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Sto rk  Feedwater Deaerator
The principal characteristics of the Stork deaerator are the 

following: 1. The deaerator is equipped with an automatically 
operated sprayer, which finely distributes the water in the form 
of a cone with obtuse top angle. This sprayer is located at one 
end of the reservoir, while the outlet for the feedwater is at the 
other end. 2. The non-condensable gases are discharged in the 
immediate vicinity of the central spraying device. Practically 
no steam escapes via this outlet. 3. The deaeration reservoir 
is divided by a vertical partition about one-third down the 
length of the apparatus. The partition extends to about half 
a metre (lift.)  above the deaerator bottom, thus below the 
water level. 4. There is a connecting pipe between the com
partment on the outlet side and the underside of the sprayer. 
Through this pipe the non-condensable gases together with the 
water vapour from that compartment are conducted to just 
under the water screen. In effect they are drawn to that point, 
because there is a cold zone above the screen. This construc
tion ensures a very low content of non-condensable gases in 
the part where the outlet is located, so that the chance of the 
gases which have been driven off falling back into the water 
is very small. This has a favourable effect on the deaeration 
process. The automatic sprayer ensures effective distribution 
of the water under any load, which promotes deaeration. 
Another feature of this sprayer is that with changing load the 
space between the water screen and the top of the deaeration 
vessel remains constant. The most recent development of the 
Stork deaerator relates to the supply of the heating steam. 
Until recently steam was supplied only below the water level 
with the aid of a manifold with Ruth nozzles, but also by 
means of a charging pipe with baffles, which at the same time 
promote circulation of the water. With the new patented con
struction of the Stork deaerator the heating steam is not intro
duced below the water level, but just above it. The steam is 
discharged into a pipe which is open at one end and extends 
across the entire width of the vessel. On its way to this dis

charge pipe the superheated steam passes through a bundle of 
heating tubes on the bottom of the vessel, where it heats the 
water, so that the gases are driven off and the steam saturated. 
— V M F Review, February 1959; No. 9, pp. 403-406.

A ir  Cu rta in  U n it

The escape of cold air from a refrigerated compartment 
when the door is left open is a serious problem now being 
overcome by the Miniveil Mark IX air curtain unit. It has 
already been used satisfactorily in the Ellerman Lines ship City 
of Port Elizabeth and the British India Company’s Uganda, 
Kenya and new Bulimba. One of the difficulties to be over
come on shipboard is the limited headroom available and various 
obstructions met with in a ship, and this has led to the develop
ment of a very compact unit with high efficiency and low cost. 
The Miniveil is so sited over the door that risk of damage to it 
is eliminated and maintenance is required only on the fan motor 
and starter. The Miniveil is essentially a device for passing 
a stream of air over the face of a door opening. As this air 
stream has considerable velocity, it entrains the air in its imme
diate vicinity and carries it down to the ground. Warm air 
carried by convection currents towards the cold store is col
lected by the air veil stream and prevented from reaching the 
doorway. The air flow is started up, as soon as the door is 
moved, by the closing of the contact of an auxiliary switch 
on the door frame, and remains in operation until the door is 
closed.—Shipbuilding and Shipping Record, 7th May 1959; 
Vol 93, p. 609.

Operation  of Departm ent of Transport Icebreakers in Canada

This paper deals with experiences of the Canadian Depart
ment of Transport in operating a fleet of icebreakers over a 
period of twenty-five years. The paper is concerned mostly 
with information obtained from the operation of icebreakers 
under Canadian conditions. The Canadian Arctic consists 
mainly of islands and inlets which stretch over an area of
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2,000 miles north and south and a little more east and west. 
A large part of the area is eternally icebound and cannot be 
reached by ships at all, but by far the largest part of the arctic 
is accessible to icebreakers in season. The geographical set-up 
brings tremendous ice pressure concentrations owing to the 
shape of the land and the effect of wind and ice in the large 
areas of open water in the ocean. The ice itself presents greater 
difficulty than the ice farther south because new ice very often 
simply forms a matrix for heavy oil arctic ice which is heavy 
enough to do serious damage to underwater plating of ships. 
In order to carry out operations in the north successfully, the 
ships also require to be fitted with helicopters.—Paper by A. 
Watson, read at the Spring Meeting of the Society of Naval 
Architects and Marine Engineers, 12th-13th Jane 1959.

Stability and C on tro l of H .M.C.S. Labrador
H.M.C.S. Labrador is an icebreaker fitted with fin-type 

stabilizers. This paper deals with the consideration given to 
the problem of the inherent rolling of icebreakers before making 
the decision to fit these stabilizers. The stabilizer gear fitted 
in the Labrador is described, together with adjustments which 
can be made to meet particular sea conditions. Results of 
trials carried out are given and discussed. The trial results

hull strength, choice of machinery, subdivision and other 
features. Various aspects of construction are discussed and 
the elements of present practice are brought out.—Paper by 
J. Gorman German, read at the Spring Meeting of the Society 
of Naval Architects and Marine Engineers, 12th-13th June 
1959.

Proportions and Form  of Icebreakers
The opening of the St. Lawrence Seaway adds new 

emphasis to the important service which will be performed by 
icebreakers in the future. More of these ships will be built, 
so it is timely to review the design criteria which have been 
used and to search for possible improvements. As is well 
known, the design of icebreakers depends mostly on experience 
although some analysis has been attempted. In preparing the 
paper on proportions and form, a large number of reports 
have been reviewed in order to determine areas wherein the 
existing ships could be improved. The most important 
feature in which conventional design could be improved is in 
the length/beam ratio. There appears to be opportunity for 
substantial improvement on conventional design in so far as 
the transverse sections in the forebody are concerned. A 
number of other characteristics of the form are discussed in the

F ig . 2—Arrangement of stabilizer in hull of the L ab ra d o r

indicate that the stabilizers effectively reduce rolling and have 
little effect on speed at the higher speeds. From the turning 
trials results it is evident that the stabilizer fins have little 
effect on manoeuvrability. Control of icebreakers is discussed 
and the paper concludes with a summary of the sea experience 
in H.M.C.S. Labrador.— Paper by F. W. Matthews, read at 
the Spring Meeting of the Society of Naval Architects and 
Marine Engineers, 12th-13th June 1959.

D esign  and C onstruc tion  of Icebreakers
Underlying considerations governing the design of present 

day icebreaking vessels of Canada, and the resulting influence 
on design and construction details, are treated in this paper. 
With approximately three-quarters of a century of icebreaking 
experience forced on them by yearly problems of the St. 
Lawrence River and more recently with the opening up of 
the arctic, Canadians have gained much experience in the 
operation of icebreakers. This backlog of experience is, quite 
naturally, expressed in the design of the contemporary ice
breaking vessels. The author traces briefly the historical 
problems centred mainly in the St. Lawrence River valley and 
outlines the role of the icebreaker in the attack on this problem. 
A brief background of the growth of Arctic operations is 
presented and attention is drawn to the different kinds of 
operation required in the arctic as compared with the River 
St. Lawrence service. With the background established, the 
author discusses many details which must be considered in 
preparing the design of the icebreaking vessel, such as the 
choice of principal dimensions, hull form, stability, power,

paper and directions of improvement are suggested. The goal 
is to make such innovations in the icebreaker lines as will in
crease the icebreaking force, improve controllability of the 
ship, improve seaworthiness, reduce propeller and rudder 
damage and at the same time make the ship easier and cheaper 
to build.—Paper by L. W. Ferris, read at the Spring Meeting 
of the Society of Naval Architects and Marine Engineers, 
12th-13th June 1959.

Application  of Nuclear Pow er to Icebreakers
The application of nuclear power for propulsion of ice

breakers is not visualized simply as substituting one means of 
power for another of the same output. Nuclear power provides 
a method of propulsion that will greatly improve the operating 
capabilities of the icebreaker as compared to present Diesel- 
electric designs. Icebreaker operations have b;en confined 
mostly to missions during approximately 3 months of the 
summer seasons at the respective polar regions. This restric
tion on the period of operations is due largely to the 
capability of the present icebreakers to enter these areas only 
when the ice fields are receding and ice is decaying and present 
the least resistance. The present designs provide for this ice
breaking capability and although the fuel capacity is marginal, 
enough is provided for minimal heating and auxiliary uses if 
the vessel is beset in the ice and forced to remain for the 
winter period. When the period of operation is extended or 
conditions are unusually severe, increased capabilities are indi
cated. During the 1955 supply for the Dew line the early 
closing in of the ice fields north of Point Barrow was more
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th a n  th e  acc o m p a n y in g  icebreakers c o u ld  h a n d le  a n d  o n ly  a 
fo r tu n a te  sh if t o f w in d  w h ic h  c a rried  th e  floes o ffshore  p e r
m it te d  th e  large  con v o y  of su p p ly  vessels to  escape, b u t  n o t  
w ith o u t  considerab le  s tru c tu ra l dam age. F o r  several p a s t 
w in te rs  d iffe ren t sh ip s o f th e  W in d  class have been assigned  
lim ite d  h y d ro g rap h ic  survey  w o rk  in  th e  A lask an  area. R ep o rts  
in d ica te  th a t  o n  som e occasions, th e  c o n d itio n s  p rac tica lly  
p re v en t advance. O n  one  o ccasion  Northzvind re p o rte d  b e in g  
able to  m ake  o n ly  2 m iles h eadw ay  in  a 1 2 -h r. p e rio d  a n d  
a c tu a lly  o n ly  one  m ile  in  th e  desired  d irec tio n . U n d e r  these 
c o n d itio n s  fuel co n su m ed  per m ile  is a n  astro n o m ica l figure  a n d  
there  are  no  fuel s ta tio n s  to  rep len ish  tanks. T h e  use o f 
n u c lear en erg y  w o u ld  p e rm it th e  in s ta lla tio n  o f increased  
p o w er to  im p ro v e  iceb reak ing  cap ab ility  a n d  a t th e  sam e tim e  
w o u ld  p e rm it th is  p o w er to  be used  over p ro lo n g ed  p e rio d s o f 
o p eratio n . F u rth e rm o re , if  th e  n u c le a r icebreaker w ere beset 
fo r  th e  w in te r  th ere  w o u ld  be n o  p ro b lem  o f fuel sh o rtag e  to  
force  d ra s tic  re d u c tio n s  in  h e a tin g  a n d  o th e r  au x ilia ry  fu n c 
tio n s , a n d  th e  vessel c o u ld  becom e fu lly  o p e ra tio n a l as so o n  
as ice c o n d itio n s  p e rm itted . T h e  p a p e r describes th e  feasib ility  
s tu d y  fo r  a 30^000 s.h .p . n u c le a r  icebreaker, a n d  co m p a riso n  is 
m ade  w ith  th e  D iesel e lectric  pow ered  Glacier a n d  th e  n u c lea r 
p o w ered  Lenin.— Paper by S. W. Lank and O. H. Oakley, read 
at the Spring Meeting of the Society of Naval Architects and 
Marine Engineers, 12th-13th June 1959.

M ode rn  Trends in H igh  Speed D iesel Engines
T h e  m o st efficient w ay  of o b ta in in g  in creased  p o w er is to  

p ressu re  ch arg e  th e  e n g in e ; fo r  a sm all increase  in  w e ig h t a n d  
n o  increase  in  speed, a 25 to  50 p e r cen t increase  in  pow er 
becom es available. T h e  ab ility  o f  a  co m p ress io n  ig n itio n  
eng in e  to  develop p ow er d epends la rg e ly  o n  th e  d en sity  o f  th e  
c h a rg in g  a ir  a n d  o n  th e  effectiveness o f th e  scavenging . T h e  
fu n c tio n  of th e  p re ssu rize r is to  increase  th e  d en sity  o f  th e  a ir  
w ith in  th e  m an ifo ld  so as to  p ro v id e  th e  co m b u s tio n  space 
w ith  a d d itio n a l oxygen. B y c o rre c t tim in g , th e  available 
p ressu re  d ifferen tia l c an  be used  to  o b ta in  m o re  com ple te  
scavenging. C o n seq u en tly , w ith  th e  c learance  space p ro p e rly  
scavenged  a n d  w ith  c leaner a ir  a n d  m o re  oxygen  in  th e  c o m 
b u stio n  space, m ore  fu e l c an  be eco n o m ica lly  b u rn t . W h en  
size a n d  w e ig h t a re  im p o r ta n t  fac to rs , p ressu re  c h a rg in g  offers 
th e  sim ple  a n d  m o s t effective m ean s o f  in c reas in g  th e  p o w er 
o u tp u t  o f  a n  eng ine. T h e  ch ara c te ris tic s  o f  th e  positive  d is
p lacem en t ty p e  o f b low er, w ith  its  ab ility  to  deliver a ir  in  
a lm o st d irec t p ro p o r t io n  to  its  speed , m akes i t  a d m irab ly  
su itab le  fo r  its  a p p lic a tio n  to  eng ines re q u ir in g  h ig h  to rq u e  a t 
low  speeds a n d  ex tra  pow er a t h ig h  speeds. T h e  n e t g a in  in  
p ow er a f te r  a llo w in g  fo r  th e  e x tra  h o rse  p o w er to  d rive  th e  
p re ssu rize r  is in  th e  reg io n  o f 25 p e r  cen t. T h e  m eth o d  
resu lts  in  a n  increase in  specific fuel c o n su m p tio n . W h ere  a 
tu rb o b lo w er is u sed  i t  is d riv en  b y  th e  e x h au s t gases a n d  on  
th e  sam e sp in d le  a n  im pelle r is c a rried  w h ic h  in d u ces a  p re ssu re  
h ig h er th a n  a tm o sp h e ric  in  th e  in d u c tio n  m an ifo ld . A t low  
eng in e  speeds th e  ex h au s t tu rb in e  is n o t  so efficient because o f 
th e  low  vo lu m e o f th e  ex h au st gases. A t a b o u t h a lf  m a x im u m  
en g in e  p o w er i t  is  still n o t  g iv in g  th e  sam e n e t g a in  in  h o rse  
p o w er as a  p ositive  d isp lacem en t b low er, b u t  i t  is g iv in g  a 
b e tte r fu e l c o n su m p tio n . S o m e o f  th e  en erg y  o th erw ise  d issi
p a te d  b y  th e  ex h au s t gases is u tilized , a n d  th e re fo re  th e  in 
creased h o rse  pow er is o b ta in e d  w ith o u t  a n y  ad d itio n a l w ork . 
T h e  specific fuel c o n su m p tio n  o f th e  en g in e  is b e tte r  th a n  a 
n o rm ally  a sp ira ted  eng in e  o r  a n  e n g in e  w ith  a  po sitiv e  d is 
p lacem en t b low er. I f  th e  eng in e  is tak en  to  n e a r i ts  m a x im u m  
b .h .p ., th e  tu rb o b lo w er reaches its  m o st efficient s tage  a n d  w ith  
a  low  specific fu e l c o n su m p tio n  a n d  a n e t increase  in  h o rse  
p ow er o f nearly  50 p e r cen t, i t  is defin ite ly  a  g re a t ad v an tag e  
to  th e  eng ine  m a n u fa c tu re r  a n d  th e  u se r o f eq u ip m e n t re 
q u ir in g  a  h ig h  p ow er o u tp u t.  T im e  a n d  resea rch  have p ro v ed  
th a t  b ea rin g  loads need  n o t  be increased  by  p re ssu re  c h arg in g , 
a n d  o n  th e  c o n tra ry , sm o o th er ex p an s io n  takes p lace  over a 
lo n g er c ra n k  angle. Ig n itio n  com m ences 5 degrees before  a n d  
is co m p le ted  6 degrees a f te r  t.d .c . T h e  p ressu re  rise  is ra p id  
a n d  th e  cu rv e  s lig h tly  ir re g u la r  a n d  fa irly  peaked  a t  m ax im u m  
p ressure . P o w er is lo st if  th e  in jec tio n  is tim e d  in co rrec tly , o r

if  th e  in jec to rs  a re  fa llin g  off in  efficiency. N u m e ro u s  o th e r  
fac to rs  also  affect th e  cu rv e , b u t  w ith  b e tte r  scaveng ing  o f th e  
c y lin d e r th e re  is a la rg e r m a rg in  a n d  a su p e rch a rg ed  eng in e  
genera lly  w ill n o t  sh o w  su c h  a ra p id  fa ll-o ff in  efficiency a t 
h ig h  c ran k sh a ft speeds as a n o rm a lly  a sp ira ted  eng ine . I n  th e  
sam e eng in e  a f te r  p ressu re  c h a rg in g  ig n itio n  com m ences 
earlie r th ro u g h  b e tte r  m ix in g  o f th e  fuel w ith  th e  a ir. C o m b u s
t io n  is co m p le ted  a t a b o u t 12 degrees a f te r  t.d .c ., g iv in g  a 
b u rn in g  p e rio d  o f 20 degrees as ag a in s t 11 degrees in  th e  
n o rm a lly  a sp ira ted  engine. T h e  c o m b u s tio n  p rocess is th e re 
fo re  sm o o th er, th e  p re ssu re  does n o t  rise so ra p id ly  a n d  th e  
cu rv e  beg ins to  show  a  f la t to p , th a t  is, n e a r in g  th e  ideal. T h e  
m ax im u m  p ressu re  has been low ered , w h ic h  im p ro v es th e  life  
o f th e  b earin g s, a n d  besides th e  h ig h e r w e ig h t o f a ir  fo r  co m 
b u s tio n , th e  b u r n t  gases f ro m  th e  p rev io u s cycle have been 
efficiently  scavenged .— L. D. E. Brodie, Diesel Engineers and 
Users Association, April 1959; Report S263, pp. 36-43.

Tapered Land and P ivoted Shoe Th ru st Bearings fo r Large Steam 
Turbines

T h e  tap e red  la n d  b earin g  con sis ts  b asica lly  o f  a c irc u la r  
th r u s t  p la te , sp lit  in  tw o  halves, w h ic h  is r ig id ly  su p p o rte d  to  
c a rry  th e  th r u s t  lo ad . T h e  b a b b itt  b e a rin g  race  is d iv id ed  in to  
lan d s  by  rad ia l oil feed grooves. T h e  su rface  o f each  la n d  is 
m ac h in ed  w ith  a c o m p o u n d  tap e r, w h ic h  slopes in  th e  d irec tio n  
o f ro ta tio n  fro m  th e  lead in g  to  th e  tra il in g  edge a n d , to  a  lesser 
degree, f ro m  th e  in n e r  to  th e  o u te r  ra d iu s  a t  th e  le a d in g  edge 
o f  th e  lan d . T h e  lu b r ic a tin g  o il, w h ic h  is a d m itte d  u n d e r  
p ressu re  to  th e  ra d ia l oil feed  g rooves, th u s  fo rm s a w edge 
sh ap ed  o il film , d u e  to  th e  ro ta t in g  th r u s t  co llar. S in ce  th e  
su rface  of th e  lan d s  is fixed, a n y  c o m p e n sa tio n  fo r  m isa lig n 
m e n t m u s t  be acco m p lish ed  b y  th e  su p p o r t in g  h o u sin g , a n d  
c o m m o n  p rac tice  is to  m o u n t  th is  m em b er o n  a ba ll seat. I t  
is reco g n ized  th a t  se lf-a lig n m en t w ith  a ba ll seat ty p e  m o u n tin g  
in h e re n tly  involves som e degree o f fr ic tio n , w h ich , if  excessive, 
c o u ld  p re v en t p ro p e r  a lig n m e n t o f  th e  b e a rin g  face, th u s  re 
d u c in g  th e  p o ten tia l c ap a c ity  o f th e  th r u s t  bearing . F a c to ry  
tests , as w ell as a c tu a l o p e ra tin g  experience, how ever, in d ica te  
th a t  a  p ro p e rly  fitted  ball seat w ill p e rm it th e  th ru s t  b ea rin g  to  
a lig n  sa tis fac to rily . T h e  p iv o ted  shoe b ea rin g  c o n ta in s  seg
m en ta l shoes w h ic h  a re  free  to  p iv o t in  a n y  d irec tio n  o n  p iv o t 
p o in ts  c en tra lly  lo ca ted  o n  th e  back  o f each  shoe. O il is fed  
in to  th e  b ea rin g  a ro u n d  th e  in n e r  ra d iu s  o f th e  shoes, a n d  th e  
h y d ro d y n a m ic  ac tio n  o f th e  lu b r ic a n t ten d s  to  t i l t  th e  shoes to  
fo rm  th e  p ro p e r  oil film  shape. P ro p e r  a lig n m en t is m a in 
ta in e d  th ro u g h  a system  o f  eq u a liz in g  p lates w h ic h  su p p o r ts  
th e  shoes w ith in  a r ig id  base r in g  assem bly . T h is  c o n s tru c tio n  
equalizes th e  lo ad  o v er th e  v a rio u s shoes a n d  also com pensa tes 
fo r  a n y  d ish in g  of th e  th r u s t  co lla r  re su ltin g  fro m  lo ad  o r 
tem p e ra tu re  g rad ien t. T w o  o f th e  la rg est th r u s t  bearings 
tes ted  a t  3 ,600 r .p .m . w ere a 2 7 0 -sq . in . tap e red  la n d  b earin g  
a n d  a 254-sq . in . p iv o te d  shoe  bearin g . B o th  o f these  tw o  
types o f b earings in  th is  size a lread y  h a d  been in s ta lled  in  
several larg e  steam  tu rb in e s  a n d  w ere  o p e ra tin g  sa tis fac to rily . 
F o r  tes t p u rp o ses, each  b e a rin g  w as su p p o rte d  in  th e  te s tin g  
m ach in e  in  a m a n n e r  n e a rly  id en tica l w ith  th e  a c tu a l tu rb in e  
assem bly. D u r in g  a c tu a l te s tin g  th e  b e a rin g  w as lo ad ed  
g ra d u a lly  in  u n ifo rm  in c rem en ts , a n d  th e rm o co u p le s  reco rd ed  
b e arin g  m eta l a n d  oil d isch arg e  tem p era tu res . T h e  tes t re su lts  
in d ic a te  th a t  th e  m ax im u m  lo ad  c a rry in g  cap ac ity  o f th e  
270-sq . in . tap e red  la n d  th r u s t  b e a r in g  a t  3 ,600 r .p .m . is in  
excess o f  1,0001b. p e r sq . in . T h e  tests re su lts  fo r  th e  254-sq . 
in. p iv o ted  shoe b ea rin g  a t 3 ,600  r .p .m . in d ica te  m ax im u m  
cap ac ity  to  be  n o t  over 7121b. p e r  sq. in ., a n d  th e  e ffo rt th u s  
fa r  ex pended  to  im p ro v e  th is  lo ad  cap ac ity  has h a d  n o  a p p re 
ciable  effect. T h e  m easu red  m eta l tem p era tu res  a n d  h o rse  p o w er 
loss a re  a p p ro x im ate ly  eq u iv a len t fo r  b o th  types o f b earin g s a t  
th e  sam e u n i t  load . B o th  ty p es o f b earings suffer f ro m  th e  
effects o f  th e rm al d is to r tio n , a lth o u g h  th e  c o m p e n sa tin g  aspects 
o f  th e  oil film  p ressu re  te n d  to  red u ce  th is  effect o n  tap ered  
lan d  th ru s t  bearings. In c rea sed  b e a rin g  area a n d  h ig h er ru n n e r  
velocity  have n o t affected s ig n ifican tly  th e  h ig h  lo ad  cap ac ity  
o f  th e  tap e red  la n d  b earin g .— R. E. Brandon and H. C. Bahr, 
ASM E Transactions, Series A, April 1959; pp. 208-214.
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Radio Sextant
A  new  ra d io  sex tan t w ith  w h ich  w eak rad io  waves fro m  

th e  m o o n  are u sed  to  estab lish  a n av ig a tio n a l fix w as recen tly  
in sta lled  a b o ard  th e  U .S . N a v y ’s experim en ta l sh ip  Compass 
Island. T h e  new  sex tan t is co n sid ered  a m ajo r b reak  th ro u g h  
in  n av ig a tio n a l system s. T h e  ra d io  sex tan t fu n c tio n s  as a 
precise co m pass, fu rn ish in g  th e  d irec tio n  o f N o r th  w ith  m ore  
th a n  10 tim es th e  accu racy  of p rev ious m arin e  com passes. T h e  
rad io  se x tan t has a  5 -ft. p a rab o lic  d ish  a n te n n a  w ith  w h ich  th e  
m o o n  signals a re  p icked  u p . T h e  sex tan t receiver u sed  in  th e  
system  is sa id  to  be th e  m o st sensitive receiver o f its ty p e  ever 
b u ilt. T h e  receiver “ recognizes”  th e  sligh test changes in  th e  
signals f ro m  th e  m o o n  a n d  th ereb y  follow s th e  p a th  o f the  
m o o n  across th e  sky. A fte r  th e  sex tan t is in sta lled  in  sh ips, 
special p re ca u tio n s  w ill have to  be taken  to  m ake  su re  o f th e  
m ain ten an ce  of c o n s ta n t variables, su ch  as tem p era tu re  an d  
stab ility . A  special p i tc h -a n d -ro ll  p la tfo rm  has been designed  
to  stab ilize  th e  in s tru m e n t in  heavy seas.— Bureau of Ships 
Journal, June 1959; Vol. 8, p. 25.

Japanese Refrigerated Factory Ships
S a lm o n  a n d  t ro u t  fish in g  in  th e  N o r th e rn  Pacific  O cean  

a n d  w h ale  c a tch in g  in  th e  A n ta rc tic  O cean  are  especially  im 
p o r ta n t  to  Ja p a n . T h e  re fr ig e ra ted  fac to ry  sh ip  p lays a  cen tra l 
ro le  in  these  ty p es  o f fish ing . M a n y  m o d ern  re frig e ra ted  
fa c to ry  sh ip s h av e  been  b u ilt  in  J a p a n  since W o rld  W a r I I ,  
in sta lled  w ith  th e  la te s t e q u ip m e n t a n d  m ach in ery . F ig . 1 
show s th e  genera l a rra n g e m e n t o f th e  Miyazima Maru, as 
ty p ica l o f  these vessels. I n  all th e  re fr ig e ra tin g  m ach in es, N H 3 
re frig e ra tio n  is u sed , a n d  in d ire c t b rin e  co o lin g  is em ployed  fo r  
th e  co o lin g  system . A lm o st a ll th e  Jap an ese  re fr ig e ra ted  fac 
to ry  sh ip s e m p lo y  th e  sh e lf-freeze r system , in  w h ich  b rin e  is 
c ircu la ted .— Paper by Shigeru Sato, presented at the 2nd World 
Fishing Boat Congress, Rome, 5th-10th April 1959.

Flow  Pattern in D iesel N o zz le  Spray Ho les
T h e  p ap er p resen ts a s tu d y  o f th e  flow  in  sp ra y  holes o f 

0 2 to  2 '5 -m m . d iam ete r a n d  show s h o w  th e  changes in  cav i
ta tio n  p a tte rn  affect th e  ap earan ce  o f  th e  jet. T h e  in fluence  
o f th e  cav ita tio n  n u m b er, R eyno lds n u m b e r, th e  u p s tre a m  edge 
sha rp n ess, a n d  th e  le n g th /d ia m e te r  ra tio  is inv es tig a ted . A 
cav ity  f irs t fo rm ed  n ear th e  u p stre am  co rn er, b u t  so o n  caused  
th e  jet to  leave th e  w all a lto g e th e r so th a t  o n ly  th e  u p stre am  
c o rn er h a d  an y  effect o n  th e  flow . U n d e r  n o n -c a v ita tin g  
co n d itio n s  th e  em erg in g  je t h a d  a ru ffled  ap p ea ran ce , b u t  u n d e r  
co n d itio n s  w hen  th e  jet h a d  le ft th e  w all, i t  em erged  sm o o th  
a n d  glass like. T h e  glass like stage c o u ld  o n ly  be o b ta ined  
w ith  very  accu ra te ly  m ad e  sp ray  holes, a n d  a n y  d is tu rb an c e  
u p stre am , su ch  as occu rs  in  a c tu a l D iesel nozzles, cau sed  th e  
jet to  a p p ea r ru ffled  a t  a ll tim es. T h e  d isch arg e  coefficient w as 
fo u n d  to  v a ry  w ith  R ey n o ld s n u m b er a n d  c av ita tio n  n u m b er 
a n d  a c o n to u r  m a p  co v erin g  R ey n o ld s n u m b e r o f  1 ,000 to
20,000 a n d  cav ita tio n  n u m b e r o f  0 2 to  100 is p re sen ted .—  
Paper by W. Bergwerk, submitted to the Institution of 
Mechanical Engineers for written discussion, 1959.

Propulsion  w ithout Sm oke
A  ten ta tiv e  design  fo r  a gas tu rb in e  w o rk in g  o n  a sem i

c losed c irc u it  is described. T h e  gases expelled  fro m  th e  
tu rb in e  pass th ro u g h  tw o  h eat ex changers a n d  e n te r  th e  ex h au st 
ch am b er, w h ich  is s itu a ted  a t  th e  sh ip ’s side below  th e  w a te r
line. T h e  low er e n d  o f th e  c h am b er is o p e n  to  th e  w a te r, so  
th a t  th e  gases in  th e  ch am b er are u n d e r  a p ressu re  w h ic h  w ill 
be a  fu n c tio n  o f th e ir  d e p th  below  th e  w aterline . T h e  
ch am b er is fitted  w ith  a coo ler th ro u g h  w h ic h  sea w a te r  flow s 
b y  v ir tu e  o f  th e  sh ip ’s m o tio n ; a p u m p  is fitted  to  en su re  th e  
flow  w h en  th e  sh ip  is n o t  u n d e r  w ay. F ro m  th e  to p  o f th e  
ch am b er gas is d ra w n  in to  a gas co m p resso r, fro m  w h ic h  it  is 
fo rced  th ro u g h  one  of th e  heat ex changers to  a n  a n n u la r  space

F i g .  1— General arrangement of refrigerated factory ship M iy az im a  M a r u : principal dimensions 459ft. 2in.
x  62ft. Jin. x 44ft. 3in. (140 m. x 19 m. x 13'5 m.)
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in  th e  c o m b u s tio n  ch am b er; a t  th e  sam e tim e , a ir  is d ra w n  
f ro m  o u ts id e  th e  c irc u it  in to  a n  a ir  com p resso r, fro m  w h ich  it 
is fo rced  th ro u g h  th e  sam e h eat ex ch an g er to  th e  c en tre  o f th e  
c o m b u s tio n  ch am b er, w here  i t  m ixes w ith  th e  fu e l a n d  is ig 
n ited . T h e  ex p an d in g  gases, w h ic h  in c lu d e  th e  re c ircu la tin g  
gas w h ich  has been th ro u g h  th e  gas co m p resso r, d riv e  th e  
tu rb in e  in  th e  n o rm a l w ay, a n d  th e n  pass th ro u g h  th e  h eat 
exchangers to  th e  ex h au s t ch am b er. F ro m  th e  ex h au s t 
ch am b er, gas is d ra w n  in to  th e  gas co m p resso r as s ta ted  above, 
a n d  gas su rp lu s  to  th e  cycle is v en ted  in to  th e  w ater. N o  
fu n n e l is th e re fo re  necessary , a n d  th e  a ir  in tak e  is sm all as 
co m p ared  w ith  th a t  o f th e  o p e n  c irc u it  gas tu rb in e . I t  m ay  
be necessary  to  use  a h ig h  g rad e  fuel. T h e  a p p lic a tio n  o f th is  
system  to  in sta lla tio n s w ith  e lectrica l tran sm iss io n  a n d  w ith  
gear tran sm iss io n  to  th e  p ro p e lle r, a n d  th e  assoc ia ted  safety  
devices a n d  s ta r tin g  ap p lian ces, are described . T h e  ap p lic a tio n  
o f  th e  system  to  su b m arin es  is also d iscussed .— P. Tulane, 
Nouveautes Techniques Maritimes, 1959; pp. 153-157. Journal, 
The British Shipbuilding Research Association, May 1959; Vol. 
14, Abstract No. 15,325.

Propu lsion  System s fo r M o to r  Traw lers

D ifficu lties in  traw le r desig n  a rise  because o f  th e  tw o  
d iffe ren t re q u ire m e n ts , h ig h  sa ilin g  speed  a n d  h ig h  tra w lin g  
pow er. T h e  p a p e r  describes h o w  tra w lin g  p o w er decreases in  
th e  case o f a n o rm a l traw le r, a n d  h o w  th is  loss can  be av o id ed  
b y  th e  use  o f  a m u ltip le -sp e ed  gear, a  co n tro llab le  p itc h  p ro 
p e lle r o r  a  p ro p e lle r  nozzle. T o  o b ta in  a  h ig h  sa ilin g  speed, 
th e  p ro p e lle r m u s t  be d esigned  to  de liver m ax im u m  to rq u e  a t 
th e  n o m in a l (100 p e r  cen t) r .p .m . o f  th e  eng ine . B u t  th e  
p ro p e lle r also  req u ires  m ax im u m  to rq u e  w h e n  traw lin g , a n d  
as th e  eng in e  c an n o t m a in ta in  th is  to rq u e  a t a  re d u ce d  speed 
o f  th e  sh ip  its  r .p .m . a n d  p o w er d ro p . A  vessel w ith  a  p ro 
p e lle r o f  11 '8 ft. (3 ‘6 m .) d iam e te r w as tes ted  a t  a  tra w lin g  
speed o f  3 '5 k n o ts  u n d e r  several d iffe ren t h ead  w in d  forces. 
W h en  th e  sam e vessel w as tested  in  th e  sa ilin g  c o n d itio n  a t 
14*5 k n o ts  its  en g in e  developed  1j025 s .h .p . a t  118 p ro p e lle r 
r .p .m . a n d  a  m easu red  p ro p e lle r  to rq u e  o f  45 ,0001b ./ft. (66,220 
k g ./m .) . T h is  to rq u e  c o u ld  be  o b ta in e d  w ith o u t o v e rlo ad in g  
th e  eng in e  w h en  traw lin g . T h e  tests sh o w  th a t,  w h ile  traw lin g , 
th e  m a x im u m  effective p o w er o n  th e  e n g in e  is lim ite d  to  720

Propeller diameter------

F ig .  1— Propeller thrust and d.h.p. versu s propeller diameter

s .h .p . T h e  loss o f  a b o u t  300 h .p . w h e n  tra w lin g  can  be 
av o ided  if  a  m u ltip le  speed  g ear o r  a  co n tro llab le  p i tc h  p ro p e lle r 
is u sed , o r  a  D iesel e lectric  d rive. T h e  m u ltip le  speed e q u ip 
m en t consists o f a  reversib le  re d u c tio n  gear o f n o rm a l oil 
p re ssu re  as u sed  fo r  m a n y  decades a b o a rd  f ish in g  boats . T h e  
o n ly  d ifference  is th a t,  in s tead  o f a  s ing le  speed  re d u c tio n  fo r 
ah ead , th ere  a re  tw o , o n e  fo r sa ilin g  a n d  a n o th e r  fo r  traw lin g . 
F u l l  en g in e  p o w er c an  be u se d  a t a n y  tim e  w ith  these. 
C h a n g in g  fro m  o n e  speed to  th e  o th e r  a n d  to  “ a s te rn ” is  done  
in  seconds w ith  o il p re ssu re  la m in a te d  d isc  c lu tch es. T h e  gear 
can  be  u se d  w ith  n o n -rev e rsib le  m a in  p ro p u ls io n  D iesels by  
d e -c lu tc h in g  a n d  a llo w in g  th e  e n g in e  to  ru n . A s th e re  is no  
d irec t co n n ex io n  be tw een  p ro p e lle r  a n d  en g in e , th e  p ro p e lle r 
can  be s to p p e d  au to m a tica lly  by  a b rake. T h e  ad v an tag es o f 
th is  desig n  have  been  p ro v e d  in  p rac tice . F iv e  traw le rs  
o b ta in ed  o p tim u m  catches a ro u n d  B o u lo g n e -su r-M e r by  u s in g  
m u ltip le  speed  reversib le  gears. T h e  cap ta in s  s ta te  th a t  ca tches 
w ere  less w h e n  they  d id  n o t  u se  th e  tra w lin g  speed  gear. 
S im ila r  p e rfo rm an ces  can  be  o b ta in e d  w ith  c o n tro llab le  p itc h  
p ro p e llers . T h e  m u ltip le  speed  g ear gives fu ll p o w e r w h en  
tra w lin g  by a d ju s tin g  th e  p ro p e lle r  speed, w h ile  th e  c o n 
tro llab le  p itc h  p ro p e lle r  changes its  p i tc h  w h e n  traw lin g , m a in 
ta in in g  a c o n s ta n t p ro p e lle r  speed. I n  b o th  cases i t  is possib le  
to  o p e ra te  th e  en g in e  w h e n  tra w lin g  u n d e r  fu ll p o w er a t  th e  
n o m in a l en g in e  speed. H o w ev er, to  im p ro v e  th e  efficiency o f 
a co n tro llab le  p i tc h  p ro p e lle r  u n d e r  v a rio u s  lo ad  c o n d itio n s , i t  
is necessary  to  ch an g e  n o t  o n ly  th e  p i tc h  b u t  a lso  th e  r .p .m . 
T o  o b ta in  go o d  th ru s t  re su lts , a  co n tro llab le  p i tc h  p ro p e lle r  
m u s t  have  a la rg e  d iam e te r, as is sh o w n  in  F ig . 1, a n d  a co m 
p a ra tiv e ly  low  p ro p e lle r  r .p .m ., a n d  th is  req u ire s  a  gear to  
red u ce  th e  en g in e  r .p .m . A  la rg e  co n tro llab le  p i tc h  p ro p e lle r, 
say 11'8 ft. (3 '6  m .) d iam ete r, co m b in ed  w ith  a  re d u c tio n  g ear 
is, how ever, very  expensive  a n d  co m p lica ted , so th a t  a  carefu l 
s tu d y  sh o u ld  be  m ad e  as to  w h e th e r o r  n o t  a m u ltip le  speed  
g ear w ith  a fixed p ro p e lle r  is m o re  eco n o m ica l.— Paper by F. 
Suberkriib, read at the 2nd World Fishing Boat Congress, 
Rome, 5th-10th April 1959.

G overn ing  of Com pression -ign ition  O il Engines

I n  th is  p a p e r  is d iscu ssed  th e  a p p lic a tio n  o f som e o f th e  
co n cep ts  o f  m o d e rn  c o n tro l th eo ry  to  th e  p ro b lem  o f th e  
g o v e rn in g  of co m p ress io n  ig n itio n  engines. A  p h y sical 
d e sc rip tio n  o f th e  p ro b lem  is g iven, illu s tra te d  by  m easu rem en ts  
m ad e  o n  g o v e rn o rs  a n d  eng ines, in c lu d in g  som e to  show  th e  
effect o f th e  fin ite -tim e  in te rv a ls  betw een  successive firin g  
strokes, a n d  o th e r  n o n -lin e a ritie s  su c h  as C o u lo m b  fric tio n . 
I n  A p p en d ix  I  is d iscussed  th e  se ttin g  u p  of th e  e q u a tio n  of 
m o tio n  o f m ech an ica l system s, a n d  th e ir  so lu tio n s  u s in g  v ec to r 
m e th o d s  a n d  th e  inverse  lo cu s to  f in d  th e  stab ility  a n d  also  th e  
tra n s ie n t responses o f th e  system . W h ile  n o n e  o f th e  th eo ry  
w ill be  novel to  c o n tro l eng ineers , p a r t  o f its  p re se n ta tio n  m ay  
be. Som e ex p erim en ta l d a ta  o b ta in e d  o n  m ed iu m -size  eng ines 
a re  in c lu d e d , to g e th e r w ith  c o m m e n ts  o n  th e ir  u se  a n d  som e 
deta ils o n  th e  in v es tig a tio n  o f u n s ta b le  en g in e  g o v e rn o r system s. 
A  la rg e  sav in g  in  tes t b ed  tim e  is re p o rte d .— Paper by D. B. 
Welbourn, D. K. Roberts and R. A. Fuller, submitted to the 
Institution of Mechanical Engineers for zvritten discussion, 
1959.

Pressure Vessel Design
T o  fo rm  ru les  fo r  th e  design  of p ressu re  eq u ip m e n t, the  

B u reau  of S h ip s  is sp o n so rin g  resea rch  in  c o -o p e ra tio n  w ith  
th e  A to m ic  E n erg y  C o m m iss io n  a n d  th e  P re ssu re  Vessel R e
sea rch  C o m m ittee  o f th e  W e ld in g  R esearch  C o u n c il. T h e  
B u reau  has issued  som e o f th e  d a ta  o n  fa tig u e  lo ad in g  a lready  
acq u ired , even  th o u g h  resea rch  is in  th e  early  stages. I n  sp ite  
o f th e  w ide  scale use  o f  bo ilers a n d  o th e r  p ressu re  vessels fo r 
m o re  th a n  a h u n d re d  years, m a n y  o f th e  desig n  a n d  fa b ric a tio n  
ru les  have l it t le  ra tio n a l basis. T h e  a d v e n t o f n u c lea r pow er 
w ith  i ts  em p h asis  o n  s tru c tu ra l  re liab ility  a n d  tig h tn e ss  o f th e  
p r im a ry  c irc u it  a n d  th e  req u irem en ts  o f o th e r  e q u ip m e n t in  th e  
p e tro leu m  a n d  chem ica l p ro cess in g  in d u s tr ie s  a re  fo rc in g  
com p le te  reap p ra isa l o f p ressu re  vessel c o n s tru c tio n  codes. O n e  
o f  th e  p r in c ip a l item s b e in g  co n sid ered  is desig n  fo r  cyclic
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(fa tigue) lo ad in g , d u e  to  v a ria tio n s  in  p ressu re  o r tem p era tu re  
in  n o rm a l service (as d iffe ren tia ted  fro m  th e  s ta r t-u p  a n d  sh u t
do w n ). A s a  m a tte r  o f exam ple, a co n v en tio n al bo ile r operates 
a t e ssen tia lly  c o n s ta n t p ressu re  th ro u g h o u t  its ran g e  o f o p e ra 
tio n — p e rh ap s  a m ax im u m  of 10 to  15 pe r cen t va ria tio n . 
H o w ev er, th e  seco n d ary  side o f  a h ig h  p ressu re , w a te r cooled  
n u c le a r p la n t  o p era tes  w ith  a n  ap p ro x im ate  50 pe r c e n t v a ria 
t io n ;  a c a ta p u lt  steam  receiver can  go  th ro u g h  a n  80 to  90 pe r 
c en t v a r ia tio n  in  g o in g  fro m  heavy to  l ig h t p lane  lau n ch es a n d  
re tu rn ;  a n d  a su b m a rin e  co n d en ser head  can  be sub jected  to 
100 p e r c en t v a ria tio n  w h en  a su b m arin e  dives to  design  d ep th . 
I t  sh o u ld , there fo re , be recogn ized  th a t  th e  p ressu re  lo ad s o n  
c o n v en tio n a l bo ilers (an d  m o st p ressu re  vessel eq u ip m en t) are 
essen tia lly  s ta tic  lo ad s , a n d  th a t  th e  ru les estab lished  fo r such  
eq u ip m e n t th ro u g h  service experience a re  n o t necessarily  ade
q u a te  fo r  eq u ip m e n t sub jected  to  variab le  o r fa tig u e  lo ad in g .—  
J. L. Mershon, Bureau of Ships Journal, June 1959; Vol. 8, 
pp. 38-39.

Unusual D isp lacem ent H u ll Form s fo r H ighe r Speeds
A  sh a rp  increase  in  th e  w ave resistance has lim ited  speeds 

o f fu ll bo d ied  su rface  vessels to  a p rac tica l m ax im u m  w h ich  
has som etim es been called  th e  “w ave b a rrie r” . T w o  ap proaches 
to w ard s  in creas in g  th e  to p  speed of d isp lacem en t type  surface  
sh ips a re  inv estig a ted  herein . T h e  firs t a p p ro ac h  is th a t  of 
keep ing  F ro u d e  n u m b e r  c o n s ta n t a n d  in creas in g  len g th . T h e  
second  ap p ro ach , in v o lv in g  o p e ra tio n  a t  h ig h  F ro u d e  n u m bers, 
is em phasized . T h is  involves a s tu d y  of m in im u m  w ave resis
tan ce  a t  F ro u d e  n u m b ers  g reater th a n  0 35. P rin c ip le s  fo r  
m in im iz in g  w ave resistance  are p roposed . T h e  w ave resistance 
o f ce rta in  e lem en tary  shapes is review ed, a n d  several fo rm s 
likely to  have a m in im u m  w ave resistance a re  d iscussed  w ith  
reference to  th e  p rin c ip les  p ro p o sed , a n d  w ith  reference to  
o p e ra tio n  in  ro u g h  seas. H eavy  d isp lacem en t type  hu ll fo rm s 
ex ist w h ich  “ break  th e  w ave b a rrie r”  reach in g  F ro u d e  n u m b ers 
g rea ter th a n  0 9 (sp e e d /le n g th  ra tio s  g reater th a n  3 0), th u s  
m u ltip ly in g  th e ir  speed capabilities. T h e  fo rm  ch aracte ris tics 
w h ic h  m ake fo r  a h ig h e r  speed m ay , w ith in  lim its , also m ake 
fo r a m a x im u m  p ro p u ls iv e  efficiency a n d  a m in im u m  m o tio n  
in  a seaw ay. T h e  co n cep t o f in creas in g  d e p th  in stead  o f in 
c reasin g  le n g th  in  o rd e r to  increase  speed a n d  seaw orth iness is 
also b riefly  in v estiga ted .— H. Boericke, International Ship
building Progress, June 1959; Vol. 6, pp. 249-264.

A bnorm a l B rush  W e a r  in D.C. Machines
T h e  use o f  silicone in su la tin g  m ate ria ls in  enclosed d irec t 

c u rre n t m o to rs  a n d  gen era to rs  w ill p ro d u ce  a b n o rm a l b ru sh  
w ear. T h e  m ech an ics  o f  silicone effect o n  b ru sh  w ear is n o t 
co m ple te ly  u n d e rs to o d . H ow ever, it ap p ears th a t  w h en  even 
m in u te  a m o u n ts  o f silicone v a p o u r  are abso rbed  in  th e  carb o n  
b rush es, th e  silicone is co n v erted  by  th e  a rc in g  u n d e r  th e  b ru sh  
face to  a sand like , abrasive m ateria l. A n o th e r th eo ry  is  th a t  
th e  w a te r re s is tan t p ro p e rtie s  o f silicone p rev en t the  w ater 
v a p o u r  in  th e  a ir  f ro m  re ach in g  th e  b ru sh  c o n ta c t su rface, 
w h ic h  is necessary  fo r  fo rm in g  th e  p ro p e r  c o m m u ta to r  film . 
W h atev e r th e  reason , i t  is k n o w n  th a t  any amount o f any  ty p e  
o f silicone v a rn ish , co m p o u n d , ru b b e r, grease, lam in ate , o r 
b in d er w ill cause a b n o rm a l b ru sh  w ear, a n d  m u s t be avo ided  in 
enclosed d.c. m ach in es o r enclosed a.c. m ach in es h a v in g  collec
to r  r in g s  w ith in  th e  m ach in e  enclosure . T h e  B u reau  of S h ip s, 
silicone m ate ria ls su p p lie rs , m o to r  a n d  g en era to r m an u fa c tu re rs , 
a n d  b ru sh  m an u fa c tu re rs  have been try in g  to  solve th e  silicone 
b ru sh  w ear p ro b lem  fo r  m an y  years. T h e  o n ly  success to  da te  
has been th e  d ev elo p m en t o f b ru sh es  th a t  have  a g rea tly  re 
d u ced  w ear ra te  in  silicone v ap o u r, b u t  th a t  still have a h ig h er 
w ear ra te  th a n  n o rm a l b ru sh es in  n o n -silico n e  a tm ospheres. 
S ilicone  m ate ria ls m ay , how ever, be successfu lly  used  in  p a rts  of 
w e ll-v en tila ted  o p en  d.c. m o to rs  a n d  g en era to rs  in  w h ich  th e  
in co m in g  a ir  passes over th e  c o m m u ta to r  before  e n te rin g  the 
w in d in g s .— Bureau of Ships Journal, July 1959; Vol. 8, p. 25.

Reinforced Plastic Ventilation System

A  re in fo rced  p las tic  b a tte ry  ex h au s t v e n tila tio n  system  has 
recen tly  been fa b rica ted  a n d  in sta lled  o n  th e  U .S .S . Perch. T h e

system  consists o f all fo rw a rd  a n d  a fte r  b a tte ry  ex h au s t v en tila 
tio n  fro m  th e  deck spool o f  th e  b a tte ry  w ell to  th e  b a tte ry  ex
h a u s t fan s  a n d  fro m  th e  fan s  to  th e  m a in  ex h au s t line . I t  is 
com p o sed  of com plex  ir reg u la r  sizes a n d  shapes in c lu d in g  rec t
a n g u la r, ro u n d s , fla t oval offsets, 90-deg . e lbow s, v e n tu r i  tubes, 
a n d  tran s itio n a l ro u n d  to  re c tan g u la r  T -sh a p e d  d a m p e r  fittings. 
T h e  en tire  system  is m ade  of fib rous g lass c lo th  lam in a ted  w ith  
po lyester resin . T h e  fin ished  p las tic  p ro d u c t  w as m ad e  b y  th e  
fo llo w in g  p ro c e d u re : A  sheet m e ta l m o u ld  w as m ad e  to  th e  
req u ired  shape  by  co n v en tio n al sheet m e ta l fa b ric a tin g  p ro 
cedures. A ll p a r ts  ag a in s t w h ic h  p las tic  w ere to  be ap p lied  
h a d  a  sm o o th  fin ish  to  en su re  a sm o o th , close te x tu re  o n  th e  
su rface  o f th e  p las tic  article . T h e  m o u ld  w as a lso  designed  
so th a t  the  p las tic  a rtic le  co u ld  be easily  rem o v ed  a f te r  co m 
pletion . T h e  co m p le ted  m o u ld  w as w axed  w ith  a  specia l p aste  
w ax  a n d  g iven  th ree  coats o f release m ate ria l to  p re v en t a d 
h esio n  o f th e  p las tic  to  th e  m o u ld . A get co a t o f po ly es te r 
resin , p ro p e rly  m ixed  w ith  a ca ta ly s t, w as th e n  app lied . 
C o lo u r can  be ad d ed  to  th e  p o ly es te r re sin  fo r  decora tive  effect. 
O ver th e  p r im a ry  coat, layers o f fib rous glass c lo th  w ere 
lam in a ted  w ith  po lyester resin  to  p ro d u c e  th e  en d  p ro d u c t. 
T h e  n u m b er  o f lam in a tio n s  a n d  th e  ty p e  a n d  v iscosity  o f resin  
u sed  d ep en d s  o n  th e  th ick n ess a n d  specific q u a litie s  w an ted  in  
th e  fin ished  article . A fte r  lam in a tio n , th e  p ro d u c t  w as a ir  
c u red  fo r 6 to  8 h o u rs  a t  a tem p e ra tu re  o f ap p ro x im ate ly  70 
degrees. P o rtab le  h eat lam p s o r  a n  e lectric  oven  c o u ld  be used  
fo r  fast cu rin g . A fte r  th e  a rtic le  h a d  cu red , i t  w as rem oved  
f ro m  th e  m o u ld  a n d  tr im m ed  a n d  fin ished  w ith  th e  sam e too ls 
a n d  m echan ical eq u ip m e n t used  fo r sheet m eta l.— Bureau of 
Ships Journal, July 1959; Vol. 8, pp. 38-39.

Propulsion  and Processing M ach inery fo r D eep  Sea Traw lers

In  o rd e r  to  get as m u c h  fish  as possib le  in to  a sh ip  o f  a 
g iven  len g th , th e  eng in e  ro o m  m u s t be  k e p t as sh o r t  as possible. 
T h u s ,  w h en  freez ing  is co n sid ered , c e rta in  types o f  m ach in ery  
have  a n  eco n o m ic  ad v an tag e . T h ese  in c lu d e  D iesel e lectric  
w ith  h ig h  speed eng ines o f V -c o n s tru c tio n  a n d  a  sing le  large  
D iesel d r iv in g  b o th  w in c h  a n d  a c o n tro llab le  p i tc h  p ropeller. 
T h e  figure  show s in  d iag ra m m a tic  fo rm  tw o  m o to r  traw lers, 
each  o f  185ft. b .p . T h e  u p p e r  d iag ram  rep re sen ts  th e  very  
fast m o to r  traw le r p o p u la r  in  th e  U n ite d  K in g d o m  a t p resen t.

T h e  average vessel o f  th e  B ritish  d is ta n t w a te r fleet sp en d s 
a b o u t 140 days o n  th e  fish in g  g ro u n d s  in  a y ear a n d  o n  th is  
basis th e  fa st vessel w ill sp en d  a b o u t 160 days o n  th e  g ro u n d s  
in  a year, n o n e  o f its fish be ing  sta le r w h en  lan d ed . T h e  low er 
d iag ram  is a p a r t- f re e z in g  traw le r w ith  c o n s ta n t p ow er 
m ach in ery  a n d  of th e  sam e overall d im en sio n s a n d  ab o u t the  
sam e cap ita l cost. I t  w o u ld  sp e n d  180 days in  a year o n  the  
fish ing  g ro u n d s  a n d  in  ru n n in g  to  a n d  fro m  th e  g ro u n d s  w o u ld  
b u rn  little  m o re  th a n  h a lf as m u c h  fuel in  a  year as th e  faster 
sh ip . In  th e  h a n d s  o f  a n  average sk ip p e r i t  w o u ld  p ro d u c e  in  
a year a n  a m o u n t o f  ed ib le  fish  n o t  fa r  sh o r t  o f  th e  m o st 
successfu l vessels a t  p re sen t, a n d  o f  h ig h e r average  q u a lity .

15 KNOI 1C INC, TRAWLER
([CATCH I I O - I 5 0  T O N  a v e r a g e )
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P re lim in a ry  ca lcu la tio n s in d ica te  th a t  fo r  th e  reaso n s ju s t  g iven  
th is  ty p e  o f vessel w ill co m p are  fa v o u rab ly  in  econom ics o f 
o p e ra tio n  w ith  th e  average o r th o d o x  traw le r. P ro p e r  design  
stu d ies  a n d  estim a tes a re  b e in g  u n d e rta k en . T h ese  a lready  
in d ic a te  th a t  th e  speed  o f th e  design  h as been u n d e re s tim a ted ; 
i t  m ay  be possib le  to  ach ieve 1 3 i  k n o ts . T h e re  is n o  reason  
w h y  th is  ty p e  o f vessel sh o u ld  n o t  develop g ra d u a lly  in  size, 
in  w h ic h  case a h ig h e r p ro p o r tio n  o f  th e  ca tch  w o u ld  be frozen . 
T h is  lin e  o f dev e lo p m en t co u ld  in  tim e  m erg e  w ith  th e  large  
fa c to ry  traw le r.— Paper by G. C. Eddie, read at the 2nd World 
Fishing Boat Congress, Rome, Sth-lOth April 1959.

Stern Traw lers
A  gas tu rb in e , w ith  Pesca ra  free  p is to n  gasifiers, a  type  

b ecom ing  n o w  in creas in g ly  p o p u la r , w as in sta lled  in  th e  Sagitta. 
A lth o u g h  its  specific fu e l c o n su m p tio n  is h ig h e r  th a n  th a t  o f 
D iesels, a ch eap er o il o f low er q u a lity  (a so m ew h at im p ro v ed  
B u n k er C  oil) is u sed . T h is  re su lts  in  con sid erab le  sav ings 
in  th e  fu e l bill. A s th ere  a re  few  m o v in g  p a r ts  to  w ear aw ay , 
a n d  these  a re  c o m p ara tiv e ly  cheap  a n d  easy to  ren ew , i t  is 
h o p ed  th a t  m a in te n a n c e  costs w ill be very  low . T h e  tw o

gasifiers a re  o f  s ta n d a rd  desig n  w ith  m ax im u m  1,000 h .p . each  
a t  th e  tu rb in e  co u p lin g , g iv in g  am p le  reserve o f p o w er fo r  bad  
w eather. T h e  to ta l p la n t  is n o rm a lly  r u n  w ith  a b o u t 1,500 
h .p ., w h ic h  is suffic ient fo r a  speed  o f  a b o u t 14 k n o ts . T h e  
p la n t  c an  also r u n  w ith  o n e  gasifier o n ly , th is  g iv in g  th e  neces
sa ry  reserve. T h e  tu rb in e  its e lf  is a  very  safe en g in e , a n d  has 
a co n tro llab le  p itc h , n o n -rev e rs ib le  p ro p e lle r. A  g e n e ra to r fo r  
th e  sh ip ’s m ain s, as w ell as fo r  th e  p u m p s  fo r  th e  h y d ra u lic  
w in c h  d riv e , is d riv en  fro m  th e  in te rm e d ia te  sh a f t  o f th e  
a r tic u la te d  d o u b le -re d u c tio n  gear. F o r  h a rb o u r  d u tie s , these  
p u m p s  are  d riv en  fro m  th e  g e n e ra to r w h ic h  w orks as a  m o to r , 
th e  p o w er c o m in g  fro m  tw o  D iese l g e n e ra to r h a rb o u r  sets. 
T h e  Sagitta  h a d  tee th in g  tro u b les  w ith  th e  gas tu rb in e  a n d  th e  
h y d ra u lic  w in c h  drive. T h e  gas tu rb in e  tro u b le s  w ere  o f  a 
m in o r  n a tu re  (cho ice  o f  th e  co rre c t lu b ric a tin g  o il, g o v e rn o r 
tro u b le , etc .). T h ese  have  been  m o re  o r  less overcom e. T h e  
h y d ra u lic  c o m p o n e n ts  o f th e  w in c h  d rive  w ere  th e  d o u b le d -u p  
v e rsio n  of a  successfu l u n i t  u se d  o n  d r if te r  traw le rs , b u t  one  
p lu s  one  d id  n o t  tu rn  o u t  to  be tw o , as so o f te n  h a p p e n s  in  
p ractice . T h e  m a in  fa ilu re  w as a to o  low  gear ra tio  betw een  
m o to r  a n d  w in c h , so th a t  th e  system  a lw ays w o rk ed  w ith  th e

EnQtn* cosing at deck

F ig . 11—Sagitta engine room arrangement
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m ax im u m  p re ssu re  a n d  m in im u m  o il flow , o p p o site  to  w h a t 
w as re q u ire d . T h e re  w as a lso  g o v e rn o r tro u b le  (in  o p e ra tin g  
th e  c lu tch es  th e  re v o lu tio n s  co u ld  n o t  be red u ced  e n o u g h  a n d  
th e  w in c h  s ta r te d  to o  q u ick ly ), a n d  a b ro k en  ball bearin g , w h ich  
w as o n ly  b a d  lu c k  a n d  c o u ld  have  h ap p en e d  to  a n y  drive. 
B u t i t  w as possib le  to  c a rry  o n  w o rk  w ith  th e  o th e r  u n it. A fte r 
p u t t in g  in  tw o  g ear w heels o f a  m o re  su itab le  gear ra tio , th e  
oil p re ssu re  w e n t d o w n  a n d  th e  w in c h  w o rk ed  m o re  q u ick ly  
a n d  sm o o th ly . D u r in g  th is  rep a ir , som e slack in  th e  co n n ex io n  
be tw een  th e  c o n tro l w heel o n  th e  w in ch  a n d  th e  g o v ern o r w as 
d e tec ted  a n d  co rrec ted . S in ce  th a t  tim e  n o  o th e r  tro u b le  o f 
im p o rta n ce  has o c cu rre d .— Paper by H. Heinsohn, read at the 
2nd World Fishing Boat Congress, Rome, 5th-10th April 1959.

Advanced H u ll and Prope ller Design  fo r Fish ing Boat
T a n k  tests o f  re ce n t fish ing  b o a t designs reveal considerab le  

scope fo r  im p ro v e m en t in  h u ll  fo rm  a n d  p ro p u ls iv e  efficiency. 
A  m o d e l o f  a  75 -ft. (22 '86  m .), 1 0 0 -ton , 1 0 -k n o t “ fish ing  b oat 
o f  th e  n e a r fu tu re ” w as d esigned  fro m  a h y d ro d y n a m ic  p o in t 
o f  view , in c o rp o ra tin g  a b u lb o u s bow , 2 -b lad ed  p ro p e lle r, a n d  
a  steerab le  nozzle  w h ic h  rep laces th e  ru d d e r. T a n k  tests o f  
th is  m o d e l sh o w  ex cep tio n a lly  low  resistance, excep tio n a lly  h ig h  
p ro p u ls iv e  efficiency, a n d  a h ig h  efficiency w h en  traw lin g . T h e  
p o w er re q u ire d  a t  10 k n o ts  is o n ly  105 b .h .p . co m p ared  w ith  
250 b .h .p . fo r  th e  average  re ce n t C a n ad ian  fish in g  vessel o f  th e  
sam e size a n d  speed. T h e  re su lts  a re  ex p an d ed  to  a ll sizes fo r  
read y  co m p ariso n  w ith  e x is tin g  vessels.— Paper by J. T. Tothill, 
presented at the 2nd World Fishing Boat Congress, Rome, 
5th-10th April 1959.

Review  of B.S.R.A. T raw ler Research
T h e  p a p e r  review s th e  resea rch  p ro g ress  o f  th e  B ritish  

S h ip b u ild in g  R esearch  A sso c ia tio n  in  so fa r  as traw le rs  a re  
concerned . I t  is in  th re e  m a in  se c tio n s : ic in g  ex p erim en ts, 
m e th o d ica l series resistan ce  ex p erim en ts , a n d  v ib ra tio n  research .

Icing experiments on a trawler model. “ T ra w le r- ic in g ” 
cam e to  th e  fo re  in  1955 w ith  th e  loss o f  tw o  traw le rs  in  A rc tic  
w aters  a n d  th e  A sso c ia tio n  in itia te d  a n  in v es tig a tio n  to  th ro w  
lig h t o n  th e  p rob lem . T h is  took  th e  fo rm  o f  ic in g  ex p erim en ts 
o n  a sm all scale m o d e l in  a  c lim atic  ch am b er fro m  w h ich  th e  
w e ig h t a n d  d is tr ib u tio n  o f  ice  acc re tio n  w as d e te rm in ed  fo r 
v a rio u s a tt i tu d e s  to  th e  w in d  a n d  d ifferen t r ig g in g  a rra n g e 
m en ts . T h e  loss o f  stab ility  d u e  to  th e  ad d ed  ice w as also 
d e te rm in ed . T h e  tests hav e  sh o w n  th e  im p o rta n ce  o f rem o v in g  
as f a r  as possib le  ice -ca tch in g  deta ils su ch  as sh ro u d s  a n d  
ra tlin es a n d  c lean in g  u p  th e  r ig g in g  generally . T h is  h as been 
u n d e rlin ed  by th e  b e tte r  p e rfo rm an ce  o f th e  tr ip o d  m as t 
a rra n g e m e n t co m p ared  w ith  co n v en tio n a l rig g in g .

Methodical series of resistance experiments on trawler 
models. T h e  o b jec t h a s  been  to  p ro v id e  design  da ta  to  cover 
a  p rac tica l ra n g e  o f p ro p o rtio n s  a n d  fu lln ess in c lu d in g  system 
a tic  v a ria tio n  o f m id -sec tio n  area  coefficient, beam  d ra u g h t 
ra tio , len g th  d isp lacem en t ra tio  a n d  o th e r  g eom etrical featu res. 
T h e  basic  m odels rep re se n ted  to  scale a  150-ft. (45 -7 m .) traw le r 
o f 847 to n s  d isp lacem en t w ith  a  service speed  o f  a b o u t 12 k no ts. 
T h ro u g h o u t  th e  w o rk  th e  re su lts  have been  co m p ared  o n  a 
basis o f  c o n s ta n t d isp lacem en t. T h e  m id -sec tio n  v a ria tio n s  
show ed  th e  beneficial effect o n  resistance  o f re d u c in g  th e  
p rism a tic  coefficient b y  fin in g  th e  en d s  a n d  filling  o u t  th e  m id 
sh ip  section . A t speeds below  11 k n o ts  th ere  w as a  s ign ifican t 
increase  in  resistan ce  as th e  beam  d ra u g h t ra tio  w as increased . 
A n  in te re s tin g  a n d  im p o r ta n t  fea tu re , how ever, w as th a t in  th e  
n e ig h b o u rh o o d  o f  th e  service speed  o f  12 k n o ts  th e  resistance  
ap p ea red  to  be  in sensitive  to  changes in  th is  ra tio . T h e  len g th  
d isp lacem en t ra tio  g ro u p  show ed  very  c learly  th e  ad v an tag e  to  
be g a in ed  by  le n g th e n in g  th e  fo rm  w h ile  m a in ta in in g  th e  o th e r  
geom etrical featu res . T es ts  in  w h ich  th e  b lock  coefficient w as 
sy stem atica lly  v a ried  show ed  th a t,  a t  c o n s ta n t d isp lacem en t, the  
resistan ce  p rogressively  in creased  w ith  b lock  coefficient.

Vibration research. E xperien ce  seems to  sh o w  th a t  
traw le rs  have  n o t  been tro u b led  w ith  v ib ra tio n  p ro b lem s to  th e  
sam e ex te n t as o th e r  classes o f seagoing  sh ip s, b u t  w ith  th e  
p re se n t t re n d  fo r  h ig h e r  speeds a n d  pow ers th e  m a tte r  is no w  
a ssu m in g  in c re as in g  im p o rtan ce . F o r  th is  reason  th e  A ssocia

tio n  h as been  g iv in g  m o re  a tte n tio n  recen tly  to  th e  v ib ra tio n  
ch arac te ris tics  o f traw lers. O n e  o f  th e  m a in  p ro b lem s is to  
av o id  re so n an t c o n d itio n s , th a t  is, to  e n su re  th a t  th e  n a tu ra l 
frequencies o f  th e  h u ll do  n o t co inc ide  w ith  those  o f  p u lsa tin g  
forces em an a tin g  fro m  th e  p ro p e llin g  m ac h in e ry  a n d  u su a lly  
re la ted  in  som e w ay  to  th e  r .p .m . T h e  f irs t re q u ire m e n t is 
th ere fo re  to  d e te rm in e  in  th e  desig n  stages these  n a tu ra l  h u ll 
freq uencies, b u t  experience show s th a t,  f ro m  firs t p r in c ip les , th is  
is a  very  ted io u s m a tte r  a n d  som etim es q u ite  im p rac ticab le . 
M oreo v er, th e  d e ta iled  in fo rm a tio n  re q u ire d  is  n o t  generally  
available. E ffo rts  have  th e re fo re  been  m ad e  to  im p ro v e  a n d  
sim p lify  m eth o d s  o f  e s tim a tin g  c ritica l freq u en c ies  a n d  a t  the  
sam e tim e to  re la te  th e  a m p litu d e  to  th e  ex c itin g  fo rces. T h is  
is b e in g  effected  by  d e te rm in in g  e x p erim e n ta lly  th e  n a tu ra l  
frequencies fo r  a  ran g e  of sh ip  sizes a n d  th e n  c o rre la tin g  these  
in  te rm s o f sim ple  p a ram ete rs  in v o lv in g  o n ly  fa c to rs  k n o w n  in  
th e  design  stages. A t first, m easu rem en ts  w ere  m a d e  d u r in g  
tria ls , u s in g  th e  p ro p e lle r  m ac h in e ry  as th e  m ean s o f  ex c ita tio n . 
T h is  w o rk  has n ow  been  su p p le m e n ted  b y  co n tro lled  tests 
u s in g  a  v ib ra tio n  ex citer specia lly  desig n ed  fo r  th e  p u rp o se , 
w h ich  enab les m o re  co m p reh en siv e  d a ta  to  be ob ta in ed . Som e 
typ ica l re su lts  a re  p resen ted  in  th e  p a p e r  a n d  a n  in d ic a tio n  
g iven  o f th e  m a n n e r  in  w h ic h  th ey  a re  b e in g  co rre la ted .— Paper 
by H. Lackenby, presented at the 2nd World Fishing Boat 
Congress, Rome, 5th-10th April 1959.

Steam versus D iesel
A  c o m p ariso n  in d ica tes  th e  ad v an tag es  o f  D iesel o v e r steam  

as reg ard s  fuel eco n o m y , p o w er fo r fish ing , acce le ra tio n , fish 
ro o m  cap acity  a n d  c o n s ta n t d ra u g h t  a n d  tr im . A  m ain ten a n ce  
schedu le  is g iven  fo r  th e  m a in  eng ine . T e e th in g  tro u b le s  
experienced  a re  d iscussed , su ch  as rem o v a l o f  p is to n  caste lla - 
tio n s  to  av o id  u n ev en  lin e r  w ear, u se  o f  d e te rg en t lu b ric a tin g  
o il a n d  in creased  lu b ric a tin g  oil tem p e ra tu re s  to  red u ce  carb o n  
dep o sitio n , co rrec t lu b r ic a tin g  o il filte r u sag e  a n d  reg u la r  
ch eck in g  o f  o il sam ples, a n d  o f  sm all accessories. W ear figures 
a re  given. T h e  tu rb o ch a rg e r  system  is re fe rre d  to , in c lu d in g  
a ir  supp lies  a n d  som e tro u b les w ith  e ro s io n  o f  th e  gas o u tle t 
casing . T h e  type  o f fuel o il is defined  a n d  a  fuel c o n su m p tio n  
cu rv e  is g iven. T h e  im p o rta n ce  o f sa tis fac to ry  eng in e  a lig n 
m en t is em p h asized  a n d  the  reco m m en d ed  in s ta lla tio n  p ro c e 
d u re  deta iled . T h e re  a re  no  b a rre d  speed  ran g es a n d  a d esc rip 
tio n  is g iven  o f  th e  to rsio n al in v es tig a tio n . T h e  a n tic ip a te d  
loss in  p ro p e lle r efficiency in  c h an g in g  fro m  a s team  eng ine  
ru n n in g  a t  120 r .p .m . to  a D iesel a t  230 r .p .m . h as been  re d u ce d  
b y  th e  use  o f  m o d e rn  b ro n ze  p ro p e llers . D e ta ils  o f  these  a re  
g iven, to g e th e r w ith  cu rves o f  efficiency, e tc . T h e  im p o rta n ce  
o f p o w er ba lan ce  be tw een  th e  w in c h  m o to r  a n d  D iesel is 
stressed. T ro u b le s  o n  earlie r vessels w ith  c a rb o n iza tio n  o f 
p is to n s, e tc ., a n d  a rm a tu re  difficulties a re  described . R eference 
is m ad e  to  m a in ten an ce  p ro ced u re , lu b r ic a tin g  o il a n d  a la rm  
system s. T h e  tw o  general serv ice sets, each  d r iv in g  a g en era to r, 
p u m p  a n d  com p resso r, a re  described , as w ell as som e diffi
cu lties  w ith  th e  lu b ric a tio n  o f th e  co m p resso r b ig  e n d  b earin g  
a n d  suggestions m ad e  ab o u t s ta r tin g , a n d  a lso  a b o u t d r iv in g  
th e  p u m p  a n d  co m p resso r e lectrically . R eference  is m ad e  to  
steam  bo ile r h e a tin g , w h ich  has been su p e rsed ed  b y  sm all oil 
fired  h o t w a te r  c irc u la tio n  boilers.— Paper by G. Hopwood and 
N. W. N. Mewse, read at the 2nd World Fishing Boat Con
gress, Rome, 5th-10th April 1959.

Propulsion  Engines fo r Fish ing Boats

T h e  designs o f  tw o  a n d  fo u r-s tro k e  D iesel eng ines a re  
co m p ared , g iv in g  th e ir  ad v an tag es a n d  d isad v an tag es, a n d  in d i
c a tin g  th a t  a tw o -stro k e  eng in e  m ay  give 60 to  70 p e r  cen t 
m o re  p o w er th a n  a fo u r-s tro k e  e n g in e  o f  th e  sam e c y lin d e r 
volum e. S cav en g in g  is fo u n d  to  be s im p le r W'ith a  fo u r-  
s troke  D iesel, a n d  hom o g en eo u s m ate ria l c an  m o re  easily  be 
u sed  fo r  th is ty p e  o f  eng ine. S u p e rc h a rg in g  o f th e  fo u r-s tro k e  
D iesel is d iscussed , a n d  it is s ta ted  th a t  60 to  100 p e r cen t 
m o re  p o w er can  be o b ta in ed  thereby . T h e  h ig h  p ressu re  
su p e rch a rg ed  fo u r-s tro k e  en g in e  is a  g o o d  su b s titu te  fo r  th e  
fu lly  scavenged tw o -stro k e  D iesel eng ine . V ario u s types o f  
D iesel eng ines a re  review ed, g iv in g  th e ir  ad v an tag es a n d  d is-
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ad v an tag es. A  sh o r t  n o te  is g iven  a b o u t D iesel e lectric  p ro 
p u ls io n  o n  som e recen t traw lers. I n  th e  a u th o r ’s o p in io n , 
fu tu re  d ev elo p m en t m ay  lead  to  a  su p e rch a rg e d  tw o -s tro k e  
c ro ssh ead  en g in e , w h ic h  w ill d isp lace  th e  su p e rch a rg e d  fo u r-  
stroke .— Paper by I. B. Stokke, read at the 2nd World Fishing 
Boat Congress, Rome, 5th-10th April 1959.

Traw ler of U n o rth o d o x  Design

T h e  re ce n t p rac tice  in  traw le r desig n  is to  u se  fine e n tra n ce  
ang les a n d  sm all w a te r p lan e  coefficients. T h is ,  how ever, 
re su lts  in  lack  o f  s tab ility  a n d  expensive  w o rk  fo r  th e  fo re  
body . A  new  ty p e  o f  h u ll  w ith  d o u b le  ch ines h as been 
developed , a n d  i t  h as p ro v e d  to  hav e  a  goo d  p e rfo rm an ce . 
T h e  tria l re su lts  o f a  115-ft. (35 m .) vessel o f th e  new  ty p e  
ta llied  closely w ith  th e  p re d ic te d  resistan ce  o b ta in e d  by  m odel 
tests a n d  th e  vessel w as a b o u t 1 k n o t  fa s te r  th a n  a n  o rd in a ry  
type  o f  th e  sam e size a n d  e n g in e  o u tp u t.  T h e re  is a lso a  b ig  
ad v an tag e  in  th e  s im p le  m e th o d  o f c o n s tru c tio n  a n d  su b seq u en t 
low  co st o f  b u ild in g . T h e  m a in  m erits  c o u ld  be su m m a riz e d : 
(a) C h eap er, d u e  to  lo w er h u ll  costs, (b) M o re  econom ica l to  
opera te , d u e  to  th e  lo w er p o w er re q u ire d  fo r  eq u iv a len t service, 
(c) C h e ap e r because  o f  sm alle r a n d  lig h te r  m ach in ery , if  
re q u ire d  o n ly  fo r  a  g iven  speed, (d) A s efficient as th e  best 
n o rm a l sh ip s  in  so fa r  as co n cern s fish  c a u g h t w h ic h  are  
b ro u g h t b ack  w ith o u t delay  even  in  th e  w o rs t w eather. T h e  
p a p e r  also  describes a p ra c tic a l w ay  to  in tro d u c e  th e  ty p e  in to  
u n d e rd ev e lo p ed  areas, a n d  m en tio n s  p ro sp e c ts  fo r  d ev elopm en t, 
especially  a  sm aller size u n d e r  100ft. (30 m .) w ith  tw in  screw s. 
— Paper by E. C. B. Corlett and J. Venus, read at the 2nd 
World Fishing Boat Congress, Rome, 5th-10th April 1959.

Glass Reinforced Plastic H u lls

T h e  p a p e r deals w ith  p las tic  h u lls  a n d  decks m ad e  fro m  
co ld  se ttin g  po ly es te r re sin  re in fo rced  w ith  glass fibre “ m a t”  
la id  u p  in  a  fem ale  m o u ld . T h e  ch ie f a d v an tag e  o f  p las tic  
h u lls  a re  low  in itia l co st a n d  very  low  m ain ten a n ce  a n d  re p a ir  
costs. O n e  h u ll  costs no  m o re  th a n  a n  eq u iv a len t w o o d en  h u ll,  
b u t  several h u lls  f ro m  th e  sam e m o u ld  a re  ch eap er th a n  w o o d en  
hu lls . M a in te n an c e  costs a re  lo w  because  p las tic  h u lls  a re  
un affec ted  b y  sea w a te r ;  th ey  c a n n o t w a rp , ro t ,  o r  sp lit  like 
w o o d en  hu lls . T h e y  are  d ry  because  th ey  a re  ho m o g en eo u s 
a n d  th e re fo re  w ill n o t  o p e n  a t  th e  seam s o r  leak. T h e y  c an n o t 
r u s t  o r  c o rro d e  a n d  th e y  a re  n o t  su b jec t to  g a lv an ic  ac tio n  like 
a lu m in iu m , n o r  can  th ey  be a tta ck e d  b y  m a rin e  borers . T h ey  
d o  n o t  ab so rb  w a te r ; th ere fo re  they  c a n n o t be co n ta m in a te d  by 
fish n o r  w ill th ey  a d d  to  th e ir  o w n  w e ig h t by  w a te r ab so rp tio n  
w h e n  th ey  are  lau n c h ed , like a  w o o d en  h u ll. P la s tic  h u lls  do  
n o t  have  to  be p a in ted . T h e  c o lo u r is im p re g n a te d  in to  th e  
resin  a t  th e  tim e o f m an u fa c tu re . T h e  c o lo u r can  be ch an g ed , 
how ever, if  desired  b y  sa n d in g  d o w n  a n d  p a in t in g  i t  w ith  a 
su itab le  p a in t. P la s tic  h u lls  can  be  m ad e  fire re s is tan t. T h e y  
are  s tro n g e r th a n  w o o d en  h u lls  o f  th e  sam e w e ig h t a n d  have  
g rea te r re sistan ce  to  im p ac t. T h e y  a re  re s ilien t a n d  d o  n o t  
d e n t u n d e r  im p ac t. I f  a  p la s tic  h u ll  is  d am ag ed  in  a  co llision  
th e  d am age w ill be  loca l— th a t  is to  say, th e re  a re  no  p lan k s 
to  sp lit. A  firs t-a id  re p a ir  c an  b e  c a rried  o u t  in  a  m a tte r  o f  
h o u rs  a n d  a  fu ll scale re p a ir  takes less th a n  o n e - te n th  o f  th e  
tim e  re q u ire d  to  re p a ir  a  w o o d en  h u ll. P la s tic  is a n a tu ra l 
in su la to r  a n d  th e re fo re  w ill n o t  sw eat in te rn a lly  like  m etal. 
T h e  la rg est p la s tic  h u lls  in  th e  w o rld  a re  b u ilt  u n d e r  L lo y d ’s 
R eg iste r su rvey , w ith  b u lk h ead s, tan k s  a n d  en g in e  fo u n d a tio n s  
in sta lled  w h ile  th e  h u lls  a re  still in  th e ir  m o u ld s .— Paper by 
P. D. De Laszlo, presented at the 2nd World Fishing Boat 
Congress, Rome, 5th-10th April 1959.

Techniques and Equ ipm ent fo r Tank Coating
T h e  a p p lic a tio n  o f  co a tin g s to  in te rn a l ta n k  s tru c tu re  

to d ay  h as becom e one o f th e  m o s t p ro m is in g  m e th o d s  o f c o n 
tro ll in g  c o rro s io n  in  tan k e r  cargo  c o m p a rtm e n ts . T h e  d evelop 
m e n t o f  m o re  efficient sh ip y a rd  c o a tin g  p ro c ed u re s  is o f  p a ra 
m o u n t  im p o rta n ce  to  c u t  costs a n d  tim e. A n  a d eq u a te  vo lum e 
a n d  c o n tin u o u s  su p p ly  o f co m p ressed  a ir  m u s t  be m a in ta in ed  
a t  th e  san d  b la s tin g  nozzles. A  m in im u m  p re ssu re  o f 901b. pe r 
sq. in. is re q u ire d  fo r  p ro p e r  b las tin g . T h e  use  o f D iesel

po w ered  co m p resso r u n its  is reco m m en d ed . A n  a ir  receiver 
ta n k  stab ilizes f lu c tu a t in g  p re ssu re s  a n d  p ro v id es fo r  rem oval 
o f e n tra in e d  m o is tu re . In a d e q u a te  a ir  p re ssu re  re su lts  in  low er 
b la s tin g  ra te s  (sq. f t . p e r  m a n  h r .) ,  h ig h e r  sa n d  c o n su m p tio n , 
a n d  in creased  san d  rem o v a l costs. R eq u irem en ts  fo r  ta n k  
sca ffo ld ing  fo r  th is  w o rk  are  m u c h  m o re  severe th a n  fo r  n o rm a l 
re p a ir  w ork . T h e  sca ffo ld ing  m u s t  be safely  desig n ed  to  su p 
p o r t  th e  m ax im u m  lo ad  o f  lab o u re rs  a n d  a c c u m u la te d  abrasives. 
P o o r  v is ib ility  c o n d itio n s  m u s t  b e  considered . A d eq u ate  
w o rk in g  space m u s t  be p ro v id ed  c o m m e n su ra te  w ith  th e  p re 
va iling  v e n tila tio n  a n d  w o rk in g  c o n d itio n s . O n ly  a m in im u m  
o f  ta n k  s tru c tu re  can  be covered  o r  sh ie ld ed  so th a t  sh if t in g  
o f  s ta g in g  is av o id ed  as m u c h  as possib le. T h e  scaffo ld ing  
sh o u ld  be  easy to  in s ta ll a n d  rem ove. I t  sh o u ld  n o t  re s tr ic t  
ta n k  v e n tila tio n  n o r  in te rfe re  w ith  v e n tila tio n  d u c ts , san d  
rem oval eq u ip m e n t, o r  th e  like. A  su sp en d ed , cab le -p ip e - 
lad d e r- ty p e  sca ffo ld in g  h as, u n d e r  m o s t c ircu m stan ces , been 
fo u n d  b est fo r  ta n k  c o a tin g  ap p lic a tio n s . I t  h a s  been  a d o p te d  
a lread y  by  m an y  sh ip y a rd s  c a rry in g  o u t  th is  ty p e  o f  w o rk  
to d ay . T h e  cable p ip e  scaffo ld in g  invo lves th e  use  o f “ h a n g in g

DISCHARGE
DUCT

Ventilation by exhausting air from lower tank portions 
takes advantage of natural settling tendencies of sand 

dust

lad d e rs”  m ad e  fro m  w ire  cable a n d  p ip e . T h e se  a re  su sp en d e d  
fro m  th e  deck h ead  fo r  su p p o r t  o f  w o o d en  p lan k s  o r  g ra tin g  
sec tions u sed  as s tag ing . G ra tin g  sec tions a re  m o re  desirab le  
as they  p ro v id e  less re s tr ic tio n  to  v e n tila tio n  a n d  a llo w  all 
abrasives a n d  debris to  fa ll th ro u g h  to  th e  ta n k  b o tto m s. 
F o rc e d  v e n tila tio n  in  tan k s b e in g  b las ted  a n d  co a ted  is a  neces
sity . A d eq u a te  a ir  c ap ac ity  a n d  p ro p e r  in s ta lla tio n  a re  o f 
p r im e  im p o rtan ce . F o rc e d  v e n tila tio n  su p p lies  fresh  a ir  fo r  
m e n  in  th e  ta n k , m a in ta in s  ad eq u a te  v is ib ility  w h ile  b las tin g , 
a n d  m a in ta in s  m in im u m  explosive c o n c e n tra tio n s  w h ile  a p p ly 
in g  so lv en t c o n ta in in g  m ate ria ls . T h e  a ir  sh o u ld  be  ex h au s ted  
f ro m  th e  lo w er p o rtio n s  o f  th e  tan k , p e rm it tin g  fresh  a ir  to  
e n te r  th ro u g h  B u tte rw o r th  a n d  ta n k  h a tc h  o p en in g s . T h is  
d o w n w ard  flow  takes ad v an tag e  o f th e  n a tu ra l  se ttlin g  o f  san d  
d u s t. A ir  rem o v a l is a cco m p lish ed  th ro u g h  v e n tila tio n  d u c ts  
ex te n d in g  to  w ith in  10ft. o f  th e  ta n k  b o tto m . A n  a lte rn a te  
p ro c ed u re  is to  c u t o p e n in g s  in  th e  low er strakes o f  seg reg a tin g  
b u lk h ead s a n d  e x h au s tin g  th ro u g h  th e  ad ja ce n t tanks. L ig h tin g  
re q u ire m e n ts  in  tan k  c o m p a rtm e n ts  v a ry  w ith  th e  ty p e  o f 
w o rk  be ing  c a rried  o u t. C o m m o n  lig h t  s tr in g s  a n d  p a n 
re flec to r ty p e  flo o d lig h ts  a re  a d eq u a te  fo r s tag in g , sa n d  rem oval 
a n d  genera l c lean in g  p u rp o ses. H o w ev e r, m o re  specia lized  
lig h tin g  is re q u ire d  fo r  b la s tin g , in sp ec tio n , p a in tin g  a n d  final
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c lean in g  o p e ra tio n s . B o th  general flood  a n d  sp o t lig h tin g  are 
desirab le  d u r in g  b las tin g  o p era tio n s . F lo o d lig h ts  fitted  w ith  
p ro tec tiv e  lenses p ro v id e  general lig h tin g  to th e  w o rk  area. 
Sealed  b eam , 1 5 0 -w att sp o tlig h ts , e ith e r h a n d  h e ld  o r  a tta ch ed  
to  th e  b la s t nozzle, p ro v id e  co n ce n tra ted  lig h t o n  th e  b las t 
a rea. B o th  th e  flo o d lig h ts  a n d  sp o tlig h ts  sh o u ld  be  u se d  by 
in sp ec to rs  ch eck in g  th e  q u a lity  o f b lasting . T h e y  a lso a re  
su itab le  fo r  u se  d u r in g  a p p lic a tio n  o f  explosive m ateria ls . A ll 
o th e r  lig h tin g  e q u ip m e n t m u s t be  d isco n n ec ted  a n d  rem oved  
fro m  th e  tanks. P re c au tio n s  m u s t be  tak en  to  p re v en t th e  
e n try  o f w a te r  in to  tan k s be ing  b las ted  o r  coated . C o n sid e r
ab le  expense  is in v o lv ed  in  re p a ir in g  th e  dam age  th a t  can  be 
d o n e  b y  ra in  o r  w ash  w a te r d u r in g  th is  c ritica l p eriod . 
T ra n s lu c e n t  p o ly e th y len e  sheets have  p ro v ed  to  be effective 
ra in  shelters. W a te r g u a rd s  o f 4 -in . fla t b a r  sh o u ld  be tack  
w elded  a ro u n d  B u tte rw o rth  a n d  v e n tila tio n  d u c t o p en in g s to  
p re v en t deck  d ra in ag e  fro m  e n te r in g  th e  tan k s a n d  ru in in g  
fresh  b lasted  surfaces.— J. F. Koehler, Marine Engineering/ 
Log, June 1959; Vol. 64, pp. 62-65.

Locating Dam aged Reduction Gear Teeth
D a m ag e d  re d u c tio n  gear tee th  a re  loca ted  by  use o f  th e  

“ T h u m p -O -G ra p h ” m eth o d  a t  th e  S a n  F ran c isco  N av al S h ip 
y ard . T h is  m e th o d  fixes th e  p o s itio n  o f th e  d am aged  to o th  in  
re la tio n  to  a  t im in g  b u m p  in sta lled  a t  a k n o w n  position . 
D efective  re d u c tio n  gear tee th  cause noise, b u t  th ey  are n o t 
easily  loca ted  by  v isual in sp ection . O n  th e  m ain  p ro p u ls io n  
locked  t r a in  ty p e  o f double  re d u c tio n  gears fo u n d  o n  m o st 
c o m b a t sh ip s o f th e  U .S . N av y , th ere  a re  o ften  as m an y  as
1,500 gear tee th  o n  11 d ifferen t gears ro ta t in g  a t va rio u s speeds. 
L a rg e  aux iliaries u su a lly  have e ith e r a rticu la te d  o r nested  re
d u c tio n  gears w ith  ab o u t 1,100 tee th  o n  7 d ifferen t gears, also 
ro ta t in g  a t  v a rio u s speeds. T h u m p s  fro m  d am aged  gear tee th  
a re  o ften  d ifficu lt to  locate  because of noise tran sm itte d  th ro u g h  
th e  steel g ear casings to  o th e r  p a r ts  o f  th e  u n it. A fte r  th e  
n o isy  g ear is fo u n d , ted io u s tria l a n d  e rro r  m e th o d s o f in 
sp ec tio n  a n d  c o rrec tio n  are  som etim es req u ired  to  p in p o in t  the  
d a m a g ed  to o th . E v en  slig h t dam age m ay  cause considerab le  
noise a n d  ev en tually  re su lt in  fa ilu re  o f th e  teeth . T h e

“ T h u m p -O -G ra p h ” m e th o d  is based  o n  th e  use  o f  tw o  v ib ra 
tio n  p ick -u p s  feed ing  s im u ltan eo u s ly  th ro u g h  am plifie rs in to  a 
tw o -c h an n e l re co rd in g  o sc illo g rap h . O n e  o f th e  p ick -u p s  is 
p laced  ag a in st th e  gear cas in g ; i t  re co rd s o n  one ch an n e l o f  the  
o sc illo g rap h  th e  v ib ra tio n — o r th u m p — re su ltin g  each  tim e 
a dam ag ed  to o th  o n  a g ear m eshes w ith  th e  tee th  o f  its 
m a tin g  gear. T h e  o th e r  p ic k -u p  takes its  ex c ita tio n  fro m  a 
o n e -a -re v o lu tio n  t im in g  b u m p  th a t  is a rtific ia lly  p laced  a t a 
k n o w n  p o s itio n  o n  th e  ro ta t in g  g ear e lem en t, u n d e r  su rve ill
ance  a t  a lo ca tio n  w here  i t  w ill n o t  d am ag e  th e  tee th . T h e  
v ib ra tio n  set u p  by  th is  b u m p  is reco rd ed  o n  th e  second  
ch an n e l o f th e  o sc illog raph . T h u s ,  th e  p o s it io n  o f th e  t 'h u m p  
caused  by  th e  dam ag ed  to o th  is reco rd ed  o n  one  c h an n e l o f th e  
osc illo g rap h  a n d  th e  p o sitio n  o f th e  o n c e -a -rev o lu tio n  t im in g  
b u m p  is reco rded  o n  th e  o th e r  ch an n e l. B y sim p le  su b tra c tio n  
o f p o sitio n  difference, th e  lo ca tio n  o f th e  d am ag ed  to o th  c a n  be 
fo u n d  in  re la tio n  to  th e  t im in g  m a rk  on  th e  gear. R esu lts  have 
sh o w n  th a t  d am ag ed  areas can  u su a lly  be lo ca ted  b y  th is  
m e th o d  w ith in  a b a n d  w id th  o f tw o  o r  th ree  tee th .— C. E. 
Alsop and C. G. Schrader, Bureau of Ships Journal, July 1959; 
Vol. 8, pp. 16-18.

Cargo  M otorsh ip  for G lasgow  O w ne rs
A  recen t a d d itio n  to  th e  fleet o f  H . H o g a r th  a n d  Sons, 

G lasgow , is th e  cargo  m o to rsh ip  Baron Minto, b u ilt  a t  th e  
y a rd  o f  S ir Jam es L a in g  a n d  S o n s , S u n d e rla n d . T h e  vessel 
w as b u ilt  as a c losed  sh e lte rdecker, b u t  th e  to n n ag e  w ell, h a tc h  
a n d  o p en in g s  have  been  so c o n s tru c ted  th a t  easy  co n v ersio n  to  
a n  o p e n  she lte r deck  ty p e  is possib le  w ith  a m in im u m  of 
m od ification . T h e  p r in c ip a l p a r tic u la rs  a r e : —

L e n g th  overall . . .  . . .  4 4 9ft. l l i i n .
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).. 
G ro ss to n n ag e  
N e t to n n ag e  
D ead w eig h t 
Speed o n  tria l

4 2 0ft. 4 i in .  
59ft. 6in. 
28 ft. 6 i in . 

7,800 to n s 
4,377  to n s  

11,550 to n s  
14 k n o ts

B u ilt to th e  req u irem en ts  o f L lo y d ’s R eg iste r u n d e r  special

M achinery arrangement in the Baron Minto
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su rv ey , th e  vessel c o n fo rm s to  th e  la te s t re q u ire m e n ts  o f th e  
M in is t ry  o f  T ra n s p o r t  a n d  F a c to ries  A c t R egu la tions . T h e  
desig n  is su c h  th a t  th e  vessel w ill be su itab le  to  n av iga te  
th e  M a n c h es te r  S h ip  C an al in  th e  ba lla st a rriv a l c o n d itio n  w ith  
th e  telescopic  to p m asts  h o u sed . T h e  p ro p e llin g  m ach in ery , 
b u i l t  by  W m . D o x fo rd  a n d  Sons (E n g in eers), L td . ,  is o f  th e  
la te s t  d iap h ra g m  design , w ith  o il coo led  lo w er p is to n s  a n d  
th e  new  tim in g  valve fu e l in jec tio n  system  w ith  C .A .V . 
in jec to rs . T h e  fo u r  cy lin d ers  each  hav e  a  b o re  o f  670 m m . 
a n d  a  co m b in ed  stroke  o f 2 ,320  m m . T h e  en g in e  is desig n ed  
to  m a in ta in  in  c o n tin u o u s  service 4 ,400 b .h .p . a t  112 r .p .m . 
T h e  m a in  p is to n  speed is 8 5 0 f t ./m in . a n d  th e  m ax im u m  co m 
b u s tio n  p ressu re  6401b. p e r  sq. in . I t  is a  n o rm a lly  a sp ira ted  
u n i t  w ith  tw o  scaveng ing  a ir  p u m p s  d riv en  fro m  N o s. 1 a n d  
2 cen tre  c o n n ec tin g  rod s. A lth o u g h  th e  en g in e  is su itab ly  
a rran g ed  fo r o p e ra tio n  o n  heavy  oil, it is th e  o w n e r’s p re sen t 
in te n tio n  to  r u n  it o n  D iesel oil. P ro v is io n  h as  been  m ad e  
fo r th e  in s ta lla tio n  o f  su itab le  p u rifie rs  a n d  hea ters  if  th e  deci
s io n  sh o u ld  be  m ad e  la te r  o n  to  use  b o ile r oil. O n  a  f la t a t 
the  fo rw a rd  e n d  o f  th e  en g in e  ro o m  is in s ta lled  a C o c h ran  
vertica l co m p o s ite  b o ile r 8ft. d iam ete r by  20 ft. 6in. h ig h , h a v in g  
a n  oil fired  h e a tin g  su rface  o f ab o u t 500 sq. ft. a n d  a n  ex h au st 
gas h e a tin g  su rface  o f a b o u t 890 sq. ft. I t  is d esigned  fo r  a 
w o rk in g  p re ssu re  o f  1001b. p e r sq. in . a n d  a rra n g e d  to  accep t 
th e  ex h au s t gases f ro m  th e  m a in  en g in e  a n d  also  fo r s im u l
tan eo u s  oil firin g  o n  th e  W allsen d  low  p re ssu re  a ir  system .—  
Shipbuilding and Shipping Record, 4th June 1958; Vol. 93, 
pp.725-728.

Dutch  C argo  M o to r  L iner
O n e o f  th e  la test a d d itio n s  to  th e  fleet o f th e  U n ite d  

N e th e r la n d s  N a v ig a tio n  C o m p an y  is th e  cargo  m o to r  vessel 
Leiderkerk, w h ich  has been b u ilt  by  N .V . W erf G u s to  v.h . 
F irm a  A .F . S m u ld ers , S ch iedam . T h e  sh ip  is one of a  series 
o f th ree  o f w h ich  tw o  have been c o n s tru c ted  in  G e rm an y . T h e  
p rin c ip a l p a r tic u la rs  o f th e  vessel a re  a s  fo llo w s :

L e n g th  overall 
L e n g th  b .p . . . .  
B read th  m o u ld ed  
D ra u g h t  (w in ter) 
D e ad w eig h t . ..  
D ra u g h t  (su m m er) . . .  
D ead w eig h t . ..
Service speed 
T r ia l  speed

4 7 9 ft. 2 i in .  
440ft.

66ft.
28 ft. 3 |in .  

11,510 m etric  to n s 
28 ft. lO fin . 

11,917 m etric  to n s 
14 5 k n o ts  
14 '7  k n o ts

fe a tu re  o f  th e  A rm a  B ro w n  g y ro  co m p ass is i ts  sm all size. 
T h e  co m p le te  se lf-co n ta in ed  u n i t  c an  be  c o n ta in ed  w ith in  a 
cube  a b o u t lO iin . sq u are , a n d  w eighs a b o u t 301b. I t  c an  be 
m o u n te d  o n  a sm all b rack e t in  th e  c h a r t  ro o m  o r  w heel house. 
T h e  o n ly  a d d itio n a l e q u ip m e n t necessary  is  a m o to r /g e n e ra to r  
set, w h ic h  is su p p lied  separa tely . T h e  co m pass w ill p e rfo rm  
all th e  fu n c tio n s  o f a  g y ro  com p ass , su p p ly in g  in fo rm a tio n  to  
o p era te  all types o f rep ea te rs , a u to m a tic  h e lm sm an , a n d  in p u ts  
to  D / F  a n d  ra d a r . I t  w ill a lso  w o rk  w ith  all ex is tin g  in s ta lla 
tio n s o f  B ro w n  aux iliaries . T h e  co m pass is  u n a ffec ted  by 
v ib ra tio n , ro llin g , o r  a n y  o f th e  effects o f  b a d  w eather. T h is  
m akes i t  su itab le  fo r  in s ta lla tio n  in  sm all vessels w ith  lively  
m o tio n  a t  sea. T h e  desig n  o f th e  co m pass is m ad e  possib le

C o n s tru c te d  to  th e  h ig h est class o f B u reau  V eritas, th e  sh ip  
has five carg o  h o lds, o f w h ich  th ree  a re  s itu a ted  fo rw a rd  a n d  
tw o  a f t  o f th e  am id sh ip s deckhouse. T h e  h a tch w ay s o f th e  
w eath e rd eck  a re  covered  b y  m eans o f M a c G re g o r  h a tc h  covers; 
those  o f th e  o th e r decks are o f th e  n o rm a l w o o d en  type. T h e  
carg o  h a n d lin g  gear in clu d es one  12 0 -to n  heavy  d e rrick , w h ich  
is a ttach ed  to  th e  second  m as t, fo rw a rd , a n d  a 5 0 -to n  d e rrick  
a tta ch e d  to  th e  th ird  m as t, a ft. T h e  1 2 0 -to n  d e rrick  serves 
N o . 2 a n d  th e  5 0 -to n  de rrick  serves N o . 4 h o ld . I n  a d d it :on  
to  th is  heavy  gear th e  carg o  h a n d lin g  facilities in c lu d e  five 
10 -to n  a n d  eleven 3 (5 )-to n  d e rricks. T h e  m a in  p ro p u ls io n  
m ac h in e ry  of th e  sh ip  consists o f  a n  e ig h t-cy lin d e r, tw o -s tro k e  
d irec t rev ersin g  S to rk  H O T L o  D iesel eng ine, a rra n g e d  fo r  th e  
use  o f heavy o:l w ith  a v iscosity  o f  m ax im u m  3,000 sec. 
R edw ood  I  a t 100 deg. F . T h e  eng in e  is su p e rch a rg ed  a n d  has 
a m ax im u m  o u tp u t  o f  6 ,500 h .p . a t  132 r.p .m . E ac h  o f th e  
cy lin d ers has a bo re  o f 630 m m . a n d  a p is to n  stroke  o f 1,350 
m m . T h e  c y lin d e r lin e rs  are ch ro m e h a rd en ed  in  acco rd an ce  
w ith  th e  P o ru s  K ro m e -V a n  d e r H o rs t  process. T h e  eng ine  
drives a  L ip s  screw , g iv in g  th e  sh ip  a  service speed of ab o u t 
14'5 k n o ts .— Holland Shipbuilding, May 1959; Vol. 8, pp. 46- 
48; p. 55.

G yro  Com pass

T h e  B ritish  gy ro  co m pass m a n u fa c tu r in g  firm  o f S. G . 
B ro w n , L td . ,  has  in tro d u c e d  a novel design  o f  gy ro  com pass 
fo r  m a rin e  use, fa r  sm alle r th a n  a n y th in g  else p rev io u sly  ava il
able. T h e  A rm a B ro w n  gyro  can  be u sed  e ith e r as a N o r th -  
seeking co m p ass o r  as a d irec tio n a l gyro . E x te rn a lly , th e  chief

Cutaway diagram of sensitive element

by  th e  su sp en s io n  system  em ployed . T h is  is a ty p e  o f f lu id  
su sp en s io n  in  w h ic h  th e  g y roscope  itse lf is m a in ta in e d  in  p o s i
t io n  b y  m ean s o f filam ents. T h e  gy ro  is en cased  in  a 
he rm e tica lly  sealed sp h erica l h o u s in g , w h ic h  in  t u r n  is co m 
plete ly  im m ersed  in  a  sealed ta n k  c o n ta in in g  a h ig h  density  
flu id . T h e  gy ro  ba ll is im m ersed  a t  n e u tra l  b u o y an cy  in  th e  
tan k , a n d  th is  d ispenses w ith  th e  need  fo r a n y  fo rm  o f bearings. 
A lth o u g h  su sp en s io n  is e stab lished  w ith o u t th e  need fo r h o r i
zo n ta l a n d  v e rtica l su p p o rts , th is  in  itse lf is n o t  sufficient. 
S o m e m ean s o f  m ea su rin g  th e  m isa lig n m e n t betw een  th e  c o n 
ta in e r a n d  ta n k  in  b o th  a z im u th  a n d  til t  m u s t  be  u sed . T h is  
is ach ieved  by  u s in g  e lec tro -m ag n e tic  p ick -o ffs set in  th e  sam e 
p lan e  as th e  gy ro  sp in  axis, th e  e lec tro -m ag n e ts  b e in g  w ith in  
th e  gy ro  ba ll a n d  th e  p ick -o ff coils o n  th e  tan k . T h e  p ick-offs 
im m ed ia te ly  reg is te r a n y  m o v em en t in  t il t  o r  a z im u th , a n d  
since  th ey  fo rm  p a r t  o f th e  a z im u th  a n d  t i l t  servo (fo llo w -u p ) 
loops, th e  gy ro  ba ll a n d  ta n k  w ill be “ slaved” o n e  to  th e  o th er. 
T h e  u se  o f filam en ts satisfies th e  re q u ire m e n t to  keep th e  gy ro  
ball cen tred  w ith in  its  g im bal a n d  th e  g im b a l w ith in  th e  tan k , 
b u t  also— a n d  o f  even m o re  im p o rta n ce — p ro v id es th e  m eth o d  
o f a p p ly in g  to rq u e  a b o u t th e  v e rtica l a n d  h o rizo n ta l axes. T w o  
flexible filam en ts k n o w n  as h o riz o n ta l to rs io n  w ires a re  fitted  
be tw een  th e  g im bal a n d  th e  b a ll, a n d  tw o  flexible filam en ts 
k n o w n  as v e rtica l to rs io n  w ires be tw een  th e  g im bal a n d  tan k . 
A n y  m easu rab le  a n g u la r  offset betw een  th e  ba ll a n d  th e  g im bal 
o r  be tw een  th e  ta n k  a n d  th e  g im bal w ill tw is t th e  to rs io n  w ires 
a n d  p ro d u c e  to rq u e  a b o u t th e  h o rizo n ta l a n d /o r  v e rtica l axis. 
— The Shipping World, 17th June 1959; Vol. 140, p. 598.

W etne ss Related to Freeboard and Flare
I n  th is  p a p e r  d a ta  o b ta in ed  fro m  in v es tig a tio n s  a t th e  

A d m ira lty  E x p e rim en t W o rk s in  recen t years are used  to  
develop a m e th o d  o f c o m p a rin g  th e  w etness o f sh ip s in  te rm s 
o f ce rta in  c h arac te ris tic s  o f  th e  sh ip  a n d  o f  th e  w aves e n c o u n 
tered . T h re e  degrees o f w etness, d e sig n ated  d ry , w et, a n d  very 
w et, c o rre sp o n d in g  to  th e  d ry , h eavy  sp ray , a n d  green  sea 
co n d itio n s  in  h ead  seas are  u sed  to  define th e  b e h av io u r o f  a 
m o d el in  th is  respect. T h e  resu lts , p lo tte d  n o n -d im e n sio n a lly , 
p re sen t a  fam ily  o f curves o r  “ w etness c o n to u rs” o f  w h ich  
th e  m a in  p a ram ete r is F ro u d e  n u m b er. I t  is sh o w n  th a t  these 
w etness c o n to u rs  are  c o m m o n  to  m odels o f  fine fo rm  fo r  w h ic h  
th e  coefficients o f u n d e rw a te r  fo rm  v a ry  ap p rec iab ly  a n d  th a t  
freeb o ard  fo rw a rd  has a m o st im p o r ta n t  in fluence  o n  the



156 Marine Engineering and Shipbuilding

degree o f w etness. T h e  in flu en ce  of v a ria tio n  of rad iu s  o f  
g y ra tio n  o r lo n g itu d in a l m e tacen tric  h e ig h t is less m ark ed  a n d  
m o re  d ifficu lt to  take ad v an tag e  o f in  design  fo r  p rac tica l 
reasons. T h e  degree of w etness is a ssoc iated  w ith  th e  p ro b a 
b ility  o f o ccu rren ce  o f waves o f  v a ry in g  len g th  a n d  h e ig h t in  
th e  N o r th  A tlan tic , by  a  s ta tis tica l m e th o d , to  o b ta in  a n o th e r 
fam ily  o f cu rves re la tin g  th e  a n n u a l inc id en ce  o f w etness, as a 
p e rcen tag e  of a year, to  th e  len g th  o f sh ip , fo r  d ifferen t free
b o a rd  coefficients a n d  F ro u d e  nu m b ers . D ifferen t fam ilies o f 
cu rves, b u t  o f s im ila r tre n d , a p p ly  to  d ifferen t ocean  areas. 
T h e  t re n d  in d ica tes  th a t,  fo r  a  specified a n n u a l in c idence  o f 
w etness, th e  freeboard  coefficient sh o u ld  increase  u p  to  a 
“c r itic a l” len g th  o f sh ip  a n d  decrease fo r  sh ip s o f  g reater 
len g th . T h e  effect o f increased  flare, ob ta in ed  by  in c o rp o r
a tin g  a k n u ck le  below  th e  fo recastle , is also trea ted  as an  
“ equ iv a len t increase in  freeb o ard ” a n d  sh o w n  to  fo llow  th e  
sam e tre n d  in  in flu en ce  o n  w etness. A  ten ta tiv e  fo rm u la  fo r 
assessing  th e  eq u iv a len t freeboard  o f a k n uck le  o f given 
p o sitio n  a n d  shape, o r  vice versa, has been ob ta in ed  fro m  th e  
lim ite d  d a ta  available. S u g gestions are m ad e  fo r  a rriv in g  a t  a 
single cu rv e  fo r  a  g iven  ocean  area, o r  as m a n y  curves as th e  
oceans trav ersed  b y  a vessel in  service, as a s ta n d a rd , o r  s ta n d 
a rd s , o n  w h ich  to  base th e  a ssig n m en t o f freeboard  in  a  new  
design  w ith  som e g u a ran tee  o f a v o id in g  a n  u n d esirab le  degree 
of w etness.— Paper by N. N. Newton, read at the Summer 
Meeting of the Institution of Naval Architects, 11th June 1959.

16}-knot M o to r  C argo  Liner
T h e  Memnon is th e  fo u r th  o f a class o f  six sh ip s fo r  th e  

B lue F u n n e l L in e , th ree  o f w h ich — th e  Menestheus, Menelaus 
a n d  Machaon— w ere b u ilt  b y  th e  C aled o n  S.B . a n d  E. C o., 
w h o  have  o n e  m o re  o n  o rd e r, w h ile  th e  Memnon h as been 
c o n s tru c te d  by  V ick ers-A rm stro n g s  (S h ip b u ild e rs), L td .,  W alker- 
o n -T y n e , w h o  also  hav e  o n e  m o re  to  b u ild  fo r  these ow ners. 
A ll a re  p ro p e lled  by  H a r la n d  B. a n d  W . type  tu rb o ch a rg ed  
tw o -stro k e , o p p o sed  p is to n  eng ines, each  w ith  a n  o u tp u t  o f
8,500 b .h .p . a t  115 r .p .m . E ssen tia lly , th is  M -series  is a 
d ev elo p m en t o f  th e  six D -c lass  sh ip s, b u t  nevertheless th e  la test 
vessels rep re sen t a n  e n tire ly  d iffe ren t class. A lth o u g h  th e  
eng ines fo r  each  o f  th e  tw o  types— D -c lass  a n d  M -c lass— are 
th e  sam e, th e  la t te r  a re  ra te d  fo r  a  h ig h e r o u tp u t. T h e  m ain  
ch ara c te ris tic s  o f  th e  tw o  types o f sh ip s are  as fo llo w s : —

Demodocus Memnon
L e n g th  o .a .............................491ft. 5in. 494ft. 8in.

L en g th  b .p ............................ 452ft. 9in. 455ft. Oin.
B read th , m o u ld ed  . . .  62ft. Oin. 65ft. Oin. 
D e p th , m o u ld ed  to

u p p e r  deck ..................  35ft. 3 in. 36ft. O iin .
L o ad e d  d ra u g h t . . .  28 ft. 5 in. 28 ft. lO^in.
C o rre sp o n d in g  d ead 

w eig h t, to n s  . ..  9 ,100 9,770 
G ro ss  reg is te r, to n s  . . .  7,960 8,500 
Serv ice  speed , k n o ts  . . .  16 1 6 i
M a c h in e ry  ..................  8,000 b .h .p . 8 ,500 b .h .p .

a t  112 r .p .m . a t  115 r .p .m . 
M .I .P . lb. p e r  sq. in . . . .  95 103

F ra m e  sp ac in g  th ro u g h o u t  th e  g rea te r p a r t  o f th e  sh ip  is 36in ., 
a n d  th e  f ra m in g  is tran sv erse  except u n d e r  th e  cen tre  castle 
deck. A ll f ra m in g  is r iv e ted  to  th e  p la tes, th e  b u tts  b e in g  
w elded. T h e  lo n g itu d in a ls  a re  riveted . T h e  m a in  e n g in e  is 
a  H a r la n d  B. a n d  W . ty p e  tu rb o ch a rg ed  u n it ,  th e  six cy linders 
h av in g  a bo re  o f 750 m m . a n d  a com b in ed  p is to n  stroke  of
2,000 m m . (1,500 m m . fo r th e  low er p is to n  a n d  500 m m . fo r 
th e  u p p e r). D iesel o il w ill be  u sed  in  th e  m a in  eng ine  on ly  
d u r in g  m anoeuvring  p e rio d s , bo ile r oil b e in g  co n su m ed  a t  all 
o th e r  tim es. A bove th e  cy lin d er to p s is m o u n te d  a  new  type  
of C a rru th e rs  en g in e  ro o m  c ran e  ru n n in g  fo re  a n d  a f t  o n  ra ils , 
b u t  also  a rra n g e d  fo r slew ing. C o n s tru c te d  fo r  7 - to n  lifts , 
th is  c ran e  has a  jib  w h ich  c an  be slew ed in  a n y  d irec tio n , th u s  
en ab lin g  i t  to  reach  to  th e  fa rth e s t  sides o f  th e  en g in e  ro o m  
casing . I t  is e lectrically  o p e ra ted  fo r  h o is tin g  a n d  fo r  fo re  
a n d  a f t  trave l, b u t  h a n d  o p e ra ted  fo r slew ing. A n  u n u su a l 
system  o f  e n g in e  ro o m  v e n tila tio n  h as  been a d o p te d : fo u r  
D a v id so n  d o u b le -u n it  co n tra -flo w  16,000 cu. f t . /m in .  su p p ly

fan s deliver a ir  in to  a  c o m m o n  ch am b er, o r  p le n u m , a t  th e  
to p  o f th e  e n g in e  ro o m  a n d  a b aft th e  e n g in e  c as in g  ro o m , 
w here  i t  is d is tr ib u te d  a t th e  v a rio u s  p o in ts  th ro u g h o u t  th e  
m ach in ery  space by  a series o f  r in g  m ain s. C irc u la tio n  is 
co m p le ted  b y  tw o ex h au s t fan s  a t  th e  to p  o f  th e  funnel. 
In s tead  o f h av in g  tw o  eco n o m izers fo r  th e  a u x ilia ry  D iesel 
en g in e  e x h au s t gas, as in  th e  p rev io u s series, th e  Memnon has 
th ree  o f  Jo h n  T h o m p s o n  m a n u fa c tu re , each  to  p ro d u c e  
2501b ./h r. o f steam , w h ile  th e  m a in  e n g in e  e co n o m ize r can  
p ro d u c e  2 ,5001b ./h r. a t  1201b. p e r sq. in. T h ese  o p e ra te  in  
c o n ju n c tio n  w ith  a Jo h n  T h o m p s o n -L a M o n t  s in g le-h ead er 
type  w a te rtu b e  b o ile r s itu a te d  n e a r th e  to p  o f th e  engine.

M.S. M e m n o n  engine room
E n tire ly  a u to m a tic  in  o p e ra tio n , th is  c o m p a c t u n i t  is  designed  
to  o p era te  th ro u g h o u t o n  b o ile r o il a n d  to  w o rk  co n tin u o u sly  
(w ith o u t c u ttin g  o u t) w h en  p ro d u c in g  fro m  3 ,5001b ./h r. o f 
steam  d o w n  to  5001b ./h r. B elow  5001b ./h r. o u tp u t  it cu ts  in  
a n d  o u t  au to m atica lly . T h e re  a re  tw o  e lectrica lly  d riv en  fuel 
p u m p s , one  a n  l.p . u n i t  a n d  th e  o th e r  h .p . W h en  th e  bo iler 
is n o t  in  u se  steam  can  be u sed  fo r  th e  v a rio u s  d u tie s  d irec tly  
fro m  th e  econom izers. T h e  Memnon is  th e  first sh ip  o f  th e  
class to  have  th e  aux ilia ry  b o ile r a rra n g e d  fo r  o p e ra tio n  on  
bo ile r oil o n ly .— The Motor Ship, June 1959; Vol. 40, 
pp. 124-129.
Russian Tanker

T h e  Soviet oil tan k e r Pekin w as la u n c h ed  fro m  a B altic  
sh ip y a rd  in  D ecem ber 1958. T h is  is th e  la rg est carg o  sh ip  of 
th e  Soviet m e rc h a n t fleet. She  is  o f th e  n o rm a l th ree -is lan d  
type  w ith  fo recastle , c en tra l su p e rs tru c tu re , a n d  p o o p ; these 
e rec tions are jo ined  by  a catw a lk  u n d e r  w h ich  are  la id  p ip e-
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lin es a n d  e lectrica l cables. T h e  p r in c ip a l p a r tic u la rs  are as 
fo l lo w s :

L e n g th , o.a. . . .  . . .  6 6 5 -4ft.
L e n g th , b .p . . . .  . . .  616-8ft.
B re ad th , m ax im u m  . . .  84 6ft.
D e p th , a m id sh ip s  . . .  4 4 '9 ft.
D ra u g h t ,  su m m er

load  line  . . .  35 Oft.
D isp lacem en t a t  fu ll

load  . . .  . . .  39 ,770 to n s 
D ead w eig h t . ..  . . .  30 ,460 to n s 
G ro ss cap ac ity  o f

cargo  tan k s  . . .  1 ,420,000 cu. ft.
Speed  (a t d ra u g h t  o f

34ft.) . . .  . . .  18 k n o ts  (ap p ro x im ate ly )
C rew  . . .  . . .  57 persons

T h e  tan k e r is in te n d e d  fo r th e  tra n s p o r t  o f an y  g rad e  o f o il, 
a n d  can  c a rry  u p  to  th ree  g rades sim u ltan eo u s ly , th e  m ax im u m  
ran g e  b e in g  10,500 m iles. T h ir ty  tan k s  a re  fo rm ed  by  tw o  
lo n g itu d in a l a n d  eleven tran sv erse  b u lkheads. T h e  h u ll is all 
w elded ex cep t fo r  th e  deck  s tr in g e r  ang le  a n d  sheerstrake, a n d  
th e  c rack  a rre s tin g  seam s o f th e  lo n g itu d in a l bu lk h ead s a t  the  
u p p e r  deck  a n d  a t th e  tu r n  o f th e  bilge, w h ic h  are  riveted . 
T h e  lo n g itu d in a l f ra m in g  system  has been a d o p te d  fo r the  
deck, b o tto m , a n d  sides in  th e  reg io n  of th e  tan k s  a n d  eng ine  
ro o m ; a n d  th e  tran sv erse  system  in  th e  fo rw a rd  p a r t  o f  the  
vessel, a f t  o f th e  en g in e  ro o m , a n d  fo r th e  flats. H ig h ly  
stressed  h u ll c o m p o n en ts  a re  m ad e  of h ig h  s tre n g th , low  alloy 
steel. T h e  vessel is p ro p e lled  by  a  geared  tu rb in e  in s ta lla tio n  
w ith  a n o m in a l o u tp u t  o f 19,000 h .p . a t 110 p ro p e lle r r .p .m . 
T h is  com prises a n  h .p . a n d  an  l.p . tu rb in e  ( tw o -casin g  a rra n g e 
m en t) , a tw o -p ass co n d en ser, a n d  d o u b le -re d u c tio n  g earin g  
w h ic h  in co rp o ra te s  a th ru s t  bearing . T h e re  a re  th ree  bleed 
p o in ts  fo r  regenerative  feed w a ter heating . S team  is su p p lied  
by  tw o  bo ilers, each  w ith  a n o m in a l o u tp u t  o f 34 to n s  o f 
steam  p e r  h r. T h e  pressu re  a t  th e  su p e rh ea ter o u tle t is 6261b./ 
sq. in . (abs), a n d  th e  tem p e ra tu re  880 deg. F . A n  a u to m a tic  
co m b u s tio n  co n tro l system  is fitted . T h e  d iam ete r o f th e  five- 
b lad ed  p ro p e lle r is 2 2 '2 ft. a n d  th e  w e ig h t is 29-5 ton s. E lec-

by  C h a n tie rs  e t A teliers de P ro v en ce , P o rt-d e -B o u c . A s w ill 
be n o ted  fro m  th e  a cc o m p a n y in g  d raw in g s, th e  Chicago has 
he r m ac h in e ry  a rra n g e d  a f t, a n d  th ere  is a  specia lly  lo n g  h o ld  
o n  th e  u p p e r  deck  fo r  th e  carriag e  o f  m o to r  cars a n d  lo rries. 
T h e  p r in c ip a l p a r tic u la rs  o f th e  Chicago are  as fo llo w s: —

L e n g th  o .a ..................................... 450ft. 2 in .
L e n g th  b .p ....................................  423ft. 2 i in .
B read th , m o u ld e d  . . .  . . .  62ft. 5in.
D e p th  to  u p p e r  deck  . . .  36ft. 5in.
D e p th  to  m a in  deck  . . .  25 ft. Oin.
D ra u g h t .................................. 23 ft. 8in.
D e a d w e ig h t .................................. 7 ,500 to n s
S erv ice  speed  ..................  13 '5 k n o ts
M a c h in e ry  o u tp u t  . . .  7,000 b .h .p .
C arg o  c ap a c ity :

Bale .................................. 466,683 cu. ft.
R efrig e ra ted  ................... 17,655 cu. ft.

T h e  Chicago has been  b u ilt  w ith  th re e  c o n tin u o u s  decks a n d  
is d iv id ed  in to  e ig h t c o m p a rtm e n ts  by  seven w a te r tig h t b u lk 
h eads re ac h in g  to  th e  u p p e r  deck, w ith  th e  ex cep tio n  o f  th e  
b u lk h ead  betw een  N o s . 3 a n d  4 h o ld s  w h ic h  s to p s  a t  th e  m ain  
deck. T h e re  a re  five carg o  h o ld s  a n d  these  a re  all a rra n g e d  
fo rw a rd  o f  th e  en g in e  ro o m , a p a r t  f ro m  th e  re fr ig e ra ted  
ch am b ers  w h ic h  are  a ft. T h is  a rra n g e m e n t enab les m o re  cargo  
to  be  carried  th a n  w h en  th e  en g in e  ro o m  is a m id sh ip s  a n d  
facilita tes th e  lo ad in g  a n d  stow age o f  cargo . T h e  Chicago 
has th ree  b ip o d  m asts , tw o  lin k ed  sam so n  p o sts  im m ed ia te ly  
a b a f t o f  th e  b rid g e  s tru c tu re , a n d  tw o  sep ara te  ones a ft. T h e  
b ip o d  m as ts  c a rry  tw elve 5 - to n  de rrick s, th e  sam so n  p o sts  
a m id sh ip s  c a rry  a 3 0 -to n  h eav y -lif t d e rrick  a n d  tw o  10-to n  
de rrick s, a n d  th e  a f te r  m as ts  tw o  2 - to n  d e rrick s fo r  h a n d lin g  
th e  re frig e ra ted  cargo. T h e  o p e ra tio n  o f th e  d e rrick s  a n d  th e  
h eav y -lif t d e rrick  is effected by m ean s o f 17 e lectric  w inches. 
T h e  p ro p e llin g  m ac h in e ry  in  th e  Chicago con sists  o f  a fo u r-  
c y lin d e r tu rb o ch a rg ed  P ro v e n c e -D o x fo rd  e n g in e  ty p e  7 0 L B D S 4  
b u ilt  by  th e  A te lie rs de M arse ille  des C h a n tie rs  d e  P rovence. 
T h is  en g in e  has cy lin d ers  o f  7 0 0 -m m . b o re  a n d  2 ,3 2 0 -m m . 
co m b in ed  stroke , a n d  develops 7,000 h .p . a t  118 r .p .m . T w o  
B ro w n  B overi tu rb o ch a rg e rs  a re  fitted  a n d  it  is believed th a t

General arrangement of the cargo liner C h icag o , 7J00 tons d.zu., built by the Chantiers et Ateliers de Provence,
Port-de-Bouc, for the Compagnie Generate Transatlantique

t r ie  p o w er is p ro v id ed  b y  th ree  tu rb o g en e ra to rs  (one reserve), 
each  w ith  an  o u tp u t  o f 600 k W  a t 380 V , o p e ra tin g  o n  su p e r
heated  steam . T h e  steerin g  g ear is o f th e  e le c tro -h y d rau lic  
ty pe.— N. L. Kuzmichev, Sudostroenie, 1959; Vol. 25, No. 3, 
pp. 1-6. Journal, The British Shipbuilding Research Associ
ation, May 1959; Vol. 14, Abstract No. 15,291.

French Cargo  L iner for G reat Lakes Trade
T h e  first o f tw o  carg o  lin e rs  specia lly  designed  fo r  reg u la r 

service be tw een  F ra n c e  a n d  th e  G re a t L akes has been  co m 
p le ted . T h is  vessel, th e  Chicago, 7,500 to n s  d .w ., w as b u ilt

th e  en g in e  is th e  first o f  its  ty p e  to  be b u ilt  w ith o u t  scavenge 
p u m p s. I t  is desig n ed  to  o p e ra te  o n  heavy  fu e l o f  3 ,500 secs. 
R ed w o o d  a t  38 deg. C . A b a tte ry  o f  A lfa -L av a l ty p e  P X  self
c lean in g  se p a ra to r /p u r if ie rs  h as been in sta lled . S team  fo r 
h e a tin g  th e  fuel o il a n d  fo r th e  v a rio u s  services o n  b o a rd  is 
o b ta in ed  fro m  a S u lze r w aste  h ea t b o ile r fitted  in  th e  m ain  
en g in e  ex h au s t gas line . W h en  in  p o r t  s team  is su p p lied  by  
a F o s te r  W heeler o il fired  b o ile r b u i lt  u n d e r  licence by  
th e  C h a n tie rs  d e  P ro v en ce. T h is  b o ile r is e n tire ly  a u to 
m atic .— The Shipping World, 17th June 1959; Vol. 140, pp. 
593-594.
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Patent Specifications
Flash Evaporator

I n  th e  flash  ev ap o ra to r a rra n g e m e n t sh o w n  in  F ig . 1 the  
liq u id  to  be  ev ap o ra ted  is p u m p e d  by  a c irc u la tin g  p u m p  (10) 
a lo n g  th e  tubes (12) th ro u g h  a series o f h eaters (14) in  w h ich  
i t  is g ra d u a lly  b ro u g h t to  a h ig h e r te m p e ra tu re  by  th e  la ten t 
h e a t o f co n d en sa tio n  o f v a p o u r  w h ich  is passed  in to  heaters
(14) th ro u g h  passages (16) f ro m  a series o f  flash  ch am b ers (IB) 
su p p lied  w ith  hea ted  liq u id  f ro m  th e  h eaters th ro u g h  th e  tubes 
(20 a n d  22). B efore b e in g  passed  in to  th e  flash  ch am bers (18), 
th e  liq u id  is hea ted  fu r th e r  in  a h ea ter (24) w h ic h  is su p p lied  
w ith  live s team  th ro u g h  th e  tu b es 26 a n d  28. D is tilla te  w h ich  
condenses in  th e  h ea ters  (14) is rem oved  th ro u g h  th e  co m 
m u n ic a tin g  passages (30) by  a d is tilla te  p u m p  (38), a n d  th e  
liq u id  in  th e  flash  ch am bers (18) w h ic h  is n o t  ev ap o ra ted  is 
sim ila rly  rem oved  th ro u g h  th e  c o m m u n ica tin g  passages (22) 
b y  th e  p u m p  (40). A c co rd in g  to  th e  in v en tio n , th e  h eaters (14)

serve as flash  ch am b ers w h ile  th e  c o m p a rtm e n ts  (50) fo rm ed  
o n  th e  o th e r side  o f th e  p a r ti t io n  w all serve as h eaters . T h o se  
w alls w h ich  have a p ressu re  d ro p  across th e m  in  o p e ra tio n  of 
th e  e v ap o ra to r can  be o f p a r t-c y lin d r ic a l sh ap e  if  co n v en ien t. 
T h e  flash  ch am bers (48) a n d  th e  h ea te rs  (50) sh o w n  in  F ig s. 2 
a n d  3 o p erate  in  th e  sam e w ay as th e  flash  ch am b ers (18) an d  
th e  h eaters (14) sh o w n  d iag ram m atica lly  in  F ig . 1.— British 
Patent No. 815,796 issued to Richardsons, Westgarth and Co., 
Ltd. Complete specification published 1st July 1959.

Suspension of Heating C o ils  in Cargo  Tanks
In  tan k ers  th e  ta n k  h e a tin g  coils a re  exposed  to  d am age 

o f b o th  a chem ica l a n d  m ech an ica l n a tu re . I n  view  o f th e  
d an g er o f  co rro s io n , cas t iro n  p ip es a re  to  be  p re fe rred . W ith  
su ch  p ipes, how ever, th e  risk  o f m ech an ica l d am ag e  is m ore 
serious, as cas t i ro n  p a r ts  a re  m o re  liab le  to  d am ag e  fro m  
blow s a n d  b e n d in g  ac tio n s th a n  fo r  in s tan ce  a seam less steel 
tube. O w in g  to  th e  p e rio d ica l h e a tin g , to  w h ic h  th e  coils 
a re  exposed, g re a t v a ria tio n s in  th e ir  len g th  w ill o c cu r, an d  
d u r in g  th e  voyage th e  d iffe ren t p a r ts  in  th e  low er p a r t  o f the 
sh ip  w ill m ove to  a c e rta in  ex te n t in  re la tio n  to  each  o ther. 
G re a t a tte n tio n  m u s t th e re fo re  be p a id  to  th e  m o u n tin g  of 
th e  coils, in  o rd e r th a t  they  m ay  n o t  be  r ig id ly  secu red  to  th e  
b o tto m  s tru c tu re  o f  th e  sh ip . T h e  in v en tio n  is con cern ed  
w ith  coils w h ich  are  com p o sed  o f p ip e  p a r ts  p ro v id ed  w ith  end

F;9.2

_ L /

a n d  th e  flash  ch am b ers  (18) are  lo ca ted  side  by  side  in  a 
re c tan g u la r  vessel, p a r t  o f  w h ic h  is sh o w n  a t 42 in  F ig s. 2 a n d  
3. T h is  vessel is d iv id ed  in to  separa te  c o m p a rtm e n ts  by  a 
lo n g itu d in a lly -ex ten d in g  v e rtica l p a r ti t io n  w all (44) a n d  a 
n u m b er o f  tran sv erse ly -ex ten d in g  v e rtica l p a r ti t io n  w alls (46). 
T h e  c o m p a rtm e n ts  (48) fo rm ed  o n  one side o f th e  w all (44)
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flanges w hereby  s tra ig h t ru n s  o f  th e  p ip e  p a r ts  a re  co n n ec ted  
en d  to  end . T h e  in v en tio n  is m a in ly  c h a rac te rized  in  th a t  su ch  
coils a re  su p p o rte d  by  th e  lo n g itu d in a l fram es o f th e  sh ip  by  
m ean s o f su sp en s io n  m em bers in  th e  fo rm  o f p lates. T h ese  
p la tes a re  a rra n g e d  w ith  th e ir  faces a t  r ig h t  ang les to  the  
lo n g itu d in a l axis o f th e  p ip e  p a r ts  a n d  are  co n n ec ted  to  th em  
b y  m eans o f bo lts , fo rm in g  p a r t  o f  th e  flange connex ions. T h e  
th ick n ess a n d  th e  free len g th  of th e  p la tes a re  so selected th a t 
th e  m em bers w ill be resilien t a n d  th u s  a llow  a m o v em en t o f 
th e  p ip e  p a r ts  p a ralle l to  th e  lo n g itu d in a l fram es. F ig . 1 
show s th e  low er p a r t  o f a carg o  ta n k  in  w h ich  th e  su sp en sio n  
m em bers a re  a tta ch ed  to  a n  an g le  b a r, w h ic h  is su p p o rte d  on 
th e  fram es, w hile  F ig . 2 show s a c ross sec tio n  close to  a lo n g i
tu d in a l fram e , w here  th e  su sp en s io n  m em bers a re  w elded 
d irec tly  to  th e  sides o f th e  fram es.— British Patent No. 815,888 
issued to Aktiebolaget Gotaverken. Complete specification 
published 1st July 1959.

Deck A rrangem ent fo r Tugs
T h is  a rra n g e m e n t re la tes to  deck a rra n g e m e n ts  o f tu g s  a n d  

sim ila r sm all vessels a n d  has fo r  i ts  ob ject to  enable th e  need 
fo r  excellen t all ro u n d  v isib ility  to  be achieved. T h e  in v en tio n  
is p a r tic u la r ly  ap p licab le  b o th  to  D iesel tu g s  a n d  steam  tu g s , 
a n d  in  th e  case o f D iesel tu g s  p ro v id es fo r  silencers in sta lled  in  
th e  en g in e  ro o m  ra th e r  th a n  in  th e  fu n n e l. F u n n e ls  a re  d is
pen sed  w ith  a n d  ex hausts o r  u p tak es  are  led  th ro u g h  th e  a f te r
m o st co rn ers  o f  a n  en la rg ed  w heelhouse. T h e  w heelhouse 
is so c o n s tru c te d  th a t  th e re  is a c lear view  a f t th ro u g h  large 
w in d o w s a n d  d o o rs  o n  th e  c en tre  line. T h e  c o n tin u a tio n  of 
th e  w heelhouse tru n k s  fo rm s th e  a f te r  legs o f a  t r ip o d  m ast. 
T h e  effluen t leaves th e  m as t th ro u g h  su itab le  a p e rtu re s  a t  a 
su itab le  level in  a  s te rn w ard s  d irec tio n . T h e  w heelhouse is so 
c o n s tru c ted  th a t  com p le te  a ll- ro u n d  v is ib ility  is o b ta in ed , a n d  
th e  a fte r  side o f th e  w heelhouse m ay  be en tire ly , o r  in  p a r t,  all 
glass w ith  m eta l o r  w o o d  fram in g s. F igs. 1 a n d  2 show  the  
p ro p o sed  fo rm  o f w heelhouse a n d  deck  a rra n g e m e n t w h ich  is 
ap p licab le  b o th  to  D iesel tu g s  a n d  s team  tu g s. F u n n e ls  are 
d isp en sed  w ith , a n d  th e  ex h au sts  o r  u p tak es are led  th ro u g h  th e

a fte rm o s t co rn ers  o f a n  en la rg ed  w heelhouse h a v in g  a ro o f o r 
to p  deck (A). B is th e  m a in  deck o f th e  tu g , a n d  C  a n  e n tran ce  
d o o r f ro m  th e  m ain  deck to  th e  w heelhouse. T h e re  are side 
w in d o w s (E ) w h ich , to g e th e r w ith  th o se  o n  th e  p o r t  side a n d  
ahead , a ffo rd  su b s ta n tia l a ll - ro u n d  v isib ility . G  a n d  H  re
p re sen t m eta l tru n k s  o r  fa ir in g s  p ro jec tin g  u p w a rd ly  fro m  th e  
a fte rm o s t co rn ers  ( I  a n d  J )  o f  th e  to p  deck (A ), a n d  these 
tru n k s  o r  fa irin g s  house  ex h au s t o u tle ts  (K  a n d  L ) w here  th e  
sh ip  is in te rn a l c o m b u s tio n  eng ine  d riv en , o r  u p tak e s  in  th e  
case o f  steam  tu g s .— British Patent No. 816,403 issued to 
Burness, Corlett and Partners Ltd., E. C. B. Corlett and the 
Manchester Ship Canal Company. Complete specification 
published 15th July 1959.

Sh ip ’s Stab ilizer

T h is  in v en tio n  co n cern s a s tab ilize r w h ich  is in te n d e d  to  
p ro d u c e  very  g rea t s tab iliz in g  effects. F o r  th is  p u rp o se  tw o  
trav e llin g  tru c k s  are  used  w h ic h  are a rra n g e d  one b e h in d  th e  
o th e r  in  lo n g itu d in a l d irec tio n  o f th e  sh ip , a n d  side by  side 
in  th e  d irec tio n  o f trav e l respectively , so th a t  th e  free trav e llin g  
p a th  p ro v id ed  be tw een  th e  sh ip  sides w ill b y  n o  m ean s be 
sh o rten ed  by  a d d in g  a second  tru ck . M o u n te d  o n  each  o f  the  
tw o  trav e llin g  tru c k s  are tw o  d rive  u n its ;  th ey  are  also  a rran g ed  
one  b e h in d  th e  o th e r  in  lo n g itu d in a l d irec tio n  o f th e  sh ip . 
R eferrin g  to  F igs. 1 a n d  2, th e  sing le  t ru c k  chassis (1) is 
su p p o rte d  o n  fo u r  sp r in g  m o u n te d  trav e llin g  w heels (2), w h ich  
are able to  ro ll o n  ra ils (3) e x te n d in g  in  tran sv erse  d irec tio n  of 
th e  sh ip . E a c h  d rive  u n i t  com prises tw o  coax ial e lec tro m o to rs  
(4 a n d  5) m o u n te d  o n  th e  t ru c k  (1). T h e  cas in g  o f th e  in n er 
m o to r  (5) is com b in ed  w ith  th e  cas in g  o f th e  m o to r  (5) o f  th e  
second  d rive  u n it.  B y m ean s of co u p lin g s  (6) th e  m o to rs  are 
o p erative ly  co n n ec ted  to  a n  eq u a liz in g  g ear (7) a n d  th e  la tte r  is 
c o n n ec ted  by  in te rm ed ia ry  o r  bevel g earin g  (8) to  a p in io n  (9). 
E n g ag in g  th is  p in io n  are  tw o  gears (10) o f  tw o -g ear t ra n s 
m issio n  tra in s  (10, 11, 12) w h ic h  are  s itu a te d  sym m etrica lly  to  
th e  lo n g itu d in a l c en tre  p lan e  o f th e  trav e llin g  tru ck . T h e  gears 
(11 a n d  12) are  co n n ec ted  each  to  a d r iv in g  gear w heel (13) 
h av in g  a vertica l axis. T h e  g ear w heels (13) are m esh in g  in
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p a irs  a t  tw o  c o n ta c t p o in ts  tran sverse ly  spaced  by  a d istan ce  
“a ” , w ith  a to o th e d  rack  (14), w h ic h  is m o u n te d  in  th e  sh ip  
b o d y  (15) a t r ig h t angles to  th e  lo n g itu d in a l d irec tio n  o f same. 
T h e  rack  illu s tra te d  is p ro v id ed  w ith  tee th  (16) a t e ith e r side 
o f  i ts  h ead  p o rtio n .— British Patent No. 817,434 issued to 
Schweizerische Lokomotiv und Maschinenfabrik. Complete 
specification published 29th July 1959.

B ow  Prope ller D uct
T h is  in v en tio n  relates to  a p p a ra tu s  fo r  c losing  transverse  

d u c ts  in  sh ip s’ h u lls  h a v in g  p ro p u lsiv e  m eans a rra n g e d  in  these 
tran sv erse  d u c ts . A  k n o w n  a rra n g e m e n t in  sh ip s is th e  p ro 
v is io n  o f special p rop e lle rs  w h ic h  are n o t  co n tin u o u s ly  used 
a n d  w h ic h  are in te n d e d  as s teering  m eans. O n e  p ro p o sa l in  
th is  con n ex io n , fo r  in stan ce , is th e  p ro v isio n  o f a  m o v in g  vane 
ty p e  p rop e lle r, especially  a h ig h  speed cyclo id  p ropeller. T h is  
ty p e  o f p ro p e lle r offers th e  special facility  o f  p e rm ittin g  th e  
w hole  o f its race  to  be p ro jec ted  in to  an y  desired  d irec tio n  
m erely  b y  th e  d isp lacem en t o f  th e  co n tro l cen tre  o f th e  rod  
linkage  w h ic h  c o n tro ls  th e  vane osc illa tion . F ig . 1 show s the  
h u ll (1) o f a  sh ip  w ith  a  tran sv erse  d u c t  (2) a n d  a m o v in g  
vane ty p e  p ro p e lle r  (3) loca ted  in  th e  d u c t. T h e  ends o f the  
tran sv erse  d u c t  (2) can  be closed  by several flaps (4) in  the  
m a n n e r  sh o w n  in  F ig . 2. C o n v en ien tly , th e  flaps are a rran g ed  
to  leave gaps betw een th em  w h en  they  are c losed to  avo id  sea
w eed o r  th e  like fro m  co llec tin g  a n d  p re v en tin g  th e  flaps fro m  
beco m in g  p ro p e rly  closed. T h e  flaps (4) are r ig id ly  affixed to 
h inges (5) ro ta tab ly  m o u n te d  in  th e  sh ip ’s h u ll, a n d  o p erated  
b y  a  servo m o to r  n o t  specia lly  show n. T o  p ro tec t th e  m o v in g  
vane p ro p e lle r (3) f ro m  d am age by  flo a tin g  debris su ch  as ice 
a n d  pieces o f tim b e r, bars (6) are a rran g ed  to  ex ten d  across th e  
o p en  ends o f th e  tran sv erse  d u c t. S ince th e  flaps (4), w hen  
th ey  are  op en , have a su p p le m e n ta ry  ru d d e r  effect, th e ir  
p o sitio n s a t  e ith e r e n d  of th e  d u c t is n o t  a lw ays th e  sam e, as is

i llu s tra te d  in  F ig . 1, a n d  th e ir  angles o f deflex ion  m ay  differ 
acco rd in g  to  th e  ru d d e r  effect i t  is  desired  to  p ro d u ce . I n  the  
illu s tra te d  fo rm  of c o n s tru c tio n  th e  h inges (5) o f  th e  flaps (4) 
a re  a rran g ed  b eh in d  th e  b a rs (6) in  su ch  a w ay  th a t  w h en  fu lly

o p en  th e  flap  edges w ill ju s t be loca ted  in  th e  p lan e  o f  the  
o u te r  sk in  o f th e  h u ll.— British Patent No. 817,608 issued to 
J. W . Voith, G.m.b.H. Complete specification published 6th 
August 1959.
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