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To all whom it may roncern:

_Be it known that we, GEorGE MITCHELL
HarrowAYy and WAYNMAN DI1xoN, subiects

of the King of Great Britain and Ireland, re-

siding at Middlesbrough, in the county of

York, England, have invented  Improve-

ments in Ship Construction, of which the fol-

~ lowing 1s a specification. -

10

~ This invention has for its object to improve.
the construction of ships of the type wherein

there are longitudinal water-tight side cham-

- bers in the upper part of the ship.

- With a view of producing a ship of the

R

20

~ we In . the construction thereof

type mentioned that will possess, inter alia,
great longitudinal and transverse strength

_ . rovide at
each side of the ship what we calil ‘““canta-

liver-frames,”’ in each of which a frame-bar,
to Wwhich the .corresponding portion of the
skin or shell plating of the vessel is attached

~ and which extends up to form part of the

25

30

35 VLU
. attachment of the reverse bar to the frame-
bar will be carried will depend upoa the de-

side chamber.
- In order to enable _
eted as required to the  top chamber side
~ plating the reverse bar has a twist-of & quar- |
~ ter of a revolution (ninety degrees) between
‘where 1t is attached to the frame-bar'and the

framing of the corresponding top side cham-
ber, is suitably secured at its lower end to the
bottom, and there is riveted to the frame-bar
the lower pPrtion of a reverse angle-bar.

whose upper portion inclines inwardly from

the frame-bar up toward the deck and has
riveted to it the mner side plating of the top-

-

the reverse bar to be riv-

part in ‘question. =The height to which the

~ sign and the purpose of the vessel.

40

45

~ tween and rigidly secured to the upper ends

to

~ bars and 1s suit,ab}ff

‘means of fore-an

The top side chamber or chambers at each

side of the vessel is or are‘formed partly by

the skin or shell plating and partly by fore-

- and-aft plating. This. plating comprises,

- first, a deck portion which extends between
- theupwardly-diverging portions of the frame-
bars and reverse bars and-1s supported by ap- |

propriate deck-beams each extending be-

of a frame-bar and a reverse bar; second, a.

‘side portiou which is riveted to the inwardly-

inclined upper portions of the reverse-bars,

“and, third, a bottom portion: which'exteads

outwardly from the side portion to the frame-
secured.to the'shell, as by

aft angle-bars, which are -

|

‘portions of a

tion o

jecting 'ﬂanges of ’ehé fram e—bai'sl and aré Tiv-

bars is supported by bracket-knees riveted to

the inwardly-projecting flanges of the frame-

eted to the shell. The bottom portion of the
plating which is riveted as aforesaid to the
inwardly-diverging portions of the reverse

60_"'

bars and to angle-bars riveted to the bottom

portion of the plating.

- In order that others ski'll:ed in the art ma.y.

trative drawings, whereof— R
Figure 1 is a cross-sectional view of one

side of a ship, showing one form of our inven-
tion. Fig. 1* is a similar view showing a
modification of certain features of the inven-

tion. Fig. 2 is a horizontal section on the

line A A of Fig. 1. Fig. 3 is a horizontal
section on line B B of Kig. 1*. - 1§ 418 a
horizontal section on the line C C of Fig. 12,

-be enabled to make and use our invention, we 65
now proceed to more fully describe the same
with reference to the accompanying illus-

75

Fig. 5 is a perspective view drawn to a larger

scale than Figs. 1 to 4, inclusive, showing

and near their point of diver%fnce and parts
of the stringer-bar and of the fore-and-aft
plating attached thereto. - -~ R
In each cantaliver-frame. a 1s a frame-bar

| secured at its lower. end to the bottom and

havin%'riveted‘ to it the corresponding por-

the skin or shell plating'b of the vessel,

ame-bar and a reverse-bar at

8o

the bar and plating extending upward and

forming the outer wall of the corresponding

top side chamber ¢. - To the left in Fig. 1

one mode of attaching the frame-bars a to

- s , _ * V090
the bottomisillustrated; butanyotherknown .

or convenient form of such attachment may
be adopted in building a ship according to -

this invention. o - -
- f h'represent areverse angle-bar. Itslower

95

portion f isriveted to the frame-bar a andits

‘riveted to it the plating 7,sothat the barsand
lating form the inner side wall of said cham-

upper

gort_ion h inclines inwardly from the
frame-

ar o up toward the deck % and has

eI C.

k is a twist of, say, ninety dégreés in the

As already stated, the height to which the
attachment of the reverse bar f _
frame-bar ¢ will be carried will depend upon
the design and purpose of the vessel.

1 _ 1 is a deck-plating; n, deck-beams support-
55 inserted in gaps made in the inwardly-pro- | ing said plating and each'extending between 110

100

reverse bar ¥ h to enable the top sideplating 7
to beriveted to said bar. - | T
105

h to the



2

g

£0

-

and rigidly secured to the uypfper ends of &

fraiie-bar a and a reverse-bar £ h.
p 1s abottom portion of plating. Itextends

shell, as by means of fore-and-aft angle-bars
q, which are inserted in gaps s, made in the

1mwardly-projecting flanges of. the frame-
‘bars a, and are riveted to the shell b, the bot-

tom portion p of the plating § which is riv-

eted, as aforesaid, to the inwardly-diverging

- portions 4 of the reverse-bars is supporteﬁ

IIS

26

-39

35 ]
- absolutely clear hold. - It will be seen that

40

y bracket-knees i, riveted to the inwardly-

- projecting flanges of the frame-bars ¢ and to*

angle-bars u, riveted to the bottom portion
of the plating. For strengthening purposes
gusset or web plates v or corner-bracket
plates w are secured in the chambers ¢ be-

tween the upwardly-diverging portions of

the frame-bars ¢ and of the reverse-bars f A.
The upper portions of inwardly-projecting
cahtaliver-frames at opposite sides of the

ship are connected together where required

o

- by hght thwartship-girders «, Fig. 1, abut-
25

ting against their inner ends, and in this way
& double cantaliver structure of great trans-
verse strength is produced. ' The fore-and-
aft plating 2 9 p of the top side chambers and
the cantaliver-frames form on each side of
the ship a box-girder which overhangs the
hold and even where cantaliver-frames are
opposite to a hatchway, and consequently
without a donnecting-beam =z, is of siich
strength as In many cases to obviate the
necessity for ahy pillaring, and so provides an

each cantaliver-frame 1s continuotus from the
double bottom e or floor-plate to the top of
the cottesponding top side chamber, both at
the outer side of the latter and at the ihner
side thereof. @ S |
The water-tight chambers ¢, constructed

-as described, besides adding greatly to the
strength of the ship and being available, if |
; required, for water-ballast, dre of great ad-

vantage wheh empty {except of course as re-

gards air) and the ship is loaded, and in such

case will give additional buoyancy to the

- ship.

50

55

bo

at we claim is— | _ _

1. In a ship construction, a plurality of
transverse cantaliver-frames which form the
main framing of the ship and are arranged at
the sides thereof ahd to which the skih may
be secured and each of which comiprises ah
outside stiffening flanged member, an in-
wardly-diverging langed member secured to
sald outside member at the bottom thereof
and twisted intermediate of its length to re-
ceive the plating of & top side water-tight
chamber, and & t%n'_rd member connecting the
tops of the aforesaid members. -

2. In a ship construction the combination

with a plurality of transverse cantaliver- |
65 frames forming the mdin framing of the ship |

-outwardly from the side portion 7 to the |
frame-bars ¢ and is suitably secured to the

—

y

!

834,234

and arranged at the sides thereof and each
conmprising en outside frame-bar, a twisted
ahpgle-bar secured below its twists to said
frame-bars and divergent therefrom above
its twist, and a connecting-bar for the afore-

sald divergent bars, of longitudinal platin
secured to the divergent portions of sai
| frames and forming with the deck-plating a

continuous chamber suitable for containing
water-ballast.

3. In a ship construction the combination
with a plurality of transverse cantaliver-
irames forming the main framing of the shi

and arranged at the sides thereof and eac

comprising an outside flanged member hav-
Ing a gap made in its inwardly-projecting
flange to receive a fore-and-aft stringer-bar,
an mwardly-divergent twisted flanged mem-
ber secured to said outside member, and =
third connecting member for aforesaid mem-
bers, of longitudinal plating secured to the
outer sides of the inwardly-divergent mem-
bers and to the outsides of the outside mem-
bers, deck-plating secured to the connecting
members of the cantaliver-frames, stiffening-
plates connecting the divergent parts of the
frames, angle-bars connecting said stiffening-
plates to thelongitudinal plating, and longitu-

dinal stringer-bars located in the gaps of the
outside members of the cantaliver-frames.

70

15

8o

Q0

95

4. A ship having top side water-tight

chambers and comprising side frames each of

‘which has a&n upwardly-extending lower

part and a part extending inwardly and up-
wardly from said. lower part, skin-plating
riveted to said lower part and extending up-
wardly therefrom to fortn the outer wall of
the corresponding watet-tight chamber, fote-
and-aft plating riveted to said inwardly and
upwardly extending part ahd secuted in a
water-tight manher to said skin-plating
above whete said ihwardly and upwardly ex-
tending part divergesfrom said upwardly-ex-

tending part, an upwatrdly-extending bar lo-

cated opposite to said inwardly-divergitig
part and having said skin-plating riveted to
1t above where sald fore-and-aft plating is se-
cured 'to said skin-plating, deck-plating se-
cured in a water-tight manner to said fore-
and-aft plating ahd to sald skin-plating,
transverse stiiffening means secured to said
fore-and-aft plating, said deck-plating, and
said skin-plating, and thwartship-girdets

connecting toget er the upper parts of the

cantaliver stiuctures thus formed on oppo-
site sides of the vessel and forming struts so
as to enuble pillars and cross-ties in the hold
to be dis(,f)ensed with. -

Sighed at Middlesbrough this 29th day of
December, 1904, '

| GHORGE MITCHELL HARROWAY.

' WAYNMAN DIXON.

Witnesses:
L. R. THOoMEON,
Hunry LisTER.
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