  th a t  gives a b a lan ced  tu rn in g  m o v em en t to  
each  b lade  ab o u t its  sp in d le  axis. T h is  a rra n g e m e n t is co m ­
m o n ly  k n o w n  as th e  “ double  c ra n k ” system . F o r  th e  ahead  
p itc h , th e  fo u r-w ay  valve m oves ah ead  a n d  a d m its  h ig h  
p ressu re  h y d ra u lic  f lu id  to  th e  a f te r  side  o f th e  m a in  p is to n  
a n d  to  th e  fo rw a rd  side o f th e  fo u r  sm all p is to n s. T h ese  
cav ities a re  co n n ec ted  by  p ressu re  eq u a liz in g  p o rts  to  assure  
equal p re ssu re  o n  all se rv o -p isto n s. F o r  th e  a s te rn  p itc h , h y ­
d ra u lic  f lu id  is a d m itte d  to  th e  c o m m o n  cav ity  betw een  the  one

larg e  a n d  fo u r  sm all p is to n s  so th a t  th e  b lade is tu rn e d  in  th e  
op p o site  d irec tio n . T h is  a rra n g e m e n t o f  th e  d o u b le  c ran k  
system  is flexible e n o u g h  to  p ro v id e  a b a lan ced  tu rn in g  m o m e n t 
ab o u t th e  b lad e  sp in d le  ax is; th ere fo re , th e  le n g th  o f th e  c o n ­
n e c tin g  ro d s  is n o t  c ritica l. T h e  lan d s  o f th e  fo u r-w a y  valve 
are designed  to  p ro v id e  a negative  ov erlap  in  re la tio n  to  th e  
valve b o d y  p o rts  so th a t  a sm all q u a n ti ty  o f h y d ra u lic  f lu id  is 
k e p t in  c o n s ta n t c irc u la tio n  fo r  m a in ta in in g  a live system . 
T h is  c irc u la tio n  a lso  keeps th e  h y d ra u lic  f lu id  a n d  th e  
h y d ra u lic  eq u ip m e n t cool. A n  ex ten sio n  o f th e  fo u r-w a y  
valve stem  co n n ec ts  th e  valve w ith  th e  c o n tro l  co u p lin g  c ro ss­
head a n d  serves as a passage w ay  fo r  th e  h ig h  p re ssu re  oil to  
th e  hub . T h e  a n n u lu s  betw een  th e  o u ts id e  c ircu m feren ce  of 
th e  valve stem  a n d  th e  sh a f t  bo re  p ro v id es a  passage fo r  th e  
re tu rn  oil. E ac h  o f th e  fo u r  1 ,000-lb . p ro p e lle r b lades is  
th read ed  in to  th e  c ran k  r in g . I t  is su p p o rte d  w ith in  th e  h u b  
cas tin g  b y  a n  in teg ra l th ru s t  r in g  th a t  ab so rb s th e  co m b in ed  
forces o f b lade  lo ad in g . A  so lid  b u ttre ss  th re a d  is u sed  fo r  
m ax im u m  s tre n g th  in  jo in in g  th e  b lad e  sh a n k  a n d  c ra n k  rin g . 
T h e  in b o a rd  c o m p o n e n ts  o f th e  p ro p e lle r  system  c o n sist o f  th e  
co n tro l co u p lin g , o v e rsh aft seal u n i t ,  c o n tro l p anel, eng in e  
room  a n d  p ilo t house  c o n tro ls , a n d  assoc iated  au x ilia ry  e q u ip ­
m en t. By use o f th e  e n g in e  ro o m  o r  p ilo t ho u se  co n tro l 
valve, th e  p ro p e lle r b lades c an  be  h y d ra u lica lly  a c tu a te d  to  
a n y  desired  p itc h , w ith in  th e  p itc h  ran g e , in  th e  ah ead  o r  
a ste rn  d irec tio n . T h e  p o s itio n  of th e  fo u r-w a y  valve in  th e  
h u b  is c o n tro lled  by  th e  p o sitio n  o f th e  n o n - ro ta t in g  co n tro l 
co u p lin g  sleeve. T h e  sleeve is p o sitio n ed  lo n g itu d in a lly  a lo n g  
th e  sh a ft by  tw o  h y d ra u lic  p o w er cy linders . T h is  m o v em en t 
up se ts  th e  fo u r-w a y  valve a n d  a d m its  h ig h  p re ssu re  o il to  one 
side o f the  se rv o -p isto n s, c au s in g  th em  to  m ove in  u n iso n  w ith  
th e  valve. A t th e  sam e tim e , h y d ra u lic  oil is released fro m  the
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o p p o site  side o f th e  p is to n s  th ro u g h  th e  low  p ressu re  re tu rn  
passage  to  th e  su m p  tan k . H y d ra u lic  oil is fed  in to  an d  
e x tra c te d  fro m  th e  ro ta t in g  sh a ft passages by  a tw o-passage 
o v e rsh a ft seal. P ip in g  conn ex io n s o n  th e  s ta tio n a ry  sleeve of 
th e  seal tie  in to  th e  se rv o -p u m p  a n d  su m p  tan k .— J. W . Barden, 
Bureau of Ships Journal, June 1959; Vol. 8, pp. 18-20.

N uclear Pow ered  Subm arine O il Tanker
T h is  a rtic le  gives a b rie f  o u tlin e  o f a  s tu d y  a n d  research  

p ro jec t o f  th e  desig n  o f  a  3 0 ,000-d .w .t. n u c lea r su b m arin e  oil 
tan k e r  w ith  a  su b m erg ed  c ru is in g  speed  o f a b o u t 22 k no ts. 
T h e  a u th o r  sta tes th a t,  in  a d d itio n  to  th e  h ig h  c ru is in g  speed,

F ig . 3.— M . Shigem itsu, A tom ic M arine Propulsion Panel, 
Japan, October 1958; pp . 40-46.

Coal to D iesel Conversion
B u ilt in  1945 as a co llier a n d  o w n ed  by W m . F ran ce , 

F en w ick  a n d  Co. L td . ,  th e  B irdw ood  has ju s t  co m p le ted  an  
extensive refit a n d  co n v ersion  fro m  steam  to  D iesel p ro p u ls io n  
a t th e  W ear y a rd  o f A u s tin  a n d  P ick ersg ill L td . I n  v iew  of 
th e  co n tin u a lly  fa llin g  d em an d  fo r  coal a n d  th e  need  to  find  
a lte rn a tiv e  cargoes fo r vessels o f  th is  ty p e , th e  fo rm  o f c o n ­
version  of th e  B irdw ood  is p a r tic u la r ly  in te res tin g . A s a 
co llier n o rm a lly  relies u p o n  sh o re  in s ta lla tio n s  fo r  th e  d is-

F ig .  1— Arrangement of a nuclear powered submarine oil tanker

Principal Particulars
L ength overall 180 0 m.
Breadth m axim um  24-0 m.
D epth  amidships 24-0 m.
Cargo oil capacity 30,000 K T
C ruising speed (submerged) 22 knots

EN GIN E ROOM
REA CTO R ROOM

F ig . 3— Structural arrangement at the reactor and engine room sections

rem arkab le  p ro g ress  m ay  be expected  w ith  re g ard  to  a  re d u c tio n  
in  th e  w e ig h t o f  th e  h u ll  as co m p ared  w ith  th a t  o f  a  c o n ­
v en tio n a l tanker. T h ese  ad v an tag es w ill becom e increas in g ly  
m ark ed  in  th e  case o f  la rg e r tankers. A  n u c lea r pow ered  
tan k e r h a v in g  a  cargo  cap ac ity  o f  30,000 to n s  is sh o w n  in  th e  
sec tions g iven  in  F ig . 1, a n d  th e  s tru c tu ra l a rra n g e m e n t o f  th e  
re ac to r a n d  eng in e  ro o m  is sh o w n  in  th e  sections given in

ch arg e  of coal, th e  ch an g e  to  general ca rg o  c a rry in g  requ ires 
th e  use o f  w in ch es a n d  d e rricks, a n d  th e  in s ta lla tio n  o f the 
necessary  pow er su p p ly  fo r  su c h  eq u ip m en t. I n  th e  case of 
th e  B irdwood  i t  w as decided  to  fit a ll-e lec tric  carg o  w inches, a 
w in d lass  a n d  a c ap s ta n , w h ile  a t  th e  sam e tim e  p u ttin g  the  
sh ip  th ro u g h  th e  special 12-year su rv ey  o f  L lo y d ’s R egister. 
T h e  m a in  p a r ticu la rs  o f th e  vessel are  as fo llo w s : —
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L e n g th  overall 
L e n g th , b .p . . ..
B read th , m o u ld e d  ...  
D ra u g h t,  su m m er . ..  
P o w er a t gearbox  o u tp u t  
Speed (ap p ro x im ate ly )

326ft. 6 in. 
312ft. Oin. 

44 ft. 6in. 
19ft. lO iin . 

1,825 s.h .p .
12 k n o ts

I n  he r new  fo rm  th e  B irdw ood  is still a ra ised  q u a rte rd ec k  
vessel su itab le  fo r  th e  carriag e  o f b u lk  a n d  genera l cargoes. 
B efore co n v ersio n  th e  vessel w as f itted  w ith  a trip le -ex p an sio n  
s team  eng in e  w ith  h .p ., i.p . a n d  l.p . cy lin d e r d iam ete rs  of 
18 j in . ,  29in . a n d  52in. respectively  a n d  a s troke  of 39in . S team  
a t 2201b. p e r sq. in . w as su p p lied  by  tw o  S c o tch  m arin e  ty p e  
boilers. T h e  pow er o u tp u t  w as a p p ro x im a te ly  1,200 i.h .p . a t 
60-65 r .p .m ., w h ic h  gave th e  sh ip  a speed o f n e a rly  10 k no ts. 
T h e  new  en g in e  is a n in e -c y lin d e r, fo u r-s tro k e , tu rb o ch a rg ed  
R u s to n  a n d  H o rn sb y  D iesel eng ine , ty p e  9 V O X M , w ith  a 
c y lin d er d iam e te r  o f 17 in ., a  p is to n  stro k e  o f 18in. a n d  a 
c o n tin u o u s  p o w e r ra tin g  o f 2 ,040  s.h .p . a t  th e  gearbox  co u p lin g  
w h en  ru n n in g  a t  435 r .p .m . T h is  is th e  la rg es t eng in e  o f its  
k in d  b u ilt  by  R u s to n s  a n d  th e  necessary  4 : 1 speed re d u c tio n  
is th ro u g h  a  H in d m a rc h -M .W .D . oil o p e ra ted , reverse  re ­
d u c tio n  gearbox . A n  o il o p e ra ted  b rak e  is  f itted  to  th e  sh o rt 
in te rm ed ia te  sh a f t, a n d  a rra n g e d  to  lock  th e  sh a f t  w h en  th e  
g ear is in  n e u tra l. T h e  w inches are  e lec trica lly  o p e ra ted  a n d  
th e  sh ip ’s e lectrica l su p p ly  is taken  fro m  tw o  100-kW , 2 2 0 -v o lt 
g en era to rs , each  d riv en  b y  a  five-cy linder, 1 7 0 -b .h .p . R u s to n  
ty p e  V E B Z  eng ine  ru n n in g  a t 600 r .p .m . T h e re  is a lso  an  
8 0 -k W  g e n e ra to r d riv en  by  a fo u r-c y lin d e r  R u s to n  V E B Z  
engine. S team  fo r  acc o m m o d a tio n  h e a tin g  a n d  do m estic  
p u rp o ses is su p p lied  b y  a S p a n n e r  a u x ilia ry  bo ile r, fired  e ith e r 
b y  oil o r  th e  m a in  eng in e  ex h au st. W ith  th e  m a in  eng ine  
develop ing  1,870 b .h .p . a n d  u s in g  feed  w a ter a t  120 deg. F ., 
th e  bo ile r w ill p ro d u ce  1,5501b. o f  s te a m /h r .— The M otor Ship, 
June 1959; Vol. 40, p. 117.

T im ing  of Locked Train  Reduction Gears
A  revised  m eth o d  o f t im in g  locked  tra in  re d u c tio n  gears has 

been developed  a t  S a n  F ra n c isco  N a v a l S h ip y a rd , a n d  is b e in g  
u sed  th e re  successfu lly . A  re c u r r in g  p ro b lem  o n  h ig h  p o w er 
n aval sh ip s is th a t  o f p ro p e rly  d is tr ib u tin g  th e  lo ad  th ro u g h  
locked t r a in  re d u c tio n  gears. T h is  ty p e  o f  g ear is d riv en  by  
o n e  h ig h  p re ssu re  a n d  o n e  lo w  p re ssu re  tu rb in e , each  co n n ec ted  
d irec tly  th ro u g h  a  c o u p lin g  to  a  f irs t- re d u c tio n  p in io n . E ac h  
f irs t- re d u c tio n  p in io n  d rives tw o  f irs t- re d u c tio n  gears, a n d  each  
o f  th e  fo u r  f i rs t- re d u c tio n  gears is c o n n ec ted  th ro u g h  a q u ill 
sh a ft to  a  se c o n d -re d u c tio n  p in io n . T h e  fo u r  sec o n d -re d u c tio n

p in io n s  d rive  th e  b u ll gear. T o  equalize  th e  lo ad , th e  m a tin g  
tee th  o f  a ll c o rre sp o n d in g  gears o n  th e  h ig h  p re ssu re  o r  low  
p re ssu re  tu rb in e  sides m u s t  m ake  c o n ta c t o n  th e ir  ah ead  (o r 
aste rn ) faces w h enever lo ads, even  th o u g h  lig h t, a re  ap p lied . 
A s th e  lo ad  fro m  each  tu rb in e  is d iv id e d  th ro u g h  tw o  gear 
tra in s , a ccu ra te  p o sitio n in g  o f  each  tra in  in  re sp ec t to  th e  o th e r  
m u s t th u s  be m ade . T y p ic a l in s tru c tio n s  p e r ta in in g  to  re d u c ­
tio n  gears o n  a irc ra f t  carrie rs , destro y ers  a n d  c ru isers  acco m ­
p lish  th is  p o sitio n in g  o r  t im in g  to  e ith e r th e  h .p . o r  l.p . tu rb in e  
sides b y  re m o v in g  th e  c o u p lin g  h u b -q u ill  keys a t  th e  a f te r  e n d  
o f o n e  o f th e  q u ill sh a fts  a n d  fo rc in g  th e  ah ead  faces o f  th e  
g ear tee th  m ak in g  u p  th e  g ear set in to  c o n ta c t by  m ean s o f 
w renches a tta c h e d  a t  th e  p o in ts  in d ic a te d  o n  F ig . 1. T o  o b ta in  
p ro p e r  t im in g , th e  a m o u n t o f  offse t be tw een  th e  keyw ays in  
th e  c o u p lin g  h u b  a n d  th e  q u ill sh a ft, w ith  keys rem o v ed , is  
co rrec ted  to  w ith in  a few  th o u sa n d th s  o f a n  in c h  by  s h if tin g  
co m b in a tio n s  o f  g ear a n d  c o u p lin g  tee th , o r  b y  o th e r  m e th o d s . 
E x ten siv e  checks m ad e  by  th e  S a n  F ra n c isco  N av a l S h ip y a rd  
have  in d ic a te d  th a t  th e  t im in g  o f  gear tra in s  by  th e  ab ove  
m e th o d  is u n re liab le  because  o f e rro rs  g en era ted  fro m  th e  
fo llo w in g  c a se s : (1) D eflex io n  o f  keyed  q u ill sh a f t  w h en  to rq u e  
is ap p lie d  fro m  th e  f ir s t- re d u c tio n  p in io n  th ro u g h  th e  q u ill 
sh a f t  to  th e  se c o n d -re d u c tio n  p in io n . (2) T e n d e n c y  o f  jo u rn a ls  
to  rise  o u t  o f  th e ir  b earin g s a n d  to  cock  w h e n  to rq u e  is ap p lied . 
(3) G ears  n o t  ex ac tly  c en tred  in  m eshes a n d  in  b earin g s, a n d  
th u s  n o t  e s tab lish in g  p e rfec t to o th  m esh . (4) S lack  in  keyw ays 
a n d  co u p lin g s , s ta tic  fr ic tio n  in  b earin g s, a n d  o th e rs . T o  
im p ro v e  a ccu racy , a  rev ised  m e th o d  o f t im in g  h as  been 
developed  a n d  u se d  b y  th e  sh ip y a rd  d u r in g  th e  p a s t few  years, 
w ith  exce llen t re su lts . U n d e r  th is  m e th o d , th e  t im in g  is 
m an ag ed  by  a p p ly in g  lo ad  w ith  specia l w ren ch es s im u ltan eo u s ly  
to  each  g ear a n d  p in io n  o f  th e  tra in ,  th e  a f te r  keys o f  b o th  
u p p e r  a n d  lo w er q u ill sh a fts  b e in g  rem oved . E x ac t lo ca tio n s 
o f  w ren ch es fo r  s ta rb o a rd  gear, w ith  ro ta t io n  o f  th e  b u ll gear 
sh a f t  c lockw ise lo o k in g  fo rw a rd , a re  in d ic a te d  in  F ig . 2. 
L o ca tio n s  o f  w ren ch es fo r  o p p o site ly  ro ta t in g  gears o n  th e  p o r t  
side  a re  th e  sam e as a re  sh o w n  in  F ig . 2 fo r  s ta rb o a rd  side 
g ear; how ever, th e  loads a p p lie d  o n  th e  w ren ch es a re  o p p o site  
in  d irec tio n . M e a su red  offse ts o f  th e  a f te r  keyw ays in  b o th  th e  
u p p e r  a n d  low er q u ill  sh a fts  a n d  th e ir  m a te d  c o u p lin g  h u b s , 
w ith  keys rem oved , a re  a d d e d  o r  su b tra c te d  to  o b ta in  th e  
co rre c tio n  necessary  to  a tta in  e q u a l lo ad  d iv is io n . T h is  m e th o d  
e lim in a tes  to rq u in g  th ro u g h  e ith e r  q u ill sh a ft, a n d  th u s  th e  
a m o u n t o f  fo rce  ap p lie d  by  th e  w ren ch es w ill have  n o  effect 
o n  th e  o ffse t o f th e  t im in g  keyw ays. A s each  g ear a n d  p in io n  
is in d iv id u a lly  to rq u e d , th e  p o s itio n  o f  jo u rn a ls  in  th e  b ea rin g

F ig .  1— Starboard gear, looking forward
a) W rench fastened to coupling flange of the first-reduction 
pinion; b) W rench fastened to forw ard quill shaft coupling 
hub or the forw ard end of the quill shaft; c) W rench 

fastened to a ft quill shaft coupling hub

F ig .  2— Starboard gear, looking forward
a) W rench fastened to upper a ft quill shaft coupling hub; b) 
W rench fastened to up p er forw ard quill shaft coupling hub 
or the forw ard end of the quill shaft; c) W rench fastened 
to coupling flange of the first-reduction pin ion; d) W rench 
fastened to lower forw ard quill shaft coupling hub  or the 
forward end of the quill shaft; e) W rench fastened to lower 

aft quill shaft coupling hub
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seatings, c e n tr in g  o f gears, a n d  p ro p e r  gear m esh  can  be m ore  
easily  co n tro lled . R esu lts  o b ta in ed  by  th is  rev ised  m eth o d  
have p ro v ed  acc u ra te  a n d  co n sis ten t.— C. E. A lsop, Bureau of 
Ships Journal, June 1959; Vol. 8, pp . 26-27.

Effect of Shot Peening
I n  genera l, m etals a n d  alloys u n d e r  repea ted  lo ad in g  are 

sub ject to  fa tig u e , finally  ru p tu r in g  a t a stress w h ich  is below  
th e  tensile  o r  y ield  s tre n g th . W h en  repeated  stress is im posed  
o n  th e  m ate ria l, a n u m b e r o f s tru c tu ra l im p e rfec tio n s o r 
m in u te  c racks in  th e  su rface  lay er g ra d u a lly  p ro p a g a te  in w ard s, 
re su ltin g  in  fa tig u e  fa ilu re. F u rth e rm o re , if  o x id a tio n  o r de- 
c a rb u riza tio n  o ccu rs  in  th e  su rface  layer, its  s tre n g th  
decreases, w h ile  th e  presence o f n o tch es causes stress co n cen ­
tra tio n s , in  b o th  cases le ad in g  to  early  fa ilu re  o f th e  m ateria l. 
C o n seq u en tly , to  en h an ce  fa tig u e  s tre n g th , i t  is desirable to  
h a rd en  th e  su rface  lay er a n d  to  e lim in a te  th e  p resence of 
no tches. M e th o d s  o f h a rd e n in g  th e  su rface  lay er in c lu d e  ca r-  
b u riz in g , n i tr id in g , in d u c tio n  h e a tin g  a n d  q u en ch in g , su rface  
ro llin g , a n d  sh o t peen ing . O f these, th e  firs t th ree  m eth o d s 
a re  app licab le  to  iro n  a n d  steel b u t  h a rd ly  to  o th e r alloys, 
w h ile  su rface  ro llin g  gives rise to  a  n u m b er o f p rac tica l diffi­
cu lties. C o n seq u en tly , as sh o t p een in g  is co m p ara tiv e ly  sim ple  
a n d  has p ro v e d  effective, th e  p re sen t in v es tig a tio n  is con cern ed  
w ith  fa tig u e  tests c a rried  o u t  o n  p o lish ed  a n d  sh o t peened 
sp ec im en s o f p u re  iro n , a b rass, a  S i-M n  sp rin g  steel, a n d  an  
a lu m in iu m  alloy , th e  chem ical co m p o sitio n s o f w h ich  are 
g iv en  in  T a b le  I. A lso , as i ro n  a n d  steel p ro d u c ts  generally

T a b l e  I. P e r c e n t a g e  c o m p o s i t i o n  o f  s p e c i m e n s  t e s t e d

Iron Brass Si-M n steel Al-alloy

Carbon 0 053 _ 0-540 _
Silicon 0 1 6 0 .—. 1 -500 0-50
M anganese 0 1 1 0 — 0-810 0-54
C opper — 59-22 0-230 4-06
C hrom ium —■ —■ 0-034 ■—
Zinc — 39-93 — 0-45
Iron 99-667 0-15 96-866 0-49
Lead — 0-29 — —
Tin — 0-41 —■
M agnesium — — 0-83
Phosphorus 0-004 -—• 0-007 —
Sulphur 0-006 0-013 —
Alum inium -— — 93-13

have a  d e ca rb u riz ed  layer, it w as co n sid ered  desirable to  carry  
o u t  ad d itio n a l tests to  c la rify  th e  effects o f sh o t p een ing  on  the  
S i-M n  sp r in g  steel w ith  a d eca rb u rized  layer, as i t  w as believed 
reasonab le  to  expect th a t  sh o t peen in g  sh o u ld  have a beneficial 
effect o n  fa tig u e  s tre n g th  in  su c h  a case. B efore use, all 
spec im ens w ere su b jected  to  h e a t trea tm e n t, i.e. 980 deg. C. 
fo r th e  iro n , 650 deg. C . fo r  th e  b rass, 850 deg. C . fo r  th e  
S i-M n  steel, a n d  415 deg. C . fo r th e  a lu m in iu m  alloy. In  all 
cases, th e  d u ra tio n  o f h eat trea tm e n t w as 1 h r ., a n d  th e  speci­
m en s w ere a llow ed  to  cool in  th e  fu rnace . A  su m m ary  of the  
experim en ta l re su lts  o b ta in ed  is given in  T ab le  I I . I t  sh o u ld

T a b l e  II.  S u m m a r y  o f  e x p e r i m e n t a l  r e s u l t s

Tensile
Specimen strength, 

k g /m m 2

Increase in 
i hardness by 

shot peening, 
per cent

Increase in 
fatigue limit by 
shot peening, 

per cent

Iron 1 30-4 56 3
Brass i 43-3 88 13
Si-M n steel 87-6 43 5
Al-alloy 24-5 40 11

be n o ted  th a t,  a lth o u g h  sh o t p een ing  h a rd en s th e  su rface  layer, 
w ith  a  beneficial effect o n  fa tig u e  s tre n g th , i t  also ten d s  to  
p ro d u ce  u n ev en  surfaces as a  re su lt o f th e  im p a c t o f th e  sho t, 
th u s  p ro d u c in g  n o tch es o r  sites o f stress co n ce n tra tio n , w h ich  
have a n  adverse  effect o n  fa tig u e  s tren g th . I f ,  therefo re , a 
sp ec im en  is annealed  a t  h ig h  te m p e ra tu re  a fte r sh o t peening,

th e  h a rd en ed  lay e r w ill n a tu ra lly  be so ften ed , leav in g  o n ly  th e  
uneven  surface , e n h an c in g  th e  n o tc h  effect a n d  c au s in g  th e  
fa tig u e  s tre n g th  to  d ro p  co n sid erab ly .— S. Takeuchi and T. 
Hom m a, Science Reports of the Research Institu te Tohoku  
U niversity, Series A , Vol. 10, N o. 6, pp. 426-434; Vol. 11, 
N o. 1, pp. 48-55. The Engineers' D igest, June 1959; Vol. 20, 
pp. 245-246.

15,000-b.h.p. D iesel for N o rw egian  Tanker
S h o p  tr ia ls  have recen tly  been  co m p le ted  in  th e  eng ine  

w orks o f U d d ev allav arv e t, S w eden , o f a n  U d d e v a lla -G o ta v e rk e n  
tw e lv e-cy lin d er D iesel eng ine w h ic h  develops 15,000 b .h .p . 
(17,900 i.h .p .)  a t  112 r .p .m . T h is  is th e  h ig h es t p o w ered  
G o tav erk en -ty p e  eng in e  b u ilt  to  date. T h e  cy lin d e rs  have a 
bo re  o f 760 m m . a n d  th e  p is to n  stro k e  is 1 ,500 m m . T h is  
design  of tu rb o ch a rg ed  en g in e  is lo n g itu d in a lly  scavenged  an d  
re ta in s  a re c ip ro ca tin g  d o u b le -a c tin g  scav en g in g  a ir  p u m p  fo r 
each  c y lin d e r to  give g rea te r re liab ility  in  th e  ev en t o f  one  o r  
m o re  tu rb o b lo w ers b e in g  o u t  o f a c tio n . T h ese  p u m p s  are 
sim ple  u n its  w ith o u t r in g s  b u ilt  in to  th e  u p p e r  p a r t  o f th e  
eng ine  en tab la tu re , a n d  d riv en  fro m  each  crosshead . T u r b o ­
c h a rg in g  is o n  th e  c o n s tan t-p re ssu re  system  w ith  th e  p u m p s  
co n n ec ted  in  series w ith  th e  tu rb o ch a rg ers . E x h a u s t gas te m ­
p era tu res  rem a in  below  350 deg. C . a t  112 r .p .m ., th is  leav in g  
a su itab le  m a rg in  o f  safety  fo r  th e  c en tra lly  d isposed  ex h au st 
valve in  each  cy lin d e r cover. F re sh  w a te r co o lin g  is a d o p te d  
fo r  th e  c y lin d e r jackets, b u t  th e  p is to n s  a re  o il cooled. T h is  
class o f en g in e  has a w elded b ed p la te  a n d  en ta b la tu re s , th ere  
b e in g  a separa te  en ta b la tu re  to  each  c y lin d e r. A  la rg e r size o f 
p re ssu re  ch arg ed  eng ine  is a t  p re sen t u n d e r  c o n s tru c tio n  a t th e  
G o tav erk en  w orks, th is  h a v in g  a c y lin d e r b o re  o f 850 m m . a n d  
a p is to n  stroke o f 1,700 m m . I t  w ill be  b u ilt  w ith  f ro m  six to  
tw elve cy lin d ers  to  give a m a x im u m  o u tp u t  o f 22 ,000  b .h .p . 
T h e  p ro to ty p e , a n  1 1 ,000-b .h .p . eng ine , is sch ed u led  fo r  shop  
tr ia ls  in  Ju n e  1960. T h e  U d d e v a lla -b u ilt  15 ,000-b .h .p . eng in e  
is no w  be ing  in sta lled  in  th e  3 4 ,0 0 0 -to n  tan k e r Norse K ing  
b e in g  b u ilt fo r  A /S  N o rsem an , o f  O slo .— The M otor Ship, 
June 1959; Vol. 40, p. 122.

Ship Propulsion  by Means of Free P iston  Gas Turb ines
T h e  free  p is to n  gasifier m ay  be co n sid ered  as a single 

cy lin d er su p e rch a rg ed  D iesel eng ine , w o rk in g  o n  the  tw o -s tro k e  
cycle w ith  o p p o sed  p is to n s  w hose w o rk  is tran s fe rre d  d irec tly  
to  th e  co m p resso r p is to n s. T h e  specia l fe a tu re  o f  th e  c o n ­
c ep tio n  is th a t  a m in im u m  o f m o v in g  p a r ts  is re q u ire d  th ro u g h  
th e  d irec t co n n ex io n  o f the  co m p resso r p is to n s  to  th e  eng in e  
p isto n s a n d  th e  lo ca tio n  o f th e  en g in e  c y lin d e r be tw een  th e  
co m p resso r cy linders . T h e re  is no  c ra n k sh a ft, n o  c ran k sh a ft 
bearings, no  cam sh aft, no  drive , n o th in g ;  i t  c a n n o t be  sim pler. 
In  a gasifier, th e  w hole  o f  th e  a ir  f ro m  th e  co m p resso r is  
delivered  to  th e  eng in e  cy lin d er, w h ic h  is th e re fo re  h ig h ly  
su p e rch a rg ed , th e  large  excess o f  a ir  p a ss in g  o u t  to  th e  ex h au s t 
as scavenge a ir. T h e  p o w er gas consists o f  a t  least 75 p e r  
cen t o f u n b u rn t  a ir , th e  re m a in d e r b e in g  th e  p ro d u c ts  o f co m ­
b u s tio n  o f th e  fuel. F ig . 26  show s a n  en g in e  ro o m  lay o u t 
fo r  a 10 ,000-to n  d ead w e ig h t cargo  sh ip  e q u ip p e d  w ith  a 
5 ,790-s .h .p . free  p is to n , gas tu rb in e  p ro p u ls io n  in s ta lla tio n . In  
th is  desig n  th e  g a in  in  d ead w e ig h t a n d  carg o  space show s to  
fu ll ad v an tag e . E x p ressed  in  figures th e  sh ip  e q u ip p e d  w ith  a 
free p is to n  gas tu rb in e  realizes, in  co m p ariso n  w ith  th e  sam e 
sh ip  b u t  D iesel en g in ed , a g a in  in  d ead w eig h t o f  a b o u t 250 
to n s  a n d  a gain  in  cargo  space of a b o u t 370 m 3. A lso , w ith  
re g ard  to  th e  a cc o m m o d a tio n  th e  free p is to n , gas tu rb in e  p ro ­
p u ls io n  p la n t p re sen ts  m an y  possib ilities , th an k s  to  th e  sm all 
casing  req u ired . T o  p ro v id e  fo r  th e  e lectrical re q u ire m e n ts  a t  
sea, e ith e r a  sh a f t  d riv en , c o n s tan t vo ltage  d y n am o  c an  be u sed , 
o r  a  gas tu rb o -d y n a m o  tak in g  p o w er gas f ro m  th e  m a in  gas 
line. C o n seq u en tly  th e  w hole  p la n t  ru n s  o n  re sid u al fuel 
d u r in g  sea service. A s a ru le  th e  h a rb o u r  lo ad  o f  these  sh ip s 
is n o t  sufficient to  have  a  gasifier in  eco n o m ic  service so th a t  
in  th is  case th e  a p p lic a tio n  o f a  gas tu rb in e  d riv en  g en era to r 
is n o t  ju stified  a n d  D iesel d riv en  g en era to rs  a re  em ployed .—  
A. S. A nneveld, International Shipbuilding Progress, June 
1959; Vol. 6, pp. 265-269.
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F ig . 26— Proposed machinery arrangement of an A .D .M .— S.I.G .M .A . free 
piston gas turbine propulsion installation of 5,790 s.h.p. in a cargo ship of

10,000-tons deadweight
1) Six gasifiers; 2) O ne gas turbine; 3.) One reduction gear; 4) One manoeuvring desk; 5) One 
gas turb ine driven generator; 6) Tw o Diesel m otor driven generators with starting  air com­
pressors; 7) One m ain sw itchboard; 8) T hree fuel oil separators; 9) One fuel oil transfer pum p; 
10) Tw o fuel oil surcharge pum ps; 11) Tw o lubricating oil separators; 12) T w o lubricating oil 
pum ps; 13) T w o cooling oil pum ps; 14) T w o salt and fresh cooling w ater pum p sets; 15) One 
ballast pum p; 16) One general service and fire fighting pum p; 17) One bilge pum p; 18) One 
oily w ater separator; 19) One hydrophore p lan t; 20) One evaporator; 21) O ne condensate 
cooler; 22) O ne hotwell; 23) One inspection tank; 24) Tw o feed pum ps; 25) One Cochran oil 

fired boiler; 26) One La M ont exhaust gas fired boiler 
Com parison of w eigh ts:
Diesel propulsion installation 418 tons
Free piston gas turbine propulsion installation 168 tons 
Benefit in deadweight with free piston propulsion

installation 250 tons
Benefit in cargo capacity with free piston

propulsion installation 870 m ::



166 Marine Engineering and Shipbuilding

Tw in-screw  Ferry
T h e  Carisbrooke Castle, o w n ed  by  th e  S o u th a m p to n , Isle  o f 

W ig h t a n d  S o u th  o f E n g la n d  R oyal M a il S team  P ack et 
C o m p an y , L td .  (R ed F u n n e l  S team ers), has  recen tly  en te red  
service be tw een  S o u th a m p to n  a n d  th e  Is le  o f  W ig h t. T h e  
p rin c ip a l p a r tic u la rs  o f th e  Carisbrooke Castle a re  as fo llo w s : —  

L e n g th  overall, in c lu d in g  r a m p
a n d  fe n d er . . .  . . .  . . .  191ft. 2 in .

L e n g th  o n  w a terlin e  . . .  . . .  180ft. Oin.
B read th , m o u ld e d  . . .  . . .  40 ft. Oin.
D e p th , m o u ld e d  to  m a in  deck 10ft. 7in.
D ra u g h t  a m id sh ip s  . . .  . . .  6 ft. Oin.
G ro ss reg is te r . . .  . . .  . . .  671 to n s 
Serv ice  speed  . . .  . . .  . . .  14 k n o ts  

U s in g  th e  ro ll-o n , ro ll-o ff p rin c ip le , th e  new  vessel can  carry  
m o to r  cars a n d  a ll ty p es o f  co m m erc ia l vehicles, in c lu d in g  
lo rries, m ob ile  c ran es a n d  o u tsize  vehicles, th e  sa ilin g  tim es

being  a rra n g e d  so th a t  i t  is possib le  to  co m p le te  th e  o u tw a rd  
a n d  re tu rn  passages in  one  day. A p p ro x im a te ly  45 vehicles 
can  be c a rried  o n  th e  m a in  deck w ith  a n  u n re s tr ic te d  h e ig h t a t 
th e  fo re  en d  fo r lo rries o f  u p  to  20  to n s  in  w e ig h t each. A ll 
th e  deck m ac h in e ry  is o f  th e  V ic k e rs -A rm s tro n g /V .S .G . 
e lectric  h y d ra u lic  typ e , a n d  in c lu d es  one  cable l if t in g  a n d  
w a rp in g  c ap s ta n  o n  th e  s ta rb o a rd  side, a  w a rp in g  c a p s ta n  to  
p o r t ,  tw o  ra m p  h o is tin g  w in ch es in  th e  fo rw a rd  m ach in ery  
houses, a n d  a  w a rp in g  c ap s ta n  f itted  a ft. T h e  s tee rin g  g ear is 
o f th e  h a n d /p o w e r  e lectric  h y d ra u lic  ty p e  c o u p le d  to  tw in  
ru d d e rs  o f  sp ad e  design . P ro p u ls io n  is by  tw o  e ig h t-cy lin d e r, 
tw o -stro k e , d irec t-rev e rs in g , C rossley  D iese l en g in es, ty p e
H .R .N .8 /4 5 , w ith  cy lin d ers  1 0 |- in .  d iam e te r  a n d  a  p is to n  
s troke  o f  1 3 iin . A t  450 r .p .m . each  e n g in e  develops 900 b .h .p . 
a n d  is d irec t co u p led  to  a p ro p e lle r  o f  T h o rn y c ro f t ’s design. 
T h e  p ro p e lle r sh a fts  ru n  in  o il-b a th  s te rn  tu bes.— The M otor  
Ship, June 1959; Vol. 40, pp. 134-135.
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Engine W a ste  Heat U tilization

D iesel e n g in e  coo lin g  by  m ean s o f b o ilin g  h e a t tra n s fe r  o r  
e b u llien t co o lin g  has received  co n sid erab le  a tte n tio n  w ith in  th e  
p a s t few  years because  of its  n u m ero u s  ad v an tag es. T h ese  
ad v an tag es  in c lu d e  m o re  u n ifo rm  h e a tin g  o f c y lin d e r w alls 
a n d  heads, re d u c tio n  o f c o n d en sa tio n  in  th e  co m b u s tio n  
ch am b er a n d  crankcase, a n d  th e  poss ib ility  o f  u s in g  ch eap er 
fuels. T h e  eb u llien t co o lin g  system  has m a n y  o f  th e  c h arac ­
te ris tic s  o f  a  low  p re ssu re  w a te rtu b e  boiler. A  steam  sep a ra to r 
is re q u ire d  th a t  separa tes th e  s team  fro m  th e  b o ilin g  w ater. 
T h e  system  operates a t  ab o u t 151b. p e r  sq. in . gauge, a n d  th e

th e  fr ic tio n  r in g s  are rem oved .— The Engineers' D igest, June 
1959; Vol. 20, p. 234.

Swedish Com b ined  O re  and O il C a rrie r

T h e  S w ed ish  sh ip o w n ers, T rafik ak tieb o lag et G ran g esb erg - 
O x e lo su n d , S to ck h o lm , have tak en  de livery  o f a large  co m b in ed  
o re  a n d  oil carrie r. T h is  vessel, th e  M algom aj, 34,200 to n s  
d .w ., is th e  la rg es t vessel o f its  ty p e  so f a r  b u ilt  b y  G o tav erk en  
A /B , G o th e n b u rg , b u t  fo llow s th e  lines o f several sh ip s th a t  
have a lread y  been c o n s tru c te d  fo r  th e  o w ners, w h o  o p e ra te  a 
larg e  fleet o f  vessels in  th e  i ro n  o re  trad e . T h e  M algom aj is

Diesel engine ebullient cooling system  using steam turbine driven air condenser fan (59— O G P -7 )
A) Steam  turbine; B) Speed reducer; C) F a n ; D ) C ondensate tank ; E)

Condensate pum p

steam  is n o rm a lly  sen t to  a co n d en ser a n d  re tu rn e d  to  th e  
system . O n e  m e th o d  o f  c o n d en s in g  th e  steam  is co n sid ered  
in  th is  p ap er. T h e  lo w  p re ssu re  steam  is ex p an d e d  th ro u g h  
th e  tu rb in e  to  a tm o sp h e ric  p re ssu re , a n d  co n d en sed  by  th e  
coo ling  a ir  su p p lied  by  th e  tu rb in e  d r iv en  fan . T o  o b ta in  th e  
m ax im u m  u til iz a tio n  o f  th e  availab le  en erg y  in  th e  steam  i t  is 
desirab le  th a t  th e  tu rb in e  have  th e  h ig h es t possib le  efficiency.
— Paper by J. C. Georgian, presented at the 1959 A S M E  Oil 
and Gas Power Conference.

Im proved Fusion A b rad ing  Process fo r  Rem oving  Surface Material 
from  Metals

A lth o u g h  th e  p rin c ip le  o f  u s in g  fr ic tio n a l heat fo r  re ­
m o v in g  m ate ria l f ro m  a w orkpiece  has a lread y  been em ployed  
successfu lly  in  fr ic tio n  p a r tin g  discs a n d  fu s io n  bandsaw s, 
recen tly  p a te n ted  eq u ip m e n t d iffers f ro m  su c h  a rran g em en ts  
in  th a t  rem oval is effected by  fu s io n  o f th e  m ate ria l by  the  
ra p id  ac tio n  o f fr ic tio n  edges, fo llow ed  by  e n tra in in g  a n d  
p ro jec tin g  th e  fu sed  m ate ria l aw ay  fro m  th e  w orkp iece  by  
cen trifu g a l ac tio n . T h is  p rocess, w h ich  is su itab le  fo r  rem o v in g  
su rface  m ate ria l f ro m  fla t o r  c u rv ed  m eta l w orkpieces, in ­
c lu d in g  ro d s  a n d  w ires, com prises p ressin g  o n  to  th e  surface  
a specia l ro ta ry  p o w er d riv en  to o l w h ic h  p resen ts  o n e  o r  m ore  
n a rro w  f r ic tio n  edges ro ta t in g  a t a h ig h  speed a n d  p ro v id ed  
w ith  fine tee th . T h e  to o l passes o ver th e  su rface  a t  r ig h t  angles 
to  th e  a p p lie d  p ressu re , th e  h eat o f  fr ic tio n  p ro d u c e d  cau s in g  
fu s io n  of th e  su rface  to  th e  p las tic  o r  liq u id  s ta te , th e  fu sed  
m ate ria l th e n  b e in g  rem oved  by  cen trifu g a l ac tio n . I n  p ractice , 
th e  to o l c an  be e q u ip p e d  w ith  a rev o lv in g  d isc  fitted  w ith  one 
o r  m o re  p ro jec tin g  fr ic tio n  r in g s  o f h ig h  s tre n g th  steel a n d  
p ro v id ed  w ith  fine tee th , a n d  th e  o p e ra tio n  c a n  be com b in ed  
w ith  th e  use  o f  abrasive  p a rtic le s  in tro d u c e d  by  a gas o r  liq u id  
betw een  th e  su rface  to  be w o rk ed  a n d  th e  fr ic tio n  edges. T h e  
use o f oxygen  as a c a rrie r  fo r th e  abrasive  is p a r tic u la r ly  
su itab le , as i t  assists rem oval o f th e  fused  m ate ria l by  cau s in g  
its  co m b u s tio n . I n  a d d itio n , su p p le m e n ta ry  h e a t c an  be p ro ­
d u ced  b y  e lectric  a rcs  betw een  th e  to o l a n d  w orkpiece. I t  is 
s ta te d  th a t ,  b y  c o m b in in g  th e  fu s io n  tre a tm e n t w ith  th e  u se  o f 
an  abrasive, a n y  su rface  irreg u laritie s  left o n  th e  w orkpiece by

p o w ered  b y  a  G o tav erk en  D iesel eng ine. T h e  p r in c ip a l 
p a r tic u la rs  o f  th e  M algom aj a re  as fo llow s

L e n g th  o.a.
L e n g th  b .p . . . .  
B re ad th , m o u ld e d  
D e p th , m o u ld e d  
D ra u g h t  
D e ad w eig h t . . .
N e t  to n n ag e  . ..
G ro ss to n n ag e  
M a c h in e ry  o u tp u t  
S peed  o n  tr ia ls , lo ad ed

655ft. Oin. 
630ft. Oin. 

88 ft. 6in. 
50ft. 6in. 
35ft. Oin. 

34,200 to n s  
15,013 to n s  
24,223 to n s  

9 ,350  b .h .p . 
15 k n o ts

M idsh ip  section of the Malgomaj
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T h e  M algom aj has he r p ro p e llin g  m ach in ery  a n d  n av ig a tin g  
bridge  a f t, a n d  has been c o n s tru c ted  o n  th e  lo n g itu d in a l 
f ra m in g  system , b o th  a t th e  b o tto m  a n d  th e  sides. T h e  tra n s ­
verse b u lk h ead s a re  o f th e  G o tav erk en  co rru g a ted  design , an d  
th e  lo n g itu d in a l b u lk h ead s in  th e  ore h o ld s are flat. T w o  
tu n n e ls  r u n  below  deck o n  e ith e r side o f th e  sh ip , a n d  these 
c an  be used  by  th e  crew  in  b a d  w eather. T h e y  also  serve th e  
p u rp o se  o f c a rry in g  th e  e lectric  cables a n d  te lep h o n e  w ires. 
A  fea tu re  o f th e  vessel is th e  size o f th e  tw o  lo n g  cen tre  ho lds 
fo r  c a rry in g  ore. T h e  len g th  o f th e  fo rw a rd  cargo  h o ld  is 
a b o u t 240ft. a n d  th e  a fte r  h o ld  ab o u t 195ft. B o th  h o ld s have 
a m ean  b re a d th  o f ab o u t 41ft. a n d  a d e p th  o f ab o u t 3 8 ft., th e  
to ta l vo lum e, in c lu d in g  th e  ha tch w ay s, b e in g  in  th e  reg io n  of
633,000 cu . ft. T h e re  are th ir te en  h a tch w ay s a n d  each  of 
these m easu res 24 ft. b y  29ft. T h e  covers a re  o f a special 
desig n  developed  b y  G o tav erk en , a n d  each  cover is in  tw o 
sec tions co n n ec ted  by  h in g es a n d  h y d ra u lica lly  o p era ted  by  a 
telescopic u n i t  lo ca ted  o n  th e  o u ts id e  o f th e  h a tc h  coam ing . 
T h e  oil carg o  tan k s  are a rran g ed  o n  each  side o f th e  sh ip  an d  
below  th e  o re  holds. T h e re  are  th ir te en  o f these tan k s o n  each 
side w ith  a to ta l cap ac ity  o f 1 ,275,000 cu. ft. A  cargo  p u m p  
ro o m  is lo ca ted  am id sh ip s. T h e  p ro p e llin g  m ach in ery  consists 
o f  a  s in g le -a c tin g  tw o -s tro k e  G o tav erk en  D iesel en g in e  of 
w elded  c o n s tru c tio n . I t  has ten  cy lin d ers  o f  760 m m . bore 
a n d  1,500 m m . stroke , d ev elop ing  9,350 b .h .p . a t  112 r.p .m . 
T h e  d iam e te r o f th e  p ro p e lle r is 20ft. l a in ,  a n d  th e  p itc h  at
0-7 R  is 13ft. 3 | i n .  T h e  e n g in e  has been designed  to  ru n  on  
heavy b o ile r fuel. A lte rn a tin g  c u r re n t  a t 440 vo lts , 3 phase, 
60 cycles is su p p lied  by  th ree  6 -cy lin d er, fo u r-s tro k e  G o tav erk en  
D iesel e n g in e  d riv en  324-kV A  a lte rn a to rs . E ach  eng ine has an  
o u tp u t  o f  380 b .h .p . a t  360 r .p .m . I n  a d d itio n  th e re  is a steam  
tu rb in e  d riv en  245 -k V A  a lte rn a to r  su p p lied  w ith  steam  w hile 
th e  sh ip  is a t  sea f ro m  th e  ex h au s t gas boiler. S team  fo r  cargo  
p u m p in g  is g en era ted  by  tw o  S co tch  b o ile rs .— The Shipping  
W orld, 2nd Septem ber 1959; Vol. 141, pp. 121-122.

N e w  D irec t Reversing Engine
B ased u p o n  th e  specific req u irem en ts  o f m arin e  p ro p u ls io n  

in s ta lla tio n s  in  n e a r w a te r traw lers, coasters, tu g s  a n d  s im ila r 
sized  c ra f t ,  th e  N a tio n a l G a s  a n d  O il E n g in e  C o. L td . of 
A s h to n -u n d e r-L y n e  have p ro d u c ed  a new  ran g e  of d irec t-  
rev ersin g  D iesel eng ines, k n o w n  as th e  Sovereign  class. T h ese  
eng ines hav e  a c y lin d e r d iam ete r o f  12in. a n d  a s troke  o f 15in. 
a n d  th ey  have been developed fro m  the b a ck g ro u n d  of success­
fu l experience  ga in ed  w ith  th e  N a tio n a l ty p e -F 4 A  u n id ire c ­
tio n a l p o w er u n it.  T h e  new  design  is a vertica l, in -lin e , fo u r-

stroke  cycle eng ine, a n d  is to  be b u ilt  in  six, seven an d  
e ig h t-cy lin d er u n its , e ith e r w ith  n o rm a l a sp ira tio n  o r  w ith  
tu rb o ch a rg in g . I n  th e  s ix -cy lin d e r fo rm , th e  en g in e  has 
a lready  been o rd ered  fo r  in s ta lla tio n  in  n in e  n e a r w a te r  traw lers, 
to  be b u ilt  fo r  th e  A b erdeen  a n d  L o w esto ft fleets. O f a  new  
ta n k  tes ted  design , th e  A berdeen vessels in co rp o ra te  th e  u n u su a l 
fe a tu re  o f a tra n so m  s te rn  a n d  th e  d im en sio n s a re  109ft. Oin. 
overall by  23 ft. Oin. m o u ld e d  by l i f t .  Oin. m o u ld ed . I n  each 
case, th e  m ain  p ro p e llin g  m ac h in e ry  w ill co n sis t o f  a Sovereign  
c la s s -F 4 A U U D M 6  six -cy lin d er tu rb o ch a rg ed  d irec t reversing  
eng ine, w ith  in te rcoo lers, a n d  d irec tly  co u p led  to  th e  p ro p e lle r 
shaft. T h is  type  o f eng ine  is capab le  o f d ev elo p in g  500 b .h .p . 
a t  300 r.p .m . T h e  sam e type  o f p ro p u ls io n  u n i t  is to  be in ­
sta lled  in  th e  L o w esto ft vessels, a lth o u g h  th e re  w ill be som e 
v a ria tio n  in  th e  overall d im en sio n s o f th e  h u ll. T h e  eng ine 
has a len g th , in c lu d in g  th ru s t  b lock, o f 19ft. Oin., a w id th  of 
5 ft. lO in. a n d  a  h e ig h t o f 9 ft. 2 in ., a n d  w eighs 20  ton s. 
Special a tte n tio n  has been p a id  to  th e  m in im u m  tim e  req u ired  
to  slow  d o w n  th e  eng ine  su ffic ien tly  to  o p erate  th e  ex trem ely  
sim ple  reversing  m ech an ism , a n d  th e  chan g eo v er fro m  ahead  
to  a ste rn  is co m p le ted  in  one m o v em en t w ith  very  little  effo rt 
b y  th e  o p erato r. T o  achieve th is , th e  ta p p e ts  are located  
betw een th e  ahead  a n d  a s te rn  cam s, th e  cam  m o tio n  being  
tra n s m itte d  to  th e  tap p e ts  by  th e  cam  fo llow er lever. T h is  cam  
fo llow er has offset ro llers, each  in  lin e  w ith  one o f th e  cam s, 
a n d  th e  a c tu a l e ffo rt req u ired  to  m o v e  fro m  th e  ah ead  to  
a ste rn  p o s itio n  is p ro v id ed  by  a co m p ressed  a ir  cy lin d e r o n  the 
m anoeuvring  sha ft. T h ro u g h o u t  th e  speed ran g e , th e  en g in e  is 
u n d e r  fu ll g o v ern o r co n tro l a n d  a n y  ra p id  lo ad  ch an g e , such  
as m ay  o c cu r in  heavy seas, does n o t give rise  to  w id e  v a ria tio n s  
in  eng ine  speed. T h e  eng in e  c o n tro ls , i llu s tra te d  in  F ig . 4, are 
g ro u p ed  o n  th e  op p o site  en d  to  th e  flyw heel a n d  c o n sist o f 
tw o  levers. O ne  lever, m ech an ica lly  co n n ec ted  to  th e  go v ern o r 
speed c o n tro l, operates th e  en g in e  speed, w h ile  th e  o th er 
c o n tro ls  th e  valves w h ich  su p p ly  th e  com p ressed  a ir  fo r 
s ta rtin g , s to p p in g  a n d  m an o eu v rin g .— The Shipbuilder and 
Marine Engine-Builder, Septem ber 1959; Vol. 66, pp. 531-533.

Nuclear Reactor for M arine Propulsion
C o n tra ry  to  m o st o th e r  designs o f  re ac to r p u t  fo rw a rd  fo r 

m arin e  p ro p u ls io n , th e  G .E .C ./S im o n -C a rv e s  design  is based  
o n  th e  gas cooled , g ra p h ite  m o d era ted  re ac to r a lread y  well 
estab lished  in  B rita in . M a jo r  adv an ces in  fuel e lem en t design , 
how ever, have resu lted  in  m u c h  h ig h e r  o u tle t gas tem p era tu res , 
a n d  very  m u c h  red u ced  overall size o f th e  re ac to r  system . O f 
com ple te ly  new  design , th e  fuel e lem en ts c o n sis t o f slig h tly

Fig. 4—Sovereign-class engine control and reversing mechanism
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F ig .  1— Longitudinal section through G .E .C ./S im on-C arves reactor

en rich ed  u ra n iu m  d io x id e  can n ed  in  sta in less steel. A s in  o th er 
G .E .C . reac to rs , th e  e lem ents a re  p ro v id ed  w ith  g ra p h ite  
sleeves. B locks h e ld  to g e th e r a n d  su p p o rte d  by  a su rro u n d in g  
steel s tru c tu re  fo rm  th e  g ra p h ite  core, th ro u g h  w h ich  th e  fuel 
e lem en t ch an n e ls  ex ten d  h o rizo n ta lly  a n d  are  in te rsp ersed  w ith  
c o n tro l ro d  ch annels , also  h o rizo n ta l. T h e  re ac to r p ressu re  
vessel is a h o rizo n ta l c y lin d rica l vessel w ith  do m ed  ends. 
C h a rg e /d isc h a rg e  s ta n d p ip e s  a re  a t o n e  en d , a n d  a co n tro l ro d  
a n d  em ergency  access p ip es a t  th e  o th er. T h e  m a in  gas d u c ts  
are co n n ec ted  th ro u g h  su itab le  nozzle  fo rg in g s. C o n s tru c te d  
of steel p la te , th e  m a in  sh ie ld in g  s tru c tu re  su rro u n d s  a n d  
su p p o rts  th e  p ressu re  vessel. T h e  c o n s tru c tio n  is o f an  
essen tia lly  cellu la r n a tu re , a n d , to  p ro v id e  a n e u tro n  sh ie ld , th e  
vo ids are filled w ith  p u rified  w ater. A t th e  c h a rg e /d isc h a rg e  
e n d  o f th e  s ta n d p ip es  th ere  is a co n cre te  p lu g  a n d  th e  sh ie ld in g  
w a te r is c ircu la ted  th ro u g h  an  ex te rn a l c o o lin g  c ircu it. F o r  
c a rry in g  th e  h ig h  p ressu re , c a rb o n  d io x id e  gas c o o lan t betw een 
th e  re ac to r vessel a n d  th e  fo u r  steam  ra is in g  u n its , th ere  are 
p r im a ry  co o lan t d u c ts  w ith  su itab le  b u tte rf ly  iso la tin g  valves, 
safety  valves, bellow s ex p an sio n  u n its , su p p o rts  a n d  re s tra in in g  
d a m p e r system s. T h e re  a re  fo u r  steam  ra is in g  u n its , w h ich  
are  m o u n te d  on  th e  o u ts id e  o f th e  m a in  sh ie ld in g  s tru c tu re  
above th e  reactor. E ac h  u n i t  has a n  econom izer, e v ap o ra to r 
a n d  su p e rh ea te r  sec tions, a n d  tu rb in e  d riv en  c irc u la to rs  are 
m o u n te d  a t  th e ir  a f te r  ends. In te rn a l  headers are  used  a n d  all 
s te a m /w a te r  co n n ex io n s pass o u t  th ro u g h  th e  specia lly  sh ap ed  
h ead  a t  th e  fo rw a rd  e n d  o f th e  u n it.  T h e  c h a rg e /d isc h a rg e  
m ach in e  is a p re ssu rized  a n d  sh ie ld ed  u n i t  w h ich  can  be c o n ­
n ec ted  to  a n y  one  of th e  c h a rg e /d isc h a rg e  s ta n d p ip es , th e re  
b e in g  o n e  o f  these  fo r  each  fuel ch an n e l. I t  is possib le to  
ch arg e  fuel w ith  th e  re ac to r u n d e r  lo ad  a n d  th e  sh ip  a t sea, 
sh o u ld  th is  be  req u ired . T o  co n tro l th e  n u c lea r reac tio n , there  
is a series o f  n e u tro n  a b so rb in g  tubes, w h ic h  c an  be in serted  
in to  th e  g ra p h ite  core. A  separa te  em ergency  sh u t-d o w n  
system  is p ro v id ed  in  th e  fo rm  of a d d itio n a l ro d s h o u se d  in ­
side th e  n o rm al co n tro l tubes. T h e  seco n d ary  gas c ircu its  
in c lu d e  th e  C O , g en era tio n  a n d  sto rage  eq u ip m e n t (m ak e-u p  
C O , o f h ig h  p u r ity  is g en era ted  fro m  fuel o il) a n d  C 0 2 
f iltra tio n  a n d  d ry in g  c ircu its . A  sep ara te  c irc u it  is p ro v id ed  to  
coo l fu e l e lem ents in  th e  c h a rg e /d isc h a rg e  m ach in e. T o  enable 
a c o n tin u o u s  check to  be m a in ta in ed  o n  th e  c o n d itio n s  o f th e  
fuel e lem en ts in  each  ch an n e l, th ere  is b u rs t  c a rtrid g e  de tection

e q u ip m e n t, w h ic h  is s im ila r to  ex is tin g  system s. R estin g  o n  a 
f la t g rillage, th e  c o n ta in m e n t vessel is a t ru n c a te d  cy lin d rica l 
s tru c tu re , w h ic h  houses all th e  n u c le a r a n d  s team  ra is in g  p lan t, 
w ith  th e  ex cep tio n  o f th e  steam  d ru m s, a n d  has th e  m in im u m  
possib le  n u m b e r o f p en e tra tio n s .— The Shipbuilder and M arine 
Engine-Builder, Septem ber 1959; Vol. 66, pp . 539-541.

Ebullient C oo lin g
E b u llien t co o lin g  fo r  to w b o a t eng ines, a lread y  c o m m o n ­

p lace  o n  th e  low er M iss iss ip p i R iver, is n o w  co n sid ered  p rac tica l 
fo r  u se  in  m o to r  vessels th a t  w o rk  in  h a rb o u rs  w ell to  th e  
n o r th . A  m a jo r  ad v an tag e  o f  su c h  a  system  is t h i s : a  b o a t 
u s in g  eb u llien t co o lin g  fo r  i ts  en g in es c an  r u n  o n  B u n k e r C  
fu e l in s tead  o f m o re  expensive  D iesel fuel. U n t i l  recen tly , 
how ever, a serious d isad v an tag e  has m ad e  e b u llien t co o lin g  
im p ra c tica l in  n o r th e rn  h a rb o u rs . S ta n d a rd  an tifreezes w ill 
n o t  azeo tro p e  w ith  w a ter, a n d  th e  re su lt has been th a t  a  v ita l 
p o r t io n  of th e  co o lin g  system  has rem a in ed  u n p ro te c te d  in  
freez in g  o r  su b -freez in g  tem p era tu res . T h e  an sw er to  the  
p ro b lem  is a h ea t tra n s fe r  a g en t th a t  w ill m ix  w ith  w ater. I t  
w as in tro d u c e d  b y  th e  D o w  C h em ica l C o m p an y  u n d e r  th e  
trad e m a rk , “ D o w th e rm  209” . D o w th e rm  209 , w h ic h  w ill 
azeo trope  w ith  w a te r, p ro v ed  su p e rio r in  g iv in g  freeze p ro te c ­
t io n  b o th  in  th e  eng in e  a n d  in  th e  co n d en sa te  re tu rn  line. 
T h e  p ro d u c t  has also  been  in h ib ited  to  m in im iz e  co rrosion . 
T h e  fo rm u la tio n ’s h eat tra n s fe r  efficiency co m p ares fav o u rab ly  
w ith  w ater. I t  is reco m m en d ed  fo r  use  in  a  53 p e r c en t (by 
w e ig h t) so lu tio n  in  w a ter, a m ix tu re  th a t  gives freeze p ro te c ­
tio n  d o w n  to  a p p ro x im a te ly  —45 deg. F . A  60 p e r cen t 
m ix tu re  p ro v id es freeze p ro te c tio n  d o w n  to  —80 deg. F . 
E b u llien t c o o lin g  keeps a n  in te rn a l co m b u s tio n  eng in e  o p e ra tin g  
a t a  c o n s tan t, u n ifo rm  te m p e ra tu re  a t a ll tim es, n o  m a tte r  h o w  
th e  eng in e  speed o r  lo ad  m ig h t  vary . T h e  key to  th is  ab ility  
is th a t  c irc u la tio n  in  a n  e b u llien t co o lin g  sy s tem  does n o t  s ta r t  
u n til  th e  c o o lan t reaches th e  b o ilin g  p o in t. A n d  if  one cy lin d e r 
is o p e ra tin g  a t a  g rea te r lo ad  th a n  o th e rs , a d d itio n a l co o lin g  
b enefits reach  th a t  area. U sab le  h o rse  p o w er can  o ften  be in ­
creased b y  th e  re su lta n t increase  in  en g in e  efficiency. S ince  
th e  n a tu ra l  law  o f b o ilin g  is u se d  as a n  a u to m a tic  c o n tro l o f 
tem p e ra tu re , th e  u n ifo rm  tem p e ra tu re s  th a t  re su lt p ro v id e  still 
o th e r  ad v an tag es over c o n v en tio n a l engines. F o r  exam ple, 
th e re  is less c y lin d e r w ear a n d  lu b ric a tin g  oil s lu d g in g — a fa c t
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th a t  n a tu ra lly  decreases m a in ten an ce  costs w h ile  len g th en in g  
th e  life  o f th e  eng ine.— M arine N ews, Septem ber 1959; Vol. 
46, p. 31.

French Cargo  Vessel w ith  Transverse Jet U n it
T h e  F re n c h  S h ip o w n ers, N o u v e lle  C o m p ag n ie  H av ra ise  

P en in su la ire  d e  N a v ig a tio n , P a ris , have recen tly  tak en  delivery  
o f  a  carg o  vessel f itted  w ith  a tran sv erse  jet u n i t  in  th e  bow . 
T h is  vessel, th e  Ville de Nantes, 8,700 to n s  d .w ., has been 
b u ilt  b y  A teliers e t C h a n tie rs  de L a  Seine M a ritim e . T h e  
ow n ers o f th e  Ville de Nantes have a lread y  h a d  fo u r  vessels 
w ith  P leu g er active  ru d d e rs , b u t  th is  is th e  first o f th e ir  sh ips 
to  be  e q u ip p e d  w ith  a bow  u n i t  as w e ll : in  p o in t  o f fa c t, i t  is 
th e  f irs t cargo  vessel to  be  e q u ip p e d  w ith  P leu g er tran sv erse  
bo w  p ro p u ls io n . T h e  p ro p e llin g  m ach in ery  in  th e  Ville de

70 r .p .m ., a n d  th e  sh ip ’s d em an d s c a n n o t be m et by  the  
a lte rn a to r  (A l) ,  an  a u to m a tic  sw itch  (Ic ) com es in to  o p e ra tio n  
a n d  cu ts  off th e  su p p ly  fro m  th e  sh a f t-d riv e n  a lte rn a to r  a n d  
o p en s a d .c. c irc u it  w h ic h  energizes th e  m ag n e tic  co u p lin g . 
T h is  ac ts  as a c lu tc h  a n d  th e  flyw heel in e rtia  s ta r ts  th e  D iesel 
eng ine. T h e  tim e  tak en  fo r  th is  chan g eo v er is a b o u t  one 
second, a n d  n e ith e r th e  freq u en cy  n o r  th e  vo ltag e  a t th e  b u s­
b a rs  show  an y  su b s ta n tia l v a ria tio n . T h is  in s ta lla tio n  has been 
designed  so th a t ,  in  th e  ev en t o f  a  su d d e n  b re ak d o w n  o f th e  
M .G .O . D iesel eng ine , th e  in e rtia  s to re d  in  th e  flyw heel o n  th e  
m anoeuvring  u n i t  w ill d rive  th e  a lte rn a to r  fo r  a b o u t 15 
seco n d s: th is  is sufficient tim e  fo r  th e  vessel to  be k e p t u n d e r  
p o w er, a n d  m o re  th a n  is re q u ire d  fo r  a n o th e r  D iesel eng in e  
eq u ip p ed  w ith  a n  e lec tro -m ag n e tic  s ta r tin g  device to  be p u t  in  
parallel. T h is  a rra n g e m e n t ensu res com p le te  c o n tin u ity  o f th e

Schematic arrangement of power generation by Diesel driven alternators and propeller shaft driven d.c. generators
A4) 100-kVA alternator; M D 4) 65-h.p. Diesel engine; G C ) 380-kW  generator; M C ) 360-kW  
m otor; A l)  400-kVA alternator; V) Flywheel; M D 1) Diesel engine; A2) 325-kV A  alternator;

M D 2) Diesel engine; A3) 215-kVA alternator; M D 3) Diesel engine.

N antes co n sists  o f a B u rm eiste r a n d  W ain  tw o -stro k e  five- 
c y lin d e r  D iesel eng ine , ty p e  5 7 4 -V T B F -1 6 0 , b u ilt by  the  
C h a n tie rs  de  l’A tlan tiq u e  P en h o e t-L o ire . T h is  eng in e  has a 
c o n tin u o u s  o u tp u t  o f  6 ,250 b .h .p . a t  115 r.p .m . T h e  ex h au st 
gases f ro m  th e  m a in  en g in e  a n d  fro m  th e  aux ilia ry  D iesel 
eng ines pass th ro u g h  a  w aste  h eat bo ile r a n d  su p p ly  steam  fo r 
h e a tin g  a n d  o th e r  services o n  board . T h e  N .T .  system  of 
e lectric  p o w er g en era tio n  has been em ployed  in  th is  sh ip . I n  
a d d itio n  to  th e  60 0 -h .p . P leu g er active ru d d e r  m o to r, th ere  is 
a  3 5 0 -h .p . m o to r  f itted  to  th e  P leu g er bow  u n it. T h ese  m o to rs  
are su p p lied  b y  th e  sh ip ’s a.c. su p p ly  a n d  are  u sed  w h en  th e  
vessel is m an o eu v rin g  in  h a rb o u r, a n d  it is one of th e  a d v an ­
tages o f  th e  N .T .  system  th a t  th e  heavy  s ta r tin g  c u rre n t fo r  
these  m o to rs  can  be su p p lied  w ith o u t  any  fear o f in te r ru p tio n  
o f  a n y  o th e r  o f  th e  sh ip ’s supplies. T h e  a cc o m p an y in g  
d ra w in g  show s sch em atically  th e  system  o f  pow er g en era tio n  
by  th e  D iesel d riv en  a lte rn a to rs  a n d  th e  p ro p e lle r sh a ft d riv en  
d .c. genera to rs . E le c tr ic ity  a t 440 vo lts , th ree -p h ase , 50 cycles 
is su p p lied  by  th ree  D iesel d riv en  a.c. sets c o m p ris in g  tw o  
n o rm a lly -a sp ira te d  B. a n d  W . engines co u p led  to  215 a n d  325 
kV A  a lte rn a to rs  respectively , a n d  one  tu rb o ch a rg ed  500-h .p . 
M .G .O . D iesel en g in e  d r iv in g  th ro u g h  a m ag n e tic  c o u p lin g  
o ne  400-kV A  a lte rn a to r  (A l) ,  one  3 6 0 -k W  m o to r  (M C ), a 
heavy flyw heel (V) a n d  tw o  exciters a n d  e^), one o f w h ich  
energizes th e  a lte rn a to r  a n d  th e  o th e r  th e  sh a ft d riv en  genera tor. 
A t sea th e  d.c. g en era to r (G C ), w h ich  w ill o p era te  over a w ide 
range  o f  speed v a ry in g  fro m  90 to  120 r .p .m ., supplies a c o n ­
s ta n t 440 vo lts p o te n tia l a n d  excites th e  d.c. m o to r  (M C ) w h ich  
is co n n ec ted  to  th e  400 -k V A  a lte rn a to r  (A l) . T h is  u n i t ,  w h ich  
ro ta tes  a t 1,000 r .p .m ., is called  th e  m anoeuvring  u n it. W hile  
th e  vessel is u n d e r  w ay  th e  m ag n e tic  co u p lin g  o n  th e  500-h .p . 
M .G .O . set is d isengaged , a n d  th e  c u rre n t su p p lied  by  th e  
sh a f t-d riv e n  g en era to r feeds th e  d .c. m o to r  (M C ). S h o u ld  th e  
w eath e r be so b ad  th a t  th e  p ro p e lle r rev o lu tio n s d ro p  below

sh ip ’s e lec tric ity  su p p ly . T h e  cy lin d e r heads o f th e  aux ilia ry  
D iesel eng ines are k e p t c o n s tan tly  c ircu la ted  w ith  w a rm  w ater 
so th a t  o n ly  a few  seconds are  re q u ire d  fo r s ta r tin g .— The 
Shipping W orld, 26th A ugust 1959; Vol. 141, pp. 97-99.

Diesel O il W a te r  Separator
A D iesel oil w a te r sep a ra to r a n d  filte r u n i t  h as been 

developed recen tly  by  th e  B u reau  o f S h ip s  to  rep lace  the  
c en trifu g a l p u rifie r on  a lm o st a ll n e w  c o n s tru c tio n  sh ips. T h e  
u n it  can  rem ove v ir tu a lly  all w a te r  f ro m  th e  fu e l de livered  to  
th e  engines. T h e  new  D iesel o il w a te r se p a ra to r  in c lu d e s  re ­
placeable coalescer a n d  se p a ra to r e lem ents a rra n g e d  in  tw o  
stages in  a cas in g  p ro v id ed  w ith  a  su m p  fo r  rece iv in g  w a ter 
a n d  se ttled  im p u ritie s . T h e  coalescer e lem en ts are  m ad e  o f 
glass fibre o r  resin  im p reg n a ted  p a p e r, o r  a co m b in a tio n  o f 
b o th . T h e  firs t-s tag e  e lem en t serves to  b reak  u p  D iesel o i l /  
w a te r em ulsions, coalesce th e  w a te r  in to  la rg e  d ro p s , a n d  re­
m ove en tra in e d  solids. T h e  seco nd-stage  e lem en ts a re  called 
sep a ra to r e lem ents a n d  are u su a lly  m ad e  o f resin  im p reg n a ted  
p a p e r th a t  is chem ica lly  trea ted  to  p ass th e  D iesel o il freely 
a n d  to  s to p  th e  passage o f w ater. T h e  sep ara ted  w a te r settles 
to  a su m p  a t th e  b o tto m  o f th e  cas in g  fro m  w here  i t  is d ra in ed . 
P ro v is io n  is m ad e  fo r  ob se rv in g  th e  w a te r level in  th e  su m p . 
T h e  w a te r  sep a ra to r u n i t  is in s ta lled  in  th e  d isch arg e  line  fro m  
th e  D iesel oil tra n s fe r  p u m p . F ro m  th e  sep a ra to r, th e  D iesel 
o il flow s to  th e  D iesel oil service tan k . T h e  D iesel o i l/w a te r  
sep a ra to r u n its  have several im p o r ta n t  ad v an tag es over c e n tr i­
fu g a l D iesel oil purifiers. A s ra p id  fa ilu re  o f D iesel en g in e  fuel 
in jec tio n  e q u ip m e n t can  be caused  b y  w a te r  in  th e  fuel in  
q u a n titie s  as low  as 0 2 p e r cen t, B u S h ip s  h as c o n tin u o u s ly  
en d eav o u red  to  estab lish  su itab le  p ro ced u re s  to  e n su re  delivery 
o f w a ter-free  fu e l to  D iesel engines. T h e  D iesel o il/w a te r  
sep a ra to r u n i t  w as eva lu a ted  a b o ard  six  n e t ten d e rs  (A N  class), 
w h ic h  h ad  n o  p ro v is io n  fo r  th e  p u rif ic a tio n  o f oil, a n d  w as
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ev a lu a te d  also a t  th e  N a v a l E n g in e erin g  E x p erim en ta l L ab o ra ­
to ry , A n n ap o lis , M d . A ll tests m e t th e  p rescrib ed  specifica­
tio n s . T h e  D iesel oil c en trifu g a l p u rifie rs  have here to fo re  been 
th e  s ta n d a rd  eq u ip m e n t o n  naval sh ip s fo r  e n su rin g  rem oval 
o f  w a te r  f ro m  th e  fuel. H ow ever, th e  cost, w e ig h t, space, 
o p e ra tio n , a n d  m a in ten an ce  req u irem en ts  have  lim ite d  th e  in ­
s ta lla tio n  o f cen trifu g a l p u rifie rs  to  those  sh ip s w here  the  
n u m b e r  o f  D iesel eng ines, u n its , o r  to ta l horse  p o w er in sta lled  
w as su ffic ien tly  large.— Bureau of Ships Journal, Septem ber 
1959; Vol. 8, pp. 27-28.

N e w  D iesel Engine

T e s t bed  tr ia ls  o f  th e  la te s t S u lze r D iesel eng in e  have now  
been com pleted . T h is  en g in e , d esig n ated  type  R D , is a  s im p li­
fied version  o f th e  w ell k n o w n  R S  en g in e  w h ic h  w as c o n ­
s tru c te d  in  b o th  tu rb o c h a rg e d  a n d  n o n -tu rb o c h a rg e d  fo rm , 
a n d  supersedes th is  eng ine. T h e  firs t S u lz e r  tw o -s tro k e  eng ine  
w ith  c ro ss scav en g in g  a n d  tu rb o c h a rg in g  b u ilt  a t  th e  S u lze r 
W o rk s w as th e  9 R S A D  76 en g in e ; a  n in e -c y lin d e r  eng in e  of 
7 6 0 -m m . b o re  a n d  1 ,550-m m . stroke , h a v in g  a n  o u tp u t  o f 
13,500 b .h .p . a t  119 r .p .m . T h e  en g in e  recen tly  d e m o n s tra ted  
o n  te s t w as a 6 R D  76 ty p e  in te n d e d  fo r  a  P o lish  carg o  vessel. 
S tre a m lin in g  th e  R S  eng in e  h as re su lted  in  a sav in g  of ab o u t 
50 to n s , a n d  it  is estim a ted  th a t  o n  th e  basis o f  re su lts  ob ta in ed  
o n  th e  new  en g in e  w hile  o n  tes t i t  w ill be possib le  in  fu tu re  to  
increase  th e  o u tp u t  o f all R D  engines. A n  o u tp u t  o f 1,500 
b .h .p . p e r  cy lin d e r has a lread y  been  o b ta in ed  fro m  th e  6 R D  76 
engine. T h re e  bore  sizes o f  R D  en g in e  are  a t  p re sen t be ing  
b u ilt. T h ese  a re  as fo l lo w s : —

The latest Sulzer R D  76 engine, w ith  scavenge pum ps re­
m oved, and the turbochargers, exhaust and scavenge air 
trunking rearranged all on the same side. The fuel pum ps 

are now located at m iddle platform  level

O u tpu t 
per cylinder 

900 b .h .p . 
1,300 b .h .p . 
1,835 b .h .p .

R .P.M .
135
119
119

The earlier Sulzer R SA D  76 engine, fitted w ith scavenge 
pum ps and w ith fuel pum ps at top  platform  level

T ype Bore Stroke
R D  68 680 m m . 1,180 m m .
R D  76 760 m m . 1,550 m m .
R D  90 900 m m . 1,550 m m .

A s w ill be  seen fro m  th e  a c c o m p a n y in g  sec tional d raw in g s  of 
th e  R D  a n d  th e  ea rlie r R S  en g in e , th e  scavenge p u m p  cas in g  
has been rem oved  a n d  th e  tu rb o ch a rg e rs , ex h au s t a n d  scavenge 
a ir  tru n k in g  are  n o w  all o n  th e  sam e side. T h e  a ir  m an ifo ld  
n o w  in co rp o ra te s  th e  a ir  coolers. W ith  th e  rem oval o f  th e  
scavenge p u m p s  sy m m etrica l c o lu m n s  can  be  u sed , a n d  in  p lace  
o f th e  single  c rossh ead  fitted  to  th e  R S  en g in e , d o u b le-c ro ss­
heads as fitted  to  ea rlie r ty p e  eng ines a re  em ployed . A n o th e r 
no ticeab le  fea tu re  is th a t  th e  fuel p u m p s  have been rem oved  
fro m  cy lin d e r to p  level a n d  are  n o w  m o u n te d  in  a  b lock  h a lf­
w ay  u p  th e  en g in e  a t  m id d le  p la tfo rm  level. T h is  new  a rra n g e ­
m e n t has en ab led  th e  fo rm er c h a in  d riv e  to  be  d isp en sed  w ith , 
th e  d rive  n o w  b e in g  tak en  th ro u g h  a tra in  o f fo u r  gears d riv en  
fro m  th e  c ran k sh a ft. T h e  R S  en g in e  ex h au s t gases are 
c o n tro lled  b y  m eans o f a n  o sc illa tin g  valve d riv en  by  m eans o f 
a flexible ro d , b u t  w ith  th e  R D  eng in e  a  ro ta ry  valve is used . 
T h is  valve, w h ic h  is necessary  to  seal off th e  cy lin d e r spaces 
w hile  th e  p is to n  is a t  to p  dead  c en tre , ro ta tes  a t  h a lf  th e  speed 
o f th e  eng ine  a n d  has flexible edges so th a t  i t  c a n n o t be jam m ed  
in  th e  e v en t o f  fo re ig n  bodies, su ch  as pieces o f  p is to n  r in g , 
g e ttin g  in .— The Shipping W orld, 14th O ctober 1959; Vol 141, 
pp. 247-248.

S U IZ E R  
80 5 86



172 Marine Engineering and Shipbuilding

H ydrau lic  Rem ote C on tro l of Cargo  Valves
Since  th e  earliest days o f tan k ers  cargo  valves have been 

o p e ra ted  by  th e  sam e m eth o d , a lth o u g h  th e  co n tin u e d  increase 
o f valve size ren d ers  m ore  a n d  m ore d ifficu lt th is  p e rfo rm an ce  
exclusively  by  m u sc u la r  energy. I n  th e  su c tio n  m ain s, fo r 
in stan ce , th e  valves a re  n o rm ally  c o n tro lled  by m eans o f  a 
h a n d  wheel set o n  th e  deck  a n d  conn ec ted  w ith  th e  gate b y  a 
steel ro d , th e  len g th  o f w h ich  m ay  a tta in , o r  even exceed 40ft. 
T h e  ro d  is stayed  by in te rm ed ia te  gu ides w ith  b earin g s o f steel, 
b ronze  o r  fibre a n d  passes th ro u g h  a deck s tu ffing  box. T h e  
ro d s  m u s t alw ays be  care fu lly  a ligned  a n d  the  o p e ra tin g  h a n d  
wheel m u s t alw ays be v e rtica lly  above th e  valve to  be co n tro lled , 
as u n iv e rsa l jo in ts  a re  im p ra c tica l in  su ch  p ositions. T h e  
m ain ten an ce  o f th is  eq u ip m e n t is expensive a n d  tim e c o n ­
su m in g , fo r  th e  in te rm ed ia te  gu ides m u s t be period ica lly  
renew ed, w h ich  involves th e  e rec tio n  o f scaffo ld ing , th e  cost 
o f w h ich  is o ften  m ore  th a n  th a t  o f th e  w o rk  itself. T h e  deck

diam ete r a n d  35 of 12-in. d iam eter. W h ile  su ch  a n  in s ta lla tio n  
inev itab ly  a d d s  to  th e  p rim e  co st o f a vessel, th is  ex tra  de­
creases w ith  th e  in creas in g  size o f th e  in s ta lla tio n  because 
som e of th e  e lem ents su ch  as th e  h y d ra u lic  p u m p in g  set a re  
in d ep e n d en t o f th e  n u m b e r  o f  rem o te ly  c o n tro lled  valves. 
M ain ten an ce  costs are m u c h  low er th a n  th o se  o f  th e  co n v en ­
tio n a l system  because every set o f  ro d s , b rack e ts  a n d  stu ffing  
boxes is rep laced  by  tw o  sm all bore  p ip es c lip p ed  to  th e  b u lk ­
heads a n d  fram es a n d  c a rried  over th e  m o s t su itab le  course. 
T h e  re liab ility  fa c to r  o f su ch  e q u ip m e n t is th e  sam e as th a t  o f 
a s teering  gear te lem oto r, the  least fa ilu re  o f  w h ic h  c o u ld  have 
very  serious consequence. A p o rtab le  em erg en cy  device is 
p ro v id ed  w h ich  can  be set u p  o n  deck, en ab lin g  a  h a n d  p u m p  
to  o p erate  th e  valve in  th e  even t o f acc id en ta l b re ak in g  o f  a 
c ircu it. T h e  h y d ra u lica lly  o p e ra ted  valve system  is n o t  o n ly  
used  fo r th e  m a in  ta n k  su c tio n  b u t  a lso fo r  th e  m o s t freq u e n tly  
used  valves in  th e  p u m p  ro o m  a n d  o n  th e  d isch arg e  system  o n

. ICKCMICt

D iagram matic sketch of tank control and metering systems. Vertical hatching valve control. Cross hatching remote
contents indication

p ack in g s  req u ire  to  be renew ed reg u la rly  to  ensu re  w a te r tig h t­
ness, w h ile  th e  ro d s  them selves are sub ject to  su c h  in tense  
co rro s io n  th a t  i t  is  abso lu te ly  v ita l to  renew  th em , acc id en ta l 
b reakage  a p a r t, o n  each  occasion  o f survey. A s early  as 1956, 
th e  C o m p an ie  N avale  des P e tro les  m ad e  a n  e ffo rt to  replace  
th e  m an u a l eq u ip m e n t by  rem o te ly  c o n tro lled  servo-opera ted  
valves, an d , in  th e  fo llo w in g  year, th e ir  3 0 ,0 0 0 -to n  tan k e r 
Samarrah w as p ro v id ed  w ith  a tr ia l in sta lla tio n . T h e  resu lts  
o f  these tria ls  w ere so sa tis fac to ry  th a t  th e  ow ners have decided 
to  s ta n d ard ize  su c h  eq u ip m e n t in  th e ir  new  series o f 47 ,800- 
to n  d .w . tankers. T h e  f irs t o f  these to  be co m p le ted  is the  
Alta'ir, a vessel o f  s tr ik in g  appearan ce  w h ich  we described 
briefly  las t Ju n e . T h e  larg est m o to r  tan k e r in  ac tu a l service 
a t th e  m o m en t, she is 738ft. in  overall len g th , has a beam  of 
102ft. a n d  he r 33 tan k s have a carg o  cap ac ity  o f 2 ,277,000 cu. 
ft. T h e  Alta'ir has he r m ach in ery , b rid g e  a n d  all a cco m m o ­
d a tio n  c o n cen tra ted  a ft, th ere  b e in g  no  cen trecastle . S u p p re s ­
sio n  o f th e  cen trecastle  h as g rea tly  red u ced  th e  a m o u n t o f  
perso n n el m o v em en t, n o  sm all m a tte r  in  a  7 3 8-ft. tan k er, a n d  
is also  acco m p an ied  b y  a  re d u c tio n  in  w e ig h t, in  th e  p rice  of 
co n s tru c tio n  a n d  a 4 pe r cen t re d u c tio n  in  h u ll stress. T h e  
en tire  carg o  h a n d lin g  system  is c o n tro lled  by  49 rem otely  
o p era ted  h y d ra u lic  valves o f  w h ic h  there  are 14 of 14-in.

deck. T h e re  is a rem ote  in d ic a tin g  ta n k  level gauge p an el in  
th e  co n tro l ro o m  w h ich  d isp lays th e  l iq u id  levels in  each  tank . 
T h e re  are  tw o  h y d ra u lic  p u m p in g  sets in  th e  h y d ra u lic  co n tro l 
s ta tio n , one  o f w h ich  is in sta lled  fo r  s ta n d b y  p u rp o ses. E ach  
co m p rises a 2 -k W  electric  m o to r  d r iv in g  a h y d ra u lic  p u m p  
w ith  a n  o u tp u t  o f ab o u t 3 1 gals, p e r  m in . a t 5701b. p e r  sq. in . 
C o u p led  w ith  these are th ree  2 0 -g a llo n  o leo -p n eu m a tic  a cc u m u ­
la to rs  a n d  th e  necessary  chan g eo v er valves. W ith  th is  set in  
use  th e  p ressu re  is m a in ta in ed  au to m a tica lly . T h e  p o w er c o n ­
su m ed  is negligible. T h e  system  in sta lled  in  th e  A ltair has 
five m a in  c o m p o n en ts , th e  cen tra l co n tro l s ta tio n  em b rac in g  
th e  rem o te -co n tro l panel fo r  th e  valves a n d  th e  level in d ic a to rs , 
th e  p ip e  system  a n d  th e  h y d ra u lica lly  co n tro lled  valves th e m ­
selves. T h e  co n tro l s ta tio n  a n d  rem o te  c o n tro l b o a rd  have 
been designed  a n d  su p p lied  by  th e  Societe  In d u s tr ie lle  G en era le  
de M ecan iq u e  A pp liq u ee  (S ig m a), b e tte r k n o w n  to  o u r  readers 
as th e  p r in c ip a l licensees in  F ra n c e  fo r  th e  free  p is to n  eng ine 
system . T h e  h y d rau lica lly  c o n tro lled  ta n k  valves have been 
designed  a n d  p ro v id ed  by  M u n z in g  (S .A .), o f P a ris , a n d  th e  
rem o te  level gauge has been su p p lied  b y  In te r tec h n iq u e  a n d  
em ploys th e  well k n o w n  h y d ro s ta tic  p ressu re  p rin c ip le .— The 
M arine Engineer and N aval Architect, Septem ber 1959; Vol. 
82, pp. 340-342.
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N o ve l Stern Design

T h e  4 8 ,0 0 0 -to n  tan k e r  Hadrian  w as delivered  earlie r th is  
y e a r by  A. G . “ W eser” , B rem en , to  th e  N o rw eg ian  sh ip o w n er 
H ilm a r  R eksten . A  novel fea tu re  o f  th e  design  o f th is  sh ip  
is th e  shape of th e  s te rn , in  w h ic h  b u lb o u s  sh a f t  boss in g  is 
co m b in ed  w ith  p ro n o u n c ed  f in in g  of th e  s te rn  lines in  w ay  of 
th e  u p p e r  p a r t  o f th e  p ro p e lle r ap ertu re . T h e  ob ject o f the 
design  (fo r  w h ic h  p a te n ts  a re  b e in g  tak en  o u t  in  G re a t B rita in ) 
is to  a p p ro ac h  as closely as possib le  to  ach iev in g  a u n ifo rm  
flow  o f w a te r all ro u n d  th e  c ircu m fe ren ce  o f th e  p ro p e lle r, 
w ith o u t a t th e  sam e tim e in c reas in g  u n d u ly  th e  f r ic tio n a l resis­
tan ce  o f th e  a fte rb o d y  o f th e  sh ip . T h is  a im , i t  ap p ears, w as 
successfu lly  achieved. M o d e l tests to  d e te rm in e  th e  b est h u ll 
fo rm  fo r  th e  Hadrian  w ere c a rried  o u t  in  th e  m odel tan k s  a t  
B erlin  a n d  a t H a m b u rg . A s can  be seen, the  m a in  fea tu res o f

“ W eser”  design . T h e  tu rb in e s  a re  o f d o u b le -cas in g  ty pe, a n d  
d rive  th ro u g h  d o u b le -re d u c tio n  g earin g  w h ic h  gives a p ro p e lle r 
speed o f 100 r.p .m . a t  n o rm a l p o w er (17,300 s.h .p .). T h e  tw o  
m a in  bo ilers are o f B abcock  a n d  W ilco x  typ e , c o n s tru c te d  by  
th e  sh ip b u ild e rs . T h e y  su p p ly  steam  a t a b o u t 8901b. pe r sq. 
in . a n d  880 deg. F .— The Shipping W orld, 30th September 
1959; Vol. 141, p. 201.

Vertical W e ld in g  Process

V erto m a to c  w e ld in g  is ap p lied  m ain ly  to  th e  vertical 
seam in g  o f p la tes o f m ed iu m  a n d  heav y  th ickness. T h e  p lates 
a re  set u p  in  a v e rtica l p lan e  a n d  th e  sq u a re  c u t  edges to  be 
w elded  are  p o sitio n ed  w ith  a paralle l space betw een  th em . T h e  
g ap  is b rid g ed  by  w aterco o led  c o p p er shoes o n  each  side 
fo rm in g , in  effect, a  m o u ld  fo r  th e  m o lte n  w eld  m eta l a n d

The bulbous stern of the tanker H a d r ia n  on the stocks

th e  final desig n  is  th a t  th e  h u ll is fined  aw ay  a f t above p ro ­
peller sh a ft level to  give a goo d  c lean  flow  of w a te r to  th e  u p p e r  
p a r t  o f  th e  p ro p e lle r, th e  b u lb  lo w er d o w n  b o th  g iv in g  space 
fo r  th e  s te rn  tu b e  a n d  co m p e n sa tin g  fo r  w h a t h a s  been rem oved  
h ig h er u p . T h e  re su ltin g  fo rm  closely  resem bles a  bu lb o u s 
b ow  in  reverse, a n d  n o  d o u b t w ill com e to  be k n o w n  as a 
b u lb o u s  s te rn . T h e  Hadrian  is a s team  tu rb in e  tan k e r  of 
48,035 to n s  deadw eigh t. H e r  p r in c ip a l p a r tic u la rs  a re  as 
fo llo w s :

L e n g th  o.a. . . .  . . .  . . .  740ft. Oin.
L e n g th  b.p . . . .  . . .  . . .  703ft. Oin.
B read th , m o u ld e d  . . .  . . .  102ft. Oin.
D e p th  to  u p p e r  deck  . . .  50ft. Oin.
D ra u g h t  (su m m er) . . .  . . .  37ft. 9 in .
G ro ss  to n n ag e  . . .  . . .  31,044 to n s
M a x im u m  h o rse  p o w er . . .  19,000 s.h .p .
S ervice h o rse  p o w er . . .  17,300 s.h .p .
Serv ice  speed . . .  . . .  17-5 k n o ts
C o m p le m en t . . .  . . .  65 m en

T h e  sh ip  is o f th e  n o rm a l th ree -is la n d  ty p e , w ith  b rid g e  a n d  
deck officers’ acc o m m o d a tio n  am id sh ip s. T h e re  are 30 carg o  
tan k s  in  all, a n d  these  are d iv id ed  in to  tw o  b locks by  a g ro u p  
o f th ree  ba lla st tan k s  am id sh ip s. T h e  p ro p e llin g  m ach in ery  
consists o f a tw o -c y lin d e r  steam  tu rb in e  in s ta lla tio n  o f A. G .

g iv in g  th e  req u ired  c o n to u r  to  th e  fin ish ed  w eld. T h e  shoes 
are m ech an ized  so th a t  th ey  m ove  v e rtica lly  u p w a rd s  as w e ld in g  
proceeds. A  p re p a re d  b lo ck  is p laced  below  th e  p la te  edges to  
close th e  w e ld in g  cav ity  fo r  s ta rtin g . G ra n u la te d  f lu x  is 
d ro p p e d  in to  th e  cav ity  a n d  a n  in it ia tin g  a rc  estab lished  w ith  
th e  e lectrode w ire  in  a m a n n e r  s im ila r to  th e  su b m erg ed  arc  
process. A rc  energy , how ever, is u se d  o n ly  in itia lly  to  fuse 
th e  f lu x  in to  m o lte n  slag  w h ic h  th en , o w in g  to  its  tem p e ra tu re , 
becom es a h ig h ly  ion ized  m ass o fferin g  a p a th  o f re la tively  
low  resis tan ce  to  c u rre n t flo w in g  fro m  th e  e lectrode  w ire  to  
th e  poo l o f w eld  m eta l a n d  th e  a d jacen t p la te  edges. E lectrica l 
en ergy  expended  in  th e  slag  a n d  w eld  m eta l in  th is  w ay  becom es 
th e  m ed iu m  th ro u g h  w h ich  h ea t is m a in ta in e d  fo r  th e  c o n ­
tin u o u s  fu s io n  o f  th e  e lectro d e  w ire. T o  o b ta in  c o n sis ten t 
en ergy  d iss ip a tio n  w ith  th ic k  p la tes, a tran sv erse  m o tio n , 
b ackw ards a n d  fo rw a rd s , can  be au to m a tica lly  im p a rte d  to  th e  
e lectrode  w ire  as i t  is fed in to  th e  slag. F u r th e rm o re , fo r  very  
th ic k  p lates, a n d  w ith  su itab le  eq u ip m e n t, tw o  o r  th ree  w ires 
m ay  be ru n  in to  th e  sam e pool sim u ltan eo u s ly . A s th e  poo l 
o f w eld  m eta l b u ild s  u p , th e  lo w er p a r t  is  c o n tin u o u s ly  co o lin g  
to  fo rm  a h o m ogeneous w eld  w ith  effective p e n e tra tio n  of th e  
p a re n t p lates a n d  w ith  sm o o th  c lean  ex te rn a l faces c o n to u re d  
by  th e  c o p p er shoes.— Shipbuilding and Shipping Record, 
24th Septem ber 1959; Vol. 94, p. 212.

C om piled and published by the Institu te of M arine Engineers
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Patent Specifications
Tow  H o o k  Installation

T h is  in v en tio n  relates to  to w  hoo k  in sta lla tio n s. A  tow  
hoo k  in s ta lla tio n  a cc o rd in g  to  th e  in v en tio n  in clu d es a 
b rack e t fo r  secu rin g  th e  in s ta lla tio n  to  th e  deck of a vessel 
an d  a  p iv o t jo u rn a lled  a t tw o  spaced  p o in ts  in  bearings 
ca rried  by  th e  bracke t. I t  also in c lu d es a n  a rm  fixed a t  one 
e n d  to  th e  p iv o t betw een th e  b earings a n d  a tow  hook  secured 
to  th e  o th e r  e n d  o f th e  a rm . A s w ill be n o ted  in  F igs. 1 a n d  2 
the n u m era l 1 deno tes a  b rack e t secu red  to  th e  deck (2) a t  the 
rear o f  a  vessel. N u m e ra l 3 denotes a  v e rtica l p iv o t, th e  u p p e r

u p w a rd s  a n d  sidew ise o f th e  to w in g  vessel. T h e  p u ll o n  th e  
to w  ro p e  causes a  coup le  a t th e  b earin g s (4 a n d  5) w h ic h  exerts 
a r ig h tin g  m o m e n t on  th e  h u ll o f th e  to w in g  vessel a n d  p re ­
v en ts th e  vessel heeling  over to w ard s  th e  vessel b e in g  tow ed. 
W h en  it is desired  ra p id ly  to  release th e  to w  ro p e  fro m  the  
hook  (7), it is necessary  o n ly  to  a d m it com pressed  a ir  to  th e  
cy lin d er (13). T h e  p is to n  w ill th e n  be u rg e d  in  th e  d irec tio n  
to  d isengage th e  shear p in  (12) w h ich  m oves c lear o f th e  hook 
(7) to  disengage th e  b rid le  (10) fro m  th e  hoo k  (7). T h e  b rid le
(10) sw ings u p w a rd ly  u n d e r  th e  in flu en ce  of th e  co u n te rw e ig h t

F ig  /

a n d  th e  low er en d  p o rtio n s  o f  w h ich  are  jo u rn a lled  in bearings 
(4 a n d  5) c a rried  by th e  b rack e t (1). A n  a rm  (6) in  th e  fo rm  
of a tr ia n g le  is fixed a t one  e n d  to  th e  p iv o t (3) betw een  th e  
bearings (4 a n d  5). T h e  to w  hoo k  (7) is m o u n te d  o n  th e  o th er 
en d  of th e  a rm  (6), th e  len g th  o f th e  base o f  w h ich  is ap p ro x i­
m ate ly  tw o  a n d  a h a lf tim es th a t  o f th e  vertica l side. A 
fr ic tio n  b a n d  (8) fitted  to  th e  b rack e t (1) em braces th e  p iv o t 
(3) in te rm ed ia te  its ends a n d  is ad ju s tab le  by  a c lam p  (9) to  
lock  th e  p iv o t (3) a n d  th e  a rm  (6) in  th e  d esired  p o s itio n  
relatively  to  th e  deck (2) o r  to  re s tr ic t tu rn in g  m o v em en t o f  
th e  p iv o t (3). A  b rid le  (10) jo u rn a lled  in  a fu lc ru m  (11) o n  the  
hoo k  (7) is p ro v id ed  a t  th e  o th e r  en d  w ith  a  tap e red  shear p in  
(12). A  c y lin d e r (13) m o u n te d  o n  th e  b rid le  (10) co n ta in s a 
p is to n  (14) operable  by  p ressu re  f lu id , such  as com pressed  a ir, 
to  disengage th e  p in  (12) a n d  to  d isengage th e  b rid le  (10) fro m  
th e  hook  (7). A  co u n te rw e ig h t (15) is m o u n te d  o n  a  c ran k ed  
a rm  (16) p ro jec tin g  fro m  th e  fu lc ru m  (11). P ressu re  f lu id  is 
a d m itte d  to  th e  c y lin d e r (13) th ro u g h  a tu b e  (17). I n  p ractice , 
w h en  th e  vessel fitted  w ith  th e  in s ta lla tio n  is to w in g  a n o th e r 
vessel a n d  ap p ro ach es b ro ad sid e  to  th e  fo re -a n d -a ft  lin e  o f th e  
tow ed  vessel, th ere  is a ten d en cy  fo r th e  to w  ro p e  to  be pu lled

(15) a n d  th e  rope is released fro m  th e  h o o k  (7).— British  
Patent N o. 817,187 issued to the C lyde Shipping Co. L td . 
Complete specification published 29th July 1959.

Tank L in ing

T h is  in v en tio n  relates to  p ro tec tiv e  m ean s fo r  th e  p re ­
v en tio n  o f co rro s io n  a n d  w a ter im p a c t d am ag e  to  th e  ta n k  
w alls o f tan k e r sh ip s occasioned  in  c a rry in g  co rrosive  liq u id s  
a n d  in  c lean in g  b y  h o t w a te r  sp ray in g . T h e  in v e n tio n  
o rig in a tes  f ro m  th e  know ledge th a t  th e  w a ter sp ra y  c lean in g  
n o t  o n ly  p ro m o tes th e  p i tt in g  co rro s io n  to  a larg e  ex te n t b u t  
in  m o st cases is also  its  s ta r tin g  cause. A  co n firm a tio n  o f th is  
know ledge has been g iven  b y  ex p erim en ts in  w h ic h , f ro m  a 
nozzle o f 5 -m m . d iam eter, w a te r a t a tem p e ra tu re  o f 60 deg. C. 
a n d  a line  p ressu re  o f 10 kg. p e r sq. cm . w as sp ray ed  o n  to  
steel p lates, th e  su rface  o f w h ich  w as n o t  trea te d  a f te r  h o t 
ro llin g , a t a d is tan ce  o f 1 m etre. D iffe re n t steels w ere subjected  
to  th is  tre a tm e n t fo r  several weeks. A ll te s t pieces show ed a t 
locally  defined places o f th e  exposed su rface  a n  average h o u rly  
d is in te g ra tio n  o f a b o u t 0 01-0 -02  m m . H ow ever, th e  experi­
m en ts show ed th a t  u n d e r  th e  fo reg o in g  c o n d itio n s , su s tan tia lly
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n o  co rro s io n  o r  w a ter im p a c t dam age  w as cau sed  w h en  test 
p la tes w ith  v ery  sm o o th , fo r exam ple  p o lish ed , su rfaces w ere 
used . T h e  in v en tio n  is c a rried  o u t  by  d e p o sitin g  o n  th e  
su rface  to  be p ro tec ted  a co v erin g  layer o f sm all th ickness 
(ab o u t 3 to  4 m m .) o f p re fe rab ly  o rg an ic  m ate ria ls  h a v in g  good  
adhesive  p ro p erties  a n d  th e n  cov erin g  th is  lay e r w ith  lin in g  
p lates o f sufficient s tre n g th  a n d  e lastic ity  to  c o n fo rm  to  b e n d in g  
of th e  hu ll o f th e  sh ip  d u r in g  travel. T h ese  sheets, w h ich  have 
a sm o o th  exposed surface , a re  so p u t  in to  p lace  th a t  n o  gap 
rem ain s betw een th e  co v erin g  lay er a n d  th e  lin in g  p lates. As 
lin in g  p la tes, th in  steel p la tes , p re fe rab ly  ab o u t 1 m m . th ick , 
a re  su itab le . F ig . 1 show s p a r t  o f th e  b o tto m  (1) o f a sh ip  
w ith  lo n g itu d in a l bearers (2). A  b itu m in o u s  co v erin g  lay er (3) 
is d eposited  o n  th e  b o tto m  (1) o f  th e  sh ip  betw een  th e  lo n g i­
tu d in a l  bearers (2). A  th in  p la te  (4 ), th e  edges o f  w h ic h  are 
b e n t d o w n  ad jacen t th e  lo n g itu d in a l bearers, lies fla t o n  th is 
co vering  layer as a lin in g  p late . F ig . 2 show s th e  b o tto m  (1) 
o f a sh ip  a n d  lo n g itu d in a l bearers (2), th e  co v erin g  layer (3) 
a n d  th in  p la te s  (4). T h e  d ifference be tw een  F ig . 1 a n d  F ig . 2 
is th a t  F ig . 1 illu s tra te s  a single larg e  lin in g  p la te  o r  b a n d  
betw een th e  lo n g itu d in a l bearers, w h ils t F ig . 2 illu s tra te s  a 
n u m b er o f sm all tile -like  l in in g  p lates w ith  b e n t d o w n  edges.—  
British Patent No. 815,849, issued to  H uttenwerk Oberhausen, 
A.G . Com plete specification published 1st July 1959.

D isengaging G ear fo r Launching Life Saving C ra ft
T h is  in v en tio n  relates to  im p ro v ed  d isen g ag in g  gear fo r 

use in  la u n c h in g  lifesav ing  c ra f t  su c h  a s  in fla tab le  life  boats, 
in fla tab le  d in g h ies , etc. T h e  d isen g ag in g  gear sh o w n  in  F igs.
1-3, co m p rises a to n g s  device w ith  tw o  jaw s p iv o ta lly  in te r ­
co n n ec ted  a t  th e ir  u p p e r  en d s a n d  sp r in g -u rg e d  ap art. O n e  
jaw  co m p rises tw o  a rm s  (10 a n d  11) in te rco n n ec ted  by  a cross 
p late  (12) a n d  th e  o th e r  jaw  sim ila rly  co m p rises tw o  a rm s (13 
a n d  14) in te rco n n e c te d  b y  a c ross p la te  (15). T h e  a rm s (10, 
11 a n d  13, 14) o f each  jaw  are  lo ad ed  to  sw in g  a p a r t  fro m  
each  o th er by  m eans o f sp rin g s  (21 a n d  22). T h e  to n g s  device 
is in te n d e d  to  be used  in  c o n ju n c tio n  w ith  a lo ad  p la te  (23) 
h av in g  a hook  (24) fro m  w h ic h  a life ra ft o r  th e  like can  be 
su sp en d ed . T h e  lo ad  p la te  is fo rm ed  w ith  fo u r  holes (25) to  
receive, each  w ith  a n  easy fit, one  o f th e  p in s  (16) o n  th e  jaws. 
W h e n  th e  lo ad ed  life ra ft, o n  b e in g  low ered  by  th e  la u n c h in g  
w ire , en te rs  th e  w a ter, th e  lo ad  o n  th e  lo ad  p la te  (23) is re­
leased a n d  th e  sp rin g s  (18) a u to m a tica lly  fo rce  th e  load  p late

u p w a rd ly  so th a t  th e  p in s  (16) d isengage  fro m  th e  holes (25), 
a llo w in g  th e  jaw s u n d e r  th e  in flu en ce  o f th e  sp rin g s  (21 a n d  22) 
to  sw in g  clear o f, a n d  release, th e  lo ad  p late . T h e  life ra f t is 
th u s  au to m a tica lly  released fro m  th e  la u n c h in g  w ire  im m ed i­
a te ly  i t  rests o n  th e  w a te r  a n d  th e  la u n c h in g  tack le  can  be 
h o isted  w ith o u t delay  fo r  la u n c h in g  a n o th e r  life ra ft.— British  
Patent N o. 815,271 issued to  S. Bell. C om plete specification 
published 24th June 1959.

Board ing Ram p fo r Liferaft

T h is  in v en tio n  envisages a b o a rd in g  ra m p  o f th e  in fla tab le  
ty p e  th a t  is a tta ch e d  to  a life ra ft by  a n  in fla tab le  su p p o rtin g  
s tru c tu re  h a v in g  sufficient s tre n g th  a n d  b u o y an cy  to  m a in ta in  
th e  ra m p  su b s ta n tia lly  r ig id  a n d  su b s ta n tia lly  a t w a te r level 
w h en  b o a rd ed  fro m  th e  w ater. F ig . 1 is a  persp ec tiv e  view  
sh o w in g  th e  to p  side o f th e  ra m p  a n d  F ig . 2 is a perspective  
view  sh o w in g  th e  u n d e rs id e  o f th e  ra m p . T h e  life ra f t co m ­
prises a low er in fla tab le  b u o y a n cy  tu b e  (11) a n d  a sup erp o sed  
u p p e r in fla tab le  b u o y a n t tu b e  (12). A  fab ric  f lo o r o r  deck  (13) 
is secured  betw een  tu b es (11 a n d  12). A  b o a rd in g  ra m p  (14) is 
p ro v id ed  to  facilita te  b o a rd in g  th e  life ra f t f ro m  th e  w ater. T h e
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b o a rd in g  ra m p  has a su p p o r tin g  s tru c tu re  c o m p ris in g  a p a ir  of 
spaced  in fla tab le  s tru c tu ra l beam s (15) a ttach ed  to  th e  low er 
in fla tab le  b u o y a n t tu b e  (11). A n  a ir- im p erv io u s  fab ric  deck 
m em b er (16) secured  to  th e  beam s (15) ex tends f ro m  its c o n ­
n ex io n  (17) w ith  th e  tu b e  (11) a lo n g  th e  u p p e r  sides o f the  
beam s a n d  is c a rried  a ro u n d  th e ir  o u tb o a rd  ends a n d  c o n tin u e d  
fo r  a sh o r t  d is tan ce  o n  th e  u n d ersid e . H a n d le s  (18) a re  a tta ch ed  
a t in te rv a ls  a lo n g  th e  len g th  o f th e  u p p e r  surface  o f th e  deck
(16) to  a id  su rv iv o rs  to  p u ll them selves o n  to  th e  ra m p .—  
British Patent N o. 815,638 issued to  the Garrett Corporation. 
Com plete specification published 1st July 1959.

O il Tank w ithout Bottom
T h is  in v en tio n  envisages a ta n k  fo r  th e  sto rage  o f c ru d e  

oil o r  o th e r  liq u id s  w h ich  are  less dense th a n , a n d  su b s tan tia lly  
im m iscib le  w ith  w ater. F ig . 1 show s a p la n  view  o f an  oil

sto rag e  ta n k  in  acco rd an ce  w ith  th e  in v en tion . F ig . 2 show s a 
d iam e tra l c ross section  o f  F ig . 1 a n d  F ig . 3 show s th e  tan k , as 
in  F ig . 2 , b u t  c h a rg e d  w ith  o il fo r  storage. A  n u m b er o f 
p o n to o n s  (1) are in te rco n n e c te d  by  s tru c tu ra l u n its  (2) to  fo rm

a r in g  to  su r ro u n d  th e  ta n k  w all. O n  th e  p o n to o n s  are  erected  
fram ew o rk  s tru c tu re s  (3), f ro m  th e  in w a rd ly  p ro jec tin g  to p s  o f 
w h ic h  is susp en d ed  a  c y lin d rica l w all (4) w h ic h  la te ra lly  e n ­
closes a sto rag e  zone (5), th e  b o tto m  o f w h ic h  is open . 
C o v e rin g  th e  to p  o f th e  sto rage  zo n e  is a ro o f (6) c o m p ris in g  
floats (n o t show n). T h e  ro o f floats o n  th e  su rface  o f th e  oil 
in  th e  sto rage zone, o r  o f th e  w a te r th ere  w h e n  th e  ta n k  is 
e m p ty  o f  oil. T h e  p e rip h e ry  o f th e  ro o f is jo ined  to  th e  u p p e r  
edge o f th e  w all b y  a  flexible bellow s r in g  (7) o f, fo r  exam ple, 
oil re sis tan t p las tic  m a te ria l w h ich , w ith  th e  ro o f (6), com pletes 
a  su b s ta n tia lly  gas t ig h t  seal over th e  sto rag e  zone. T h e  
bellow s allow s lim ited  vertica l m o v em en t o f  th e  ro o f  c o n seq u en t 
o n  a lte ra tio n s in  th e  d e p th  o f oil in  th e  sto rag e  zone. F ro m  
th e  u n d e rs id e  o f th e  ro o f th e re  is su sp en d ed  a  p ip e  (8) w ith  a t 
least one  orifice (11) ad jacen t to  th e  to p  o f th e  s to rag e  zone, 
th ro u g h  w h ich  o il m ay  be ch arg ed  in to , o r  d isch arg ed  fro m , 
th e  sto rage  zone. T h e  p ipe  passes u n d e r  th e  lo w er edge  o f  th e

F ig . 3.

w all (4) to  a p u m p  fo r e ffec ting  c h arg e  o r  d isch arg e .— British 
Patent N o. 816,440 issued to George W irnpey and Co. L td . 
and N. K . Rose. Com plete specification published 15th July 
1959.
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