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           Two  Patent Systems of Simplified Hull Form.

                       By  C, One, Kbyakusi, Member.'

                               rntroduetion,

    The idea of  con$truetipg  the bhip's  lines in sueh  simp!e  geornetrical curves  as

"circular  arcs  or  straight  lines is not  new,  Great many  of  stnall  sized  motor  boats,

nowadayF,  have the transverse sections  formed ef  these kinds of  simple  curves  and

-are
 known  to run  quite succesFfulLy.  For the ocean  going merchant  shipF,  however,

                                                                     tt
the  idea has net  been as  sixccesstully  applied  as  in the eases  of  small  erafts.  During

the Iater period of  the Grcat World's War, the'transport steamers  ordered  by the

British Shipping Controller, designated the ,type 
"N''

 and  
`tNl"

 were  designed to

have transverse sections  forrncd of the straight  side  and  strai.aht bottom lines and

with  hard chines  or  knuckle lines at  bilges or  the jLinction of  these two sets of

llnes. The steel  hulls of  the steamers  were  intended to be £abricated  by the  bridge
-constructors  in the country,  who  were  not  at  all  familiar 'with  the  usual  shipyard

practice. The s.hips"were  Eaid  to be economicaliy  propelled, but their sea-.croiDg

･qualities were  beillg unfavourably  critieised.

    The faet attraeteCl  the  attention  of  the author,  who  had been for Eome  yoars
'lookin.cr

 after  the means  of sbnplifieation  ef the huli construction  work  i]i the usual

shipwrights'  way,  and  together with  his experienee  in connection  with  a  rnotor-boat

buildin.cr :,'ard, led to invention of  the tgro systems  of  the hull form which  will  be

 described hereafter.                                                          '

                     Part 1, The  Straight Side System. ･

    In PL. I. is shown  the sheer  drau.crht of  a  ship  of  this system.  The  principal

 dimensions, etc., of  the shi,p  are  given in it.

    The bedy plai] ef  the  lines of this system  consists  of  a  series  off transverse

 seciions,  each  of  which  is eompoEed  of  a straight  sidp, having  var}ring  inelination,

 a  strai.crht or  fiat bottom, and  an  e]Iiptical  are  of  tbe bilge connecting  theEe two

 strai.crht lines.

    This bystem  of the lilles is bpecially  ada.pted  for a hull, to be eonst,ructefl  in
                                           '                                                      '
   

s
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an  ordipary  transverse framing systetn.  The author's  patellted eonstruction  of  the

double bottoms, with  intercostal Iongitudinal  fr-ameF, may  be utiHzed  with  advan-

tage. (Zosen Kyokai Zas.can No. 171.) Fig. 1 illustrates a  typieal transverse sec-

tion of  the construction  ,of this kind, applicable  for the greater part ofi a  steel

hull. With  the construction  ef  this syskem,  every  piece of  the  frame angle  attache{I

to the  double bottom floor plate has no  curvature  and  no  bevel; the longitudinal

frames have no  eurve  and  no  bevel; the inain  frtame bar in hold is straight  (at
ends  of a ship,  a  short  length near  the foot of  the frame is to be bent by angle-

smiths);  the angle  bar conneeting  the frame bracket plate or  the outboard  end

portion of  the tank fioors to the shell  plate is curved  to a portion of  an  ellipso,

the  same  mould  of  the ellipse･ being used  for bendin.cr all  the bars of  the par't.

The shell  plates in way  of the straight  bottom and  sides  ean  be expanded  on  the･

moulding  loft fioor in much  easier  way  than  ot･herwise,  the lines of  frames in every

shell  plate being all  in straight  lines. Zt need  give hardly any  explanation  for the

fact that the 6hipyard  work  is very  much  simplified  and  incidentally be morG

accurate  with  this system,  as  compared  to the construction  in the ordinary  lines.

    The 

'process
 of preparing the lines of  a  hull in this system  is as  follews.

               Fl e.t  Ft G.2

        
.

 
.

`'=:r-･
M s.:r.r-h'.LFx.

'
P'L..X"X.'XSsKt

×
KtLxsX,`x.N.MX)X

x

                   e  
'

A  Ee

                                PS ±S"ATIC  CuRVS.

         ------------------- HALF  bS-""d+T  VI-TeK  Leva,

         
-
 --  --  FULL  LaAb  WATER  "Ntt.

    The first thing to be done is to draw  the prismatie curve  or  the curve  of  the

longitudi]ial distribution of  the displacement. In Fi.cr.- 2 fine full line is the pris-
matic  curve.  In this fi.crure, the length between perpendieulars (==L) is to be

represented  by 20 inches, and  the offsets of  the eurve  in the scale  of  5 inches for

the produet of  the half breadth into the drau.crht (=SBxd), Eo  t･hat the area  en-

closed  by the pritimatic curve  aBd  the base line, in square  inches repreEents  the

half volume  of  the displacement in the percenta.tre of the cubical  volume  of LXSB'
Xd.  Any  known  good priFmatie curve  for an  ordinary  hull form  may  convenieutl)r
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be adopted,  or  it tnay  be said  that no  speeial  feature of  the curve  is necessary  to

be given to the eurve  in the case  of  the straight  side  system,J

    Now  refer  to Fi.cr. 3. ob  is the balf breadth, oc  the rise  line, and  ale is full

draught line, up  to whi'ch  the prismatic curve  has been drawn. At  the ti.me when

the6e straight  Iines have  
･been

 drawn, desi.crn the mould  of  an  ellipse,  whieh  will  be

applied  to the curves  of bilges. 
'When

 the designer get enough  experience  with

the sheer  drau.crhts of  this system,  he can  easily  select  a  moul'd  from  those which

he has used  for a  $hip  somewhat  similar  to the one  designing. Apply the mould

at  ed  and  complete  the. midshiP  section  oakcleo.  The area  of  oakcleo  is Ollt in

Fig. 2, and  note  that the area  Fie.  3.

oeelbo  is represented  by the
                                                                      L

dist･auce MLTV; in the scales  as
                                                                 FVLL  caAO
deseribed above.  Now  then wATEKL,NE･

suppose  that the transverse

section  at  a  point A  in Fig.

2, is required  to be drawn. In :2\'..Vto,"S."I
Fig. 3, the seetion  is shown  

･

by  oaltuo.  In this curve  of

the section  the lines It and  uo  
'

are  straight.  The area  repre-

sented  by the offset of  the prismatic curve  AP  is the area  of  the trapezoid oalyo
                                              .

Iess the  curved  area'outyo.  The  dotted line IVH....in Fig. 2 will  be so  drawn thad

 tlhe distance PH  is equal  to the area  of outyo.  This can  easi]y  be done, if guide-
by experience,  and  there will  not-be  much  diMculty in drawing the elliptical  c'urve

ut  to umke  the area  as  required,  if before doing Eo  the straight  line lty has been

 drawn. The offset  A.El in Fig. 2 is equal  to the area  of  the trapezoid oalyo,  that

is equal  to the produet of  the draught  by  ph  or  the  offset  of  the half draught  wat6r-

 line, i. e. the curve  MH  ..,, .measured  with  the- scale  5 inches to the  half breadth

 of  the ship,  represents  the  half draught  waterline.  Assuming a  proper load watert

 ine area  coeMcient  and  a  proper IongitudiDal position of  the centre  of  floatation,

 we  can  draw in Fig. 2 the eurve  of  the ]oad waterline,  with  the ffame  seale,  as

 shown  in the chain  line IViL..... The'distance AL  is now  read.  off, and  put it in

 Fig. 3, in the  scale  of  the body plan (al in the figure). Join lh and  prolong it to

 y, then the curve  ut  will  be drawn as  deseribed above,  and  thenthe  line lhtteo eom`

 pletes the required  curve.
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    If the point A is ffituat`)d  near  the end  of  the ship,  where  topside flaring starts

sotnewhere  below the. Ioad waterline,  Pff  shond  be taken  equ.al  to the difference of

the area  oy't'v'o minus  zul'J-w,  (See the  Ieft hand  side  of  Fig. 3, When  the area

zvlVw  is greater than  oyrtrvto,  the  distance PET xvill  be measured  downward  or  in

the  opposite  direction ef  the  point P; that is to sa.v, Alll" is less than  APL

                   FIG  4-

                              
]=-rndfiEEi"..
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    For the lines at the ends  of the  ship,  where  the 
"straight

applicable,  the usual  fairing process may  be carried  out.  Either

counter  stern  ma)r  be adopted,  in association  with  this system

    The  aceompanying'  photograph shows  a  motorship  of  th

struction.         '

                      Part U, The Arc Side System,
               '

    The lines of  PL, II will  be referred  to. This set of  the

signed  that the ship  aB  compared  to that og  PL. I, is to have
                       /
draught, similar  longitudinal distribution of  the  volume  of

different shape  of. the midship  section  and  quite different character

the partieulars of  the hull dimensions  etc. are  given  in the figure.

    Although there had been,no comments  on  the straight  side

volume  of  stewage  of  ear.cro,  the  author  has been looking for

provement, by which  the voluine  per unit  deadweight  of  cargo

ment  could  be increased. The resuit  of  this improvement is

the arc  side  system.

    Instead of  the main  side  frame  of  the straight  line of  the

line'of the  side  frame in the present system  is an  arc  of  a  iarcre

constant  throu.crhout the  ship.  The']ine of  the bil.cres is another

                                                       '
         FJG.  5.

                                                  
･
 FIG

      l
      1

  
    

a  smaller  radius.  The bottom of  the ship  is a  fiat

plane, or  the line of  the frame is a  straight  line.

(See Figs. 5  and  6).

    Besides the  advantage  claimed  for the straight

  

  

  

side. system,

       NII-Electronic
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 principle 4re not

        .

   a  erulser  stern  or

of  the lines.

iG system  under  con-

         '

Iines has been so  de-

    the  same  length,

displacement, but  the

        of  the liues;
               i

    system,  about  the
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of  the process of  layillg off, bending the frames, and  working  the shell  plates, this

system  has Che further advantage  of better stability  in the loaded eondition,  less

area  ef wetted  surface,  larger stowage  volume,  and  Iarger area for deck cargo.

Raising up  the neutrhl  axis  
'for

 the longitudinal bending' of  the hull will  make

better distribution of  structural  material  of  the hull.

   For working  the transverse frames bnly one  or  two  sets of  set  irons are  neces-

sary.  One for the topside as  shown  in Fig. 7A, and  the other  for the lower

part, Fig. 7B; one  only  is
                          Fle. 7A. FIG. 7e. FIG.'7c.
sufficient  if the tumble  horne -
                                                       tt

of  the  topside is in the same  .

curvature  a,  that of  the side. .
                                       1 t,
                                       f ::

fu';
thbe,".Se,t.,i,r,O.n,yOff.i

'ig'.,7i,f]

  1l i-l.ffEif}:!t:iliE2-,.
 f
sE,::rt::r,`D,t'1:':
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                                lr / 
SET

 
IRoN

 
Jt/7

tng the connecting  angle  of

ihe bilge bracket plate to  
'
 ','

                                                  r

                                              e-
tahdeviSshe3iitoPitahtilngd'esii

g

tngeralhbaet

 ,2../  
.

,

the side  frames should  be '
                           '

stopped  or  btttted on  the bracket at  the point where  the side  arc  meets  the bilge

are  (Fig. 6). For the greater part of  the  hull, side  shell  plating can  be bent by

means  of the bending rollers  with  only  one  set of the gauge  of  inside curvature･

    The process of  preparing the lines of  thig system  will  now  be described.

    The  prismatic curve  is first to FtG. s, .

be dra,Fgn, as usual,  (See Fig. 8) the
scale  being as  described for the ease  

1

of  the  straight  side  system.

    Next, draw the line of  the mid-

ship  or  the fullest transverse  section

CFigs. 5 and  9). It will  be easily

understood  that the locug of  the

centre  of the  bilge circle is a  straight

line parallel to the bottom rise line and  distant Rt  above  it, and  that the  centre  of

the are  of the side'frame  will  also  be on  a Iocus. In  the midship  parallel,body,
the･centres of  the arcs  are  at  one  point in the vicinity  ef  the centre  line of  the 

'

ship.  The  point may  conveniently  locate on  the designed load･ waterline  or  there-

                                                                 '
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about,  and  if the desi.crner 
･

like may  be on  the eentre

line of  the ship･  In the latter

case  the Ioci Qf  the  6entres

for the forebody .and the after-

body meet  at  that point in

the  body  plan. 
'

    Now  see  that the area  of

the fullest section  as  has been

drawn is as  designed in the

prismatic curve.  The breadth
                                                          cq) '･
of  the ship  should  generally

be taken about  10%  larger than  that of  an  ordinary  form  or  that ef  the straight

side  form, and  accordingly  the coeMeient  of  the midship  section  less by the  Eame

amount.  
･

    Tben  mark  on  the line of  t,he fullest seetion  the points, where  bilge circle

touch the bottom rise  lille (a), where  the bilge eircle  touch the side  circle  arc  (b),
and  where  the  side  circle  toueh the topside straight  Iine (c). Also mark  the points
of the sides  of the decks, in the figure, the upper  deek (d) and  the bridge deck (e)･
    Next draw the loci of  the centres  of  bilge and  side  circles. The locus of  the

centres  of  the bilge circle  (B. C. L.) is a straight  line, as  mentioned  before, parallel
lo the bottom rise Iine;if there be no  rise of  fioor, the line is paraller to the base

tine.

    The forward and  after-body  loci 
'of

 the eentres  of  the side  circ!es  can  be deter-

mined  by experience  only.  However, if a  designer o'nce succeed  in obtaining  the

proper lines, he may  very  easily  draw  the  next  coming  sets.  As are  shown  in the

figure, the forward locus (li'. C.L.) is rather  flat･, and  Lhe after  loeus (A.a.L.) a

steeply  rising  curve.

    At a  random  point (Fig. 9), say  P, on  the line E  a. L. erect  the compass  leg

and  draw the side  cirele  of  the  radius  R, and  then  the bilge circle  to toueh  the

side  line with  the radius  Rt. Then measure  the  area  of  this line below  the load

vvaterline  and  to the centre  line. Locate a  point in the prismatic curve  where  the

obtained  area  corresponds  (the point P  in Fig. 8). Mark  the corresponding  posi-

tion,in the sheer  and  half breadth plan. Proceeding in similar  manner,  we  can

obtain  traosverse se ¢ tions and  the corresponding  fore and  aft  positions as  many  as

                                                      NII-Electronic  Mbrary  Service
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we  like, and  thus complete  the sheer  draught. If the curves  FL a  L. and  A. O･ L.
be of  proper character,  there is no  necessity  of  fairing work  at  all,  for the greater

part of  the hull below the load waterline.  Above the load waterline,  the slde

lines may  be prolonged in the  are  form, or  more  advisable,  in the straight  lines as

far to t･he ends  of  the  ship  as  practicable.

    At the forward end,  it might  be necessary  to give sorne  flaring out  topsides.

This portion may  be faired up  in the usual  way,  however, bearing in mind  that

the flare better to be given only  in the part where  the  frames of  smaller  sections

are  to be worked,  namely  the  tween  deck  and  forecastle tween  deck.

    If the above  described process be extended  down  to the extreme  ends,  the

middle  iine profile wM  become like that  shown  on  Fig. 10. The fore end  of

this shape  may  be goQd for some  kind of

                                                      Fta. io
design; in usual  cases,  however, the fuller

profile of  the orthodox  bow  end  inay  be , .
   . r i
desirable.

 
At

 
the

 
after

 
end

 
of
 
the

 
ship,

 
the

 l i,
profiIe is to be modified  to suit  the stern

frame  and  the rudder･  

'(n
 such  cases  of

inodification  it would  be found  convenient  to .. nv"
                                          AP  pp

draw lines in the  prismatic curve,  as  shown

'in
 the dotted lines in Fig. 8. The Iines represent  the  curves  of  the  areas  of  the

transverse seetions at  the ends  if the  same  proeess as  at  the  fttller parts be extended

into the parts in question, and  accordingly  the  shaded  area  between tlie two  curves

shown  in Fig, 9 eorresponds  to the displacement appenda.cre  to meet  the fuller end

profiIe･ 
'

    The deck outlines  and  sheers  are  to be drawn  in the usual  way.. As described

before, ease  is to be taken  to make  the topside  frames as straisrht  as  possible. Such

features naturally  decide the character  ef  the  deek outlines.

    General shape  of the hull being decided as  dc･scribed before, we  are  llow  able

to dvaw the  body plan, waterline  and  profile plans and  finish the  complete  set  of

lines of  the hull.

                   Part 111. Results of Tank  Experiments,
                             '

    The  author  has not  had  many  opportunities  of  gomparing t,he speed  power

 results  of  tank  experiments  o£ the usual  merchant  ship  forms versgs  the forms of

 the simplified  systems.  Below  are  given two  sets  of  the compar'ative  results.
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   (A) The body  plans oi  the three motorships  Kl R  and  S  are  shown  in various

rines in PL, III. The ships  were  designed by different shipbuilders. The principal
dimensionfi are  the same,  but the  drausrhts and  qisplacements differ slightly.  (See
tbe figures in Ghe tables contained  in PLs. III and  IV.) The  speed  E. H.P. eurves･

are  shown  ir) PL. IV. These results  were  given by the experimental  tank  df

Teishintho. From  the curves  given, it will  be seen  that the E,H.P.  of  the model

K  of the  st:aight  side  $ystems  are  a  little smaller  tban those of  the other  two

throughout  the whole  range  of  the practieal siea speetls,  while  the  difference between･

those  ef  the  models  R  and  S of  the ordinary  forms  is very  slight  notwithstanding

the  remarkably  different positions ef  the  centres  of  buoyancy  of  the hulls.

    (B) The  towing  experiments  of  the two models  representing  the sheer  drau.crhts

of  PLs. I and  II, designated the model  A  and  model  B  respectively,  were  earried

out  at  the experimental  tank  of  the Tokyo  Impe}ial University, by  the students,

Mt-. K. Hashimoto and  Mr. R. Shimasaki, with  wooden  stnall  scale  mbdels,  prepared
by the  Uraga Dock Co.

    As the  scale  of  the  models  has been very  small,  the numerals  given by the

curves  of the results  are  considered  to be approximate.  However they served  suf-

ficiently for the purpose of  comparison,  The  results  are  shown  in PL. V, alld  are

expressed  in the total resistance  iD lbs. per ton displacement of the fult sized  hulls

at  three different draughts 20'-O", 15LIO･8"  and  9'-7･8"., The principal data oENthe

fnll sized  ships  are  given  in the table contained  in the  Eame.

    The lines of  PL-I  are  reproduetion  of  those of the S.S. Seikyo Maru  and  her

sisters.  These ships  are  known  to be goed economical  performers at sea. A$ we

see  no  appreciable  differences between the  resistance  curves  of  the models  A  and

B, we  ean  conclude  that  the ship  having the hull form  of  the  latter system.might

be as  good  as  that of  the former  systom.  
･

                                      (J. S. Pat. Nos. 200,163 &  225,636}

NII-Electronic  



The Society of Naval Architects of Japan

NII-Electronic Library Service

TheSociety  of  NavalArchitects  of  Japan

t. L,

uPPEAOecksoeLiNt,

1

tvN.

W,L.

 -

--ff-:-

'1

--Tt.WLs,r
     /'tm

     
/1

      1

"- -

1.I

:
x

tig f-
' 2

l4
1

A, A.P

.

'

iofvTNe･

-utL-

Ee-" el.v'N-L-b"-･'
'

v' s [

"･ "･s.'1･

'
K ----

･-

"

.s,a
' T z

4



The Society of Naval Architects of Japan

NII-Electronic Library Service

TheSociety  ofNavalArchitects  ofJapan

p mtODEL  .

m ptlMENSONSOFFULL5]7ESHLP

2tSE::g:-sgSo"t45et2s'e'
             5CALE.

Oa /o'
 20' co  de  SO

'

,,..-?iFKTl'''ttOEe"'
'

v-1x..dtl;l''f-''=-':,r"'t'-tt-==='L-..ru.-tt.tt.t
" "･1..x...,I'x1,;･.Il.th

"//1

tht',ii/t/1''A"/
''

ttxhltttlt'･･s,1/lu1Fre
//-ttt'/

-Vli,'x,ii'#''''btrIl･y,vJ'"l
tsLl,i.ll'lLt- J.v/-Mr-ttiITtl-.-''' 7-''---=

-lil ..
4 "

oo

T'r-

   IT

.ofteR 
eeH

vp.sTIn.T..=.[tvv. L.sleCL-NE.
L

;--t.=. -- - 1

    a th E

'

!'lny!r -- --

1L
T"=7'

': ,lt7m-t.
t .tltlSllltrllAlllX

± tr---1)-
F'

"
-i.lslllS.f

tt.......t- -tt
xN.bH

-mTm"tTmm....--.ttrr.t . '

-t'-' -'-'''--'' tN.t.
4 E 7 e c l



The Society of Naval Architects of Japan

NII-Electronic Library Service

TheSociety  ofNavalArchitects  of  Japan

IPL PLATE1･

pt)se

.-,L.t- "
 /1-
 /it''

 i' 'mli

  i
  l l

 "l-J-t'.v.,L.

 'TF

        `

Ptc"SIPE"mE-rt-.--rrSLtE!Err--t'----v.
VJ.L. Lw,L.'1-

N.tt-"
/

'n,
-'' i' 1

//
T . 1

' ''/'
r, - 1 ''

] '
-.t. ttt- --'-rrvNmt-t

v
'

a ch e pt,-nyPaSEP.

'

'-..t. .t -.t. M
N-L.-L==E-

i

x-=.---r-......Ex-.-Rete

'
:

rH.N-CX

'.l.'Mts.
xx)-k.Nkt

ge--
sc-

7 c e ehLe.FP.



The Society of Naval Architects of Japan

NII-Electronic Library Service

TheSociety  of  NavalArchitects  ofJapan

,

vi     /.
     ･ts  ･ ･

-.Lg･V'I"･X

        
xNkx

        Iilll'Xi

r'/ff-'I
'

tL
'

E･lilL･(H!illii/Liil.Il,L,k-
.x".
  x.

    ./t=1 ....., .tt.cS.-･'
"g.

 i' i･ 

L''

 X.----I--'"I

WLI
 
tt:liV-E
 
:=F:.

 .. =

      '
        I. ti.

   MODEL B,
  OlM[NSIeNS as FUL[ SjlE "±P
  t.Nmrrtt.

   2gs'-o'xSeLo'x23':S

      SCALE.

m.  m=ptp
e /d po'/:ti  -  SO'

        ;               '

fr---m
 i,pp¢ -tt.E .CE..".T!g''''="'t":'w't''

    l
    

1-------

         meF.cA.'"z        "-        / .-･
       

･rr
        II        '
L,ig.r.-.  

.
t ."t" 

pt-tv
 t"lt

   i el

pttATE,

' I't
  11111-1.I

--1
...../.
  Itttt

 

tttttltttttt

-tY-Il\･////i'･,/,"'

,

v,""ri,Lit'tttttttlttttt
 tttt,,L-=f,

 
-tfi,-l,

 t'
tsgiii

tt･m"
--t'l -----

,= E･ ..v,±.....I.
 vlt

 -L.1

 
･-･-X/,sx.xttt--t-iWi--,A･'fi=

'rm"1rr7L

...7-
 
-
 i-;Ee,  )i

----.,--･--"v-/

-
tsl 

's.
 
,/."- Ll l

.t
.t=.k.)
 ,.I,s･ttQ

/,  lt.tY./,-1  -
lh:a.e -th.

 ....
1/zt]==---- "'

 .tr" .-wu-a= ""ti't':X

 .;v'".  .t

･,,,1 ･",/,,I, 1
    l･
    l

     1

    .g

-p+ 4 nhH=.N.+.
 X

 r 1za1 n' l'' +-:
Gan.fg!sop  aj 

'ME'e

1 e,L,li.

 ML,

 M eL.I,

 "L.-

 1 e,L.,-b--tt,!1"t,･''-1f

'



The Society of Naval Architects of Japan

NII-Electronic Library Service

TheSociety  ofNavalArchitects  ofJapan

aumattPpan
-S2-E:-

SS9w h .

E/4-ATE ff.

.vaL-

moALwupmsgNs.
rr.rciEgJL' .ny-fial=Q' x.ptt,ts:

     - SCALE

twh･...  ･-T.--lfg･,:-r.･

-

'

ttttt.ttmt--":L-EL

''LT

-'
ntastHttt' ' '

'' Ltti

'

'

× ' '
'kA'

,"vlgli

t't"x,x
'

'/xxx

pt'

×
Ktxx

×

eec'':R

'R-''
teo-b

'

t-

1

,iK'vtxx/x'x'5xS.Lxxx4
t1'' 'sf

wk,,'Xxi'iy,>'Nlx,-t i"Xiiftl i t

SMk-.' \ t '
,/T1 'lt,'xNEx

Nx{

l//i`1it'
i'' tltl

v1
xx1xNN' XeN'K

xti'ii
"

mt

i't"iti'

xLx,xt 'XIxNt

'N1liIXi1,

J'
'

If.tfj
i!'

silL,Xt''1/,xN)S"x1x'KlN1'xL1t/Jl"ll''l

J

sstl'

Li,i'x?l{'xxN'txxs

LiNSLLx'Lsv'tii'

nlt

11/t

'll'''

r"'t/t'//tpt'x
xxan

t'txXi-.xx- xxx'
N1xL7'1'''i''/

1rtv!

'."!/1tt/

1
11,f1

4.x,N
'Ktt

x
'/ 7---t

t,g'-N '' Ns N .. t"us.ft'mN ' nv
loV:s'eLlntELgec4"  s'-LnteL  -v.eteL,aVueL.2dS-.･

th

)



The Society of Naval Architects of Japan

NII-Electronic Library Service

The  Society  ofNavalArchitects  ofJapan

Two  ?a'Lent Systems of Simplified Hu]) Form, 209)

.

30oO

-EQR-

MODELSl<.R,&S.

'

EFFECTiVEHOfiEISEPOWERCURIVES, L･

PLAIEIV

tSHIPSNAMEA,RUTtNMM, PrSeLACEMEN
FIN3QEMARK5---

S 7.70lZ70177oll2,G6s.oNAKEOHUL

R 7,66iZ66t166tt2.654.otl-

K.Z71977t9Z7tSt2.6tt.Ots

'

'
'

2Soo

'

'

'

'ul)

x
'

?oo''bl2

t-

uFefutoo

-

'

'

--
'

'

1

spEDiNKNOTS
H .i2 t3



The Society of Naval Architects of Japan

NII-Electronic Library Service

The  Society  ofNavalArchitects  ofJapan

lw,o, C, Ono:

'

PLATC  V
rslo)ELA NoDLB

LsS-D2qrS-o"t4SLoHx23L"L-B-D2qsto"sSoLo"x23t"
FaLLL(14)tiALFLOADuqHTLcigp fLLOADKALfLOALiGnTLeg
2o'-o"lt}-Llo･g"G'--I･$' 2oLe"14'Lro,gJGL1-t":FORE

xrAfTXMEAN120-O"tG'--to.g'liLbS"EFOREL.V.AETKNEAti?oSo"IGLto-g'13Li･s"
2ot--o-15tIO･S"qL7LS" 2eto"rs'-1o･gq'-o･g"

)ISPLACtLscsg.'sG
T4ZFir7.2S.2,5sg.'sgPISPLACEI r5.Gss･e3 rzt1eq･2q t22G7･g4'

wETrepRecElgano?lsll.o32."iro
'I4,i3Sn5WETsuRfAce

a'iq.s-3.2siG.gqoebe qJs,e2e･ls

R/A-CRVES. ,

.
ld

MODELA(sTRAIGHrsfDesysTEva)
,

itlODELB'(AReSiDESYS' EFI)
'

,

1

1=oErov

tt
'

F Ola

,
,1

,

to

i

=oF-a8u?2bg

'
t

to

5･,
ut×
<

&

tT

g
;･
g

f'
,

a

AgJ{2

J
l

tt

:.

''

H liN

o

'

.

        ･4
 

･s
 

･G
 

･?
 

･e
 

Lq
 t,o

                         
v/fi

  The curves  of the PL. V, as  descr'tbetl at  th: general  meeting  ot  the Society, )(ov.

193S, have been revised,  due to most'valuable  gedvice by Dr, M, Yamasvata, the  member.
                                     i

                                               NII-ElectronicMbrary

    /



The Society of Naval Architects of Japan

NII-Electronic Library Service

The 　Sooiety 　of 　Naval 　Arohiteots 　of 　Japan

Tw 。　Patent　Syste皿 s　of　Siniplifiecl　Hull　 F   rm ．
　　　　　　 ‘

型

討
斡
団冊

O 座長（卆賀　譲君）　 どなたか 御質問はあ りませ んか 。

6山縣昌夫君 只今 の 蟻 しに 就 き第 二 義的 の こ とか も知 れ ませ んが ．P 。。P・ 1、i。。 關係 蹴 き一

言 申上 げます 。 最初に straight 　 line　form の 事で すが 、私が 特別 に實驗 し た譯で は あ りま せ んが ．

何 囘か浦 賀船渠か らの 依 頼に よ り行 ひ ま した實驗結果か らの 感 じを大體 申しま す と、今茲 に s乞might

line　form の 船 と ordinary 　fol’111 の 般が 2 隻あ りま し て 、　 full　loadで pOIVer が 同 じと します と ．

cl］：aft が 淺 くな る程 straight 　 line　form の 船は performance が惡 くな ります 。 これ は frame を U

shape に す る と side 　frallleと bottom　frame が bilgeの 部分 で 急激に 曲る と同樣 な原 因 と考へ られ

ます 。 お もて の bilgeが 水面 に 近 くな る と こ れが 邪魔を します 。 船 を何處 で 帥 ちどの dvaft で design

す るか は問題で あ りますが ，少 くと も full　 load で perforlnance が同 じなれ ば、淺 い 所 で 良い 方が

良 い の で あ りますか ら． こ の 點 か ら straight 　 line　 fol・M 　 sh 三P は餘程 full　Ioad　 condition で 良 く

ない と．
3
！4．

1
ん loadで E ．H 、P．が ordinary 　form の もの と cross す る の で はな い で せ うか 。

　Fig．4 は

10 年程前に私共の 所で 實驗 し た結果 と思 ひ ます 。 勿論 straight 　frame の 般 は小野 さ ん の 所で 設計 に

な り．ordillary 　fOl’m の もの は他 の 造船所で 設計 された もの で あ りま すが ，10 年後の 今 日で は st・

raight 　frame　liue　forn・ も進歩致 しました と存 じますが 、こ れ と同時 に 各造船所 で の or （linai’y　frame

ship も充分進歩 して ゐ ますの で ．最近 に 出來た般で兩者 の 比較 が 出來れ ば 更 に良 い と思 ひ ます。 次

ぎ に arc 　frame の 方 は私は全 然 實驗 をや つ て居 ませ んが 、大體論 と して 此 の paper に あ る如 く di3−

pIacement　eonstant と して 船幅 を 10％ 位増 します と、私共が 當協會 で 2 囘程發表致 し ま した樣 に

船の performance は良 くな ります 。 例 へ ば こ の 船に 就 い て 言 へ ば．　ab が straighb 　frame の 0．745

に對 し arc 　frame で は 0・67 で あ り ま す か ら 、 普通考 へ ・る と餘程 arc 　fol’M の 方が 成績が 良 くは

なゆ と思 つ て 居 ま ・た が ・
・ F ・9

’・・ で は夫羅 で も・ く・ ・特 叫 1・ad で喙 の 値・蠍 ・ つ て

ゐ ますが 、 これは何か 間違ひ で は あ りませ んか 。　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　　、

O 小 野暢…i君 御質 問の 最初 の 部分は straigh 亡 side の 船が fu1110ad で normal 　form と大體 同

じ perfounanee 　なれば lig’ht　eondition と medium 　lcad の 時惡 くな る こ と

1
は な V ・ か とV・ ふ 御趣旨

と思ひ ます 。 それ は寧 ろ tralls▽erse 　sectiQll の Ushape 對 Vshape の 問題 と思はれ ます
。 山縣 さ ん

に 實驗 し て 戴 V ・ た船型は大體所謂 Ushape が多 くあ つ たの で 左様 に お 考へ tCな る こ と N思 ひ ます 。

Ushape 對 Vshape 何れ を採用す るか は propulsion 以外 の 問題 に も關係す る の で 只 今は問題 外と

致 しまし て 、 こ S で は此 の system で も Ushape
，
　V 　shape 何 れに で も設計が 出來る と い ふ こ とを申，

上 げ度 い 。 圖に就 い て 言 へ ば t 斯樣 に傾斜せ る straigh む side は h缸lf　draft　watev 　line の curve の

取 り方 に よ り．皀卩ち此 の 點線と最初 の prismatie　cuvve との 距 離 の 取 り方は ど うで も出來 るか ら、

下 の 方 の 曲線 は小 さ くも大 きくも曲げ られ る こ と に な
．
ります 。 大 き くすれ ば其處の 10ad　water 　iine

N 工工
一Eleotronio 　Library 　
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’
　　 C・On ・ 二

が 大 き くな り、大 き くすれば Vshape ．、小 さ くす れ ば Ushape の 船が 出來 ま す。 使ふ e11ipse の

ine は何れ に して もど うにか出來ます 。

’
それは 9L’ometricaL な正確なもの で はな くて 良V・ の です。

嬬 蹴 き此 ・y・士em は左程窮屈な もの で は あ りませ ん・ 最近は．・．llip・e を變へ PtrSCの 1幗 で の P ・r−

forma皿 ce も 。rdinary 　fo］m と餘 り違は ぬ もの も出來て ゐ ます 。
　are 　side の 方 の 御質問 に お答 へ し

ます。
こ L に使 はれた 模型 綜

full
　load　displacβment は同一で あ り且 そ の 10ngiむud 託n 母dls七坤 u尊on

は同じに セて あ ります 。 その 上 mjdship 　area ・
は同二で あ り．唯 wetted

『
urfac β ば 琶

rc　side
・
の 痘が

小 となつ て を b ますが ．大體 に 於 い て midship 乱rea が 同 じで 更 に displa
『
emen 愈の ユ。n8i ウudi 隅 l　dis−

t「ibuti°n 綱 じなntt・極端な f・rm で 加 働 P ・rf ・− ce は餘 曝 な らぬ もの で f，・
O 松山武秀君 ．

al’c　f・rm の 船p　m ・del　experim 叫 の 中で r・ilin9 に對 す る 性能 の 方 は如何で

すか 。 それが惡 くな る の で はあ りませ んか 。

O 小 野暢三君　そ の 點は實驗 し て をりませ ん 。 惡 くな る と思 ひ ます 。　　　　　　　　　　　
’

O 卆賀　譲君　arc 　form の 方が 幅が lo ％増す と GM が 大分 違 つ て來 ます 。 ヌ船 の welght も

異 なる と思 ぴ ます か ら、元 の 船 と比較 す る の は ど うか と思ぴ ます。

一
方が 50 呎 あれ ば他方 の arc

fonn で なV ・方の 船 も 50 呎近 く必要 な の で は な い の で すか 。
　 EPち同 じ requirment に封 して は 2 種

4）こ ん な幅 の 違ふ船 は直接に は比 較出來な V ・ の で は あ りませ んか 。

O 小野暢三君 arc 　side は輕い ca・g ・ を一杯 rc取 る樣 な場合或 は又 その 廣 い deek に材木 を積 む

船 の 樣 な場 合に は s七ability が 大 き い 事が 必要 と，曽ひ ますか ら、その 目的 に 對 して は良い と思 ひ ます 。

O 卆賀　讓君　で すか ら．同 じ requirement に 對 して は ．幅の 狹 い A の 船で は design 出來なv ・

の で すね。 違つ た船です ね 。

O 小 野暢§ 君 　さ うで す 。 違 つ た般で す（異 なる種類の 積荷を 目的 とす る船）。 次 ぎに weigh 七 の 方

は輕い cargo 或は材木 を積む single 　deck の 船で は却つ て 船體が輕 くな る こ ともあ bます。 それ は

10％ 位 deck　area を塘 した と し て も夫れ以上 に double　bottom の weight を減する欝で す 。 又 two

deek の 船で も top　side が増 すか ら neutral 　axis が 高 くな り．遞信省の鍋艪構造規程案 の 樣 に 最後

に midship 　seetion 　modulus を出 して 10ngitudinal　Inember の scantling を出す樣にすれば ．　weight

は そ ん な に 殖え ない と思ぴ ます。

O 座長 （卒賀　譲君 ） 別 rc御質問が なけれ ば一言御挨拶申 します6 變つ た   rm に 就 き御發表 に

な りま したが ．梼造の 簡單な の が第
一

の 目的 で E ．H ・P．の 方 は附屬的 と思ひ ますが ． 有釜 な論丈 と存

じます 。 全 く同 じ要求 に對 し 2 種 を造 られて比 較 され た の で は ない と思ひ ます が ．更 に御研究 に なれ

ば ． もつ と面 白 い 結果が 出 る の で はあ ります ま い か 。 我 々 に も啓發され た所 が あつ た と思ひ ます 。 拍

手 を以 つ て お禮致 し度 い と思 ひ ます 。 （一同拍手 ）

N 工工
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                                 J                                                                .

            Discussion on  Mr, Ono's ?aper entitled  
"
 Two  ?atent

                      Systems of  Sirnplified･ Hull  Form."
                                        '

                                                           H. Jasper Cox.
                           '

   I am  always  interestecl in the v'ork  of  tbe Author  of  thjs Paper  as  I have a' great adtnira-

tion for his progressive and  praetieal  ideas, and  the present Paper, tleseribiiig' two  systems  of

simplifiea  Hull  Form,  is buth progressive and  praetica]. ,

   There is prebably no  branch of  Shipbuilding or  Naval  Arehiteetui'e ":hieh  has reeeivedl

rnore  attention  in recent  years tban the development of  economic  hull forn}s, and  a  g'reat deae

of  money  has been, and  ifs beins.'.;, spent  to equip  tanks and  to obtain  experimental  data in th

race  £or  .crreater  and  greater  eMeieney  in this direetio-. Many  special  forms have beell patent-
ed, ,and many  Shipbuilders have developed their own  types of  lines as  the result  of  personal
experienee  eombined  with  tank experiments.  .

                                                                                 '
   Apart  from  the Hull  resistance  elaimes  made  by the Author, and  whieh  I have no  veason

to qustion, the features in the systems  under  considerati,on  whieh  impi'ess me  partieularly are

the pvactieal aid  ",hieh  they lend to the draughting of  a  set of  lines, or  at least to a  quiek
approximation,  and,  seeondly,  simplification  of  the aetual  hull construction  itself, all of  i･vhieh

i,s clearly  explainea  in the Paper.

    I`L ivould  hn've been of  interest if the Author  had  explained  the "patentEtbie'
 differehee

between his "Arc
 Side Systein" alld  the Isherwood  

"Areforrn"
 to w'hieh  it hus, to say  the

least, a  very  striking' resemblaitce.  Many  ships  have alreacly  been built on  thci "Areferm"

system,  ineluding several  large tankers ana  repeat  orders,  indieatlns' confidenee  au[I  satisfactien

with  this partiemlar ferin, whieh  is so  strikingly  different from  the normal  full midship  seetion

type -'hieh  has prevallcd  fov so  many  years･

    In regard  to the streng't'h oE  
"Areform

 
"
 vessels  I mig'ht  memtion  here thaL the Coinmittee

of  Lloyd's Register have reeog'nized  the £ aet  that･ the differenee bet"'een th:,s form･ auit  the

normal  form  may  be taken into cosideration  "'hen  determining' suitable  seantling's,  ancl  adjust-

ments  have  beeii rnade  aeeordin.ffIy.

                             Reply te the above.

                                                                  C. Ono

    [Vhe author  owes  very  rriuch  thanks to }Ir. Cox  fer his kin{lness in forwarding' a "'ritten

diseussion to the Soeiety, expressin.cr  his appreeiation  to the author's  work  and  g'iving･ un  irn-

portaut notiee  about  the attitude  of  Lleyd's Re.crister in cLeterminin.tr  the seantling's  of  the ships

to be built in the arc side  system.

    NVith regcard  to the "patentable"
 difference between  the Is,herwood  Are-.forrn and  the

auther's  are-side  system,  the author  is iu regret  as  to impossibility of  niakii]g'  it clear.  Hle has
been unable,  after  a  seareh  about  the literatures･o£  the former sy$tem,  te fi"d eut  "'hat  were

the maiii  points of  elaim  of  the patentee of  the Isherwoed are  fonn.

                                  -

                                                          NII-Electronic  Mbrary  


