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To all whom 1t may concern:

Re it known that I, Jounx REm, resident
of 41 Park Row, in the city of New York,
in the State of New York, in the United
States of America, a subject of the Xing of
Great Britain, have invented certaln new

and useful Improvements in Ship Construc-

tion:; and I do hereby declare that the ol
lowing is a full, clear, and exact descrip-
tion of the same. o

The invention relates to improvements in
ships, as described in the following specifi-
cation and illustrated in the accompanying
drawings that form part of the same.

The invention consists essentially m the
novel arrangement and construction where-
by the walls of the topside ballast tanks are
reinforced throughout the length of said
tanlks by longitudinal girders, sald girders
being stiffened at intervals by internal webs.

In certain types of ships there are what
are known as topside ballast tanks, in which

water or other liquid ballast is carried.

These ballast tanks are now generally of the
form of longitudinal prisms of approx-
imately tri-angular cross section and ar-
ranged one on each side of the vessel’s cen-
ter line, salid tanks occupying the corners
in the vessel section formed by the junction
of the side plating and upper deck, or where
two decks are fitted, of side plating and
main deck. It is admitted that such tri-
angular water tight spaces with thelr in-
ner plating and bracket framing aid ma-
terially in the transverse sectional strength
of the vessel, but as usnally constructed with
their framing disposed almost exclusively
in a transverse plane, the longitudinal
strength of the vessel i1s not proportionately
henefited. This is particularly the case
where, in vessels suitable for the ore and
coal trade, the ares of deck plating available
for longitndinal strength is greatly reduced
by numerous and very large hatch openings,
upon which the commercial success of the
vessel greatly depends, owing to the neces-
sitv for rapid loading by chutes and unload-
ing by grabs. o . _ '
The objects of the invention are to so
dispose the topside ballast tank framing and
0 improve its sectional form asto materially
increase the longitudinal strength of the ves-
sel’s topsides and provide a construction,
which will lend itself readily to the use oif

Ry

)

heavy cross struts or ties, to prevent trans-

verse “ breathing ” or “ working ” and enable

the greatest possible hatch area to be ar-
ranged for. . - '

In the drawings, Ifigure 1 is a Ccross sec-
tional view of one side of the ship show-
ing a portion of the deck and of the bottom
and one of the topside ballast tanks. Iig.
2 is a cross sectional view of a topside bal-
last tank showing a slight modification in
the shape thereof. Tig. 3 is a cross sectional
view of another form of tank. Fig. 4 1s a

seetional detail showing the girders outside

the tank. TIig. 5 is a sectional view on the
line A—B in Fig. 1, showing the arrange-
ment of the longitudinal girders and inter-
nal webs and showing the i

length thereof
broken away in the middle and the deck
plating in section. Fig. 6 is a cross sectional
view of the ship broken away in the center
howing the cross girders and struts between

allast tank to the other.

Like numerals of reference indicate cor-
responding parts in each figure. .

Referring to the drawings, 1 is the hull
or shell plating of the ship. 2 is the deck
thereof, and 8 the ordinary transverse fram-
ing of said hull which is arranged 1n any
suitable way and here shown with the ver-
tical transverse frames and stringers as 1is

now usual. The ordinary transverse fram-

ing 3 is cut at the lower margin of the bal-

last tank 4 and to the head of each of said
transverse frames, a large plate bracket 5
is securely riveted, said plate bracket hav-
ing an angle bar or flange 6 on the top side
thereof. | _ |

7 is the foundation plate of the ballast
tank 4 supported on the brackets 5 and
curved or flanged upwardly at its inner

side 8. 9 is an angle bar extending longi-
tudinally with the ship

_ and securing sald
foundation plate 7 to the shell plating 1
and insuring a water-tight connection, sald
angle bar and shell plating and the founda-
tion plate being securely riveted as usual
in ship construction.

8.
the hatch ways extending from one topside
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10 is the inner plating of the ballast tank

4 shown in Fig. 1 as extending in a straight

line to the upper inner plate 11, said plate
11 being curved or flanged and projecting
upwardly above the deck and rigidly se-

cured to said deck by the angle bar 12, these
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Fig. 2, said inner plating is formed in an
easy concave curve and in Fig. 3, sald 1nner
- plating is formed in a convex curve, said
- change in formation of said Inner
~ being modifications of the style &
- Fig. 1 and being particularly suitable in the
construction of some types of ships. Fur-

ot the sharp corner shown in Fig.

- -corner 13. .

- obliguely
. ‘pleces extending
. to the plates

- - - 15 are internal webs formed of the plate
 bracket 16 at the lowermost end, the vertical
- 20 pieces 17, the horizontal pieces 18 and the
- extending pieces.19, said oblique
irom the plate brackets 16
0" th 20, which connect the upper.
- end of said oblique pleces to the inner end
~of the horizontal pieces 18, said horizontal
. 'pleces at their outermost eénd being joined
.. tothe upper portion of the vertical pieces

E 17b}7 méallS"_Of:~_the _ _ '
o - being securely riveted where joined. 22 are
angle bars following the curve o i the foun-

- dation plates 7 and having one section there-

- - of securely riveted to said toundation plates,

-~ the other section being
. the plate brackets 16.
- 36

- Dpieces of the internal web 15 and arranged

. along said {pieces'%f.at_.-.-__-intelfva.ls,"_f_s'aid angle
. . bars 28 extending laterally beyond said in-

o - .40 ternal web to the shell plating 1, the deck 2

. and the Inner plating 10.
- nal girders here shown in _
- nel irons, though they may be made of any
- suitable section said

. _tollowing th
- - and rigidly secured to said upper plates 11
o 10 Sald plates 20. 26 are angle bars rigidly |
= secured to the deck 2 and to said plates 20. |
-~ . end of the vertical Pieces 17 to the deck 2.

o T - 98are a.ngle"ba;rs*se'curingt-he'plate:brat:k-_-

the form of chan-

45 secured by rivets to the other sections of the
oo - angle bars 23

efs 16 to the shell plating 1.

- The internal webs 15 are arranged at in-

-+ . tervals throughout the length of the said
- ballast tanks 4, probably about every sixteen
- -or twenty feet; so that a very rigid reinfore.
ng web is provided inside of said ballast
- tank to act as a support or reinforcement
- for longitudinal channels .1 a
. plating. The longitudinal girders 24 are, | ner, outer and deck platings.
e of:‘course, joined -ajt';infermls as shown in ° able, however, where the vessel is large and

r plating
shown in

_ . 2 the topmost corner of the -
-~ ballast tank 4 is shown as rounded off at 13 |
~ - In place of the ; er ,
- 1. If the bulwarks are nitted the bulwark
15

plate 21, all these parts-

securely riveted to
ts .23 are angle bars
__ having one of their sections rigidly secured
. to the said vertical, horizontal and oblique

24 are longitudi-

e curve of the upper plates 11

_securing the topmost

channels  supporting the .

:1:)52_1;_'11’58_'-__1_3_éf'tn,i“gg;-j riveted as customary. The up- | Fig.
- ward extension of said plate 11 forms a |
- part of the coaming of the hatch ways. - In

= el —

side to side of -the ship
‘thoroughly rigid

plating on the other. _
absolutely necessary to have these ties only
‘where an internal web 15 occurs, but in the
“best - construction, certainly a very large
proportion of said transverse girders will be
‘in alinement with said internal webs,
- It will be seen from the _
‘that the internal webs 15 are placed at suit-
“able intervals in
o  Wwhere said sections extend be- |
~yond the internal web 15. 25 are angle bars

1ng, the horizontal

086,861 S

5, where the joints 29 are shown by

suitably arranged butt straps. . _
|30 are transverse girders preferably ar-

| ranged in alinement with any of the inter-
nal webs 15 and extending across the
| from ballast tank to ballast tank
i the hatch ways of the ship, said girders 30
veing formed as wsual in ship construction
by plates joined by angle 1irons and either
arranged to form a transverse box girder
31 as shown in Fig. 6, simply extending
across the ship between said hatch ways, or
‘1 desirable said transverse
‘themselves form sides
14 1s brought in and extends up from the |
~ -deck 2 at the inmost end of the sald curved

between

to a transverse water

tank for ballast purposes. The lower sides
to said transverse girders
arranged to extend from below
of the upper plates 11, thus being a con-

30 are preferably

the curve

tinuation of the oblique or curved portion of

the said inner plating of the ballast tanks 4,

consequently forming very strong ties from

S

vessels employed

mentioned in the fore-
the explana-
tion of the details it will be much better un-

derstood, as the particular style of reinfore-
ing framing used in the ballast tanks, al-
lows an exceptionally rigid form of tying
the ship together befween the hatches, said

ties practically:

iy extending from the outer
shell plating on

one side to the outer shell
It 1s not, of course,

above description

the ballast tanks and ver-

tically arranged, the. vertical pieces of said

webs being parallel with the outer shell plat-
pleces with the deck plat-

-

‘Ing and the oblique pieces with the jnner

plating of the said tanks, while the longi-
tudinal girders preferably formed of chan-

‘nel irons or bulb angles are spaced around

sald internal webs preferably two feet to

| two and one-half feet apart forming a lon-
| gitudinal frame to which the shell
“the inner plating and the deck are securely

plating,

| attached, thus the continuity of the longi-
tudinal strength is

maintained.

' It may be advisable in some constructions

to have the ballast
| substantially tri-angular form, which will
mean sharp corners

tanks in cross section of

at the connections of in-
1t 1s prefer-

and producing a

construction. The impor-

tance of this rigid construction cannot be
| too strongly emphasized in view of the my.
‘merous large hatch ways in
In the ore and coal trade, this advantage
‘having already been
going description, though in
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the compression and tensile strains due to the | of said girders rigidly to said deck plating;

vessel’s movement in a sea-way are corre-
spondingly high, to take advantage of the
well known fact that a curved plate has
much greater resistance to longitudinal
strains, especially under compression than

a flat one. This advantage is utilized in the

formation of ballast tanks by connecting the

deck plate and the outer or shell plating by
heavy curved plates, such as shown in Fig.
9, the inner edge of the foundation plate be-
ing shown as curved in each instance as well

as the upper plates of the inner plating. "

The difference of the shape in the inner.
platings in Figs. 1, 2 and 3 has been already
explained, but other modifications may be
made, such as corrugations or reverse curves

or with any combination of these curves.
In this invention, with a minimum

welght of material in the side ballast tanks,
sufficient strength longitudinally is obtained

to resist tensile and compressicn strains on

said topsides as the vessel crosses waves and
“hogs” or “sags” thereon, and 1m this con-

struction there is also, with a minimum
weight of material, provision against dis-
torting or racking strains tending to throw

the ballast tank plating and framing out of

shape transversely.

The arrangement of ties or transverse
oirders has already been commented on, but

it will of course be understood that a pair or
more of such deep plate beams may be used

preferably following the transverse curva-

ture of the inner plating of the ballast tanks,

so that there may be no break in the COn-

tinuity in the material under transverse
strains on said girders or cross ties.

In Fig. 4 a modification is shown of the

arrangement of longitudinal girders and 1n
this ficure, 82 is the oblique piece of the

said internal web, said oblique piece being
in the form of an angle bar having 1ts sec-

tion 38 abutting the inner surface of the 1mn-
ner plating 10. 384 are channel irons form-

ing the longitudinal girders having theirend |

sections 35 securely riveted through the in-
ner plating to the section 33 of the angle bar
39. These girders 34 being arranged at in-
tervals outside the inner plating and extend-
ing longitudinally throughout the length of
the ballast tanks. The shape of the said
longitudinal girders 34 is, of course, not lim-
ited to that of the channel iron and may
he made in many shapes according to the
form specified in building. Further, it may

be said that without departing from the

6 ()

spirit of the invention, the longitudinal

oirders may be arranged differently in re-
spect to the deck plating and outer shell
plating than as described hereinbefore, the
salient features being the arrangement of
the said longitudinal girders inside or out-
side the walls of said tanks and the securing

outer shell plating and inner plating and to
suitable stiffening means in the form of a
frame or web suitably arranged at intervals

throughout the length of said girders.

What I claim as my invention 1s:

1. In ship construction, a hull or outer

shell plating, a deck plating, an mner plat-

ing extending from said deck plating to said

outer shell plating and forming at each side
thereof topside ballast tanks transverse
framing terminating immediately below said
ballast tanks, longitudinal girders extending

along the inside of the walls of said ballast
tanks and means for stiffening and support-

ing said longitudinal girders at intervals
throughout the length of said ballast tanks.

9. In ship construction, a hull or outer
shell plating, a deck plating, inner plating
extending from said deck plating to said
outer shell plating and forming topside bal-
last tanks transverse framing terminating
immediately below said ballast tanks, longi-
tudinal girders extending along the Inside
walls of said ballast tanks, and internal webs
arranged at intervals throughout the length

66
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of said ballast tanks and rigidly secured to

said longitudinal girders and supporting

the same 1n position.

3. In ship construction, a hull or outer
shell plating, a deck plating, inner plating

extending from said deck plating In smit-
‘able curves to said outer plating and form-
ing with said outer plating and deck plating
topside ballast tanks transverse framing ter-

minating immediately below said ballast
tanks, a plurality of longitudinal girders
extending along the inside walls of said bal-
last tanks, and a plurality of internal webs
rigidly secured to said girders and to_the
walls of said ballast tanks and arranged at
intervals therealong. _ '

4. In ship construction, a hull or outer
shell plating, deck plating, inner plating
formed of foundation plates extending 1n-
wardly from the outer shell plating and
curved upwardly, upper plates extending
downwardly from the deck plating and 1n-
termediate plates joining said upper and
foundation plates, said inner plating form-
ing, with said deck and outer plating, top
side ballast tanks transverse framing termi-
nating immediately below said ballast tanks,
a plurality of longitudinal girders arranged
along the inside walls of said ballast tanks,
internal webs rigidly secured to the inside
walls of said ballast tanks at intervals

throughout the length thereof, and angle
bars rigidly securing sald internal webs to

said longitudinal girders.
5. In ship construction, the combination
with the hull, deck and connecting plating

. forming topside ballast tanks and transverse
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framing terminating immediately below sald
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.. tanks, of longitudinal girders of angle for-
" ‘matiorn _ along the inside walls of
-sald ballast tanks, internal webs tormed of
“vertical, horizontal, oblique pieces and plates,
-sald pieces being substantially parallel with
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mation extending

~ the inside walls of’ said ballast tanks and
- rigidly secured thercto through said plates,

_and angle bars rigidly

securing said pieces

- to said longitudinal girders.
- =V b Anestip construetion,- the combination
© - ~with the hull; deck and- connecting plating

. forming topside ballast tanks and transverse
- draming terminating immediately below said

~° ballast tanks, of longitudinal girders of angle
15 _ .

. of said ballast tank, internal webs formed

- cal horizontal and obligue pieces extending |

formation extending along the inside walls

-~ therefrom and joined by plates at the cor-

20 ners thereof, angle bars Joining said webs to
. the 1nside walls-of said ballast tanks and
~angle bars rigidly secured to said webs and
- extending - laterally therefrom and" rigidly
. secured by their extending ‘portions to said

U I g devie

o n a device of the class described, in
- combination, a pair of topside ballast tanks

- arranged at each side of the ship formed of

- rality

- an anterior framing for reinforcing said
- plating, means for joining said framing to

40
~to and to the. outer plating framing below

_said ballast tanks. - T
- .8.In a device of the class clescribed, in -
~«combination, a pair of topside ballast tanks
- 45 Tormed of the deck plating, the outer shell |
<. .45 iormed oi the deck plating, the outer shell
-~~~ plating and inner plating joining said deck
- plating and outer shell plating and extend- |-
-~ Ingtherebetween in suitable curves, a plural-

Copies of this patent may be obtained fo

sald 1nner plating and ri o1dly secured there-

- - -
- - . .
. .

|
|

sald plating, and brackets arranged beneath |

|

‘the hatch ways thereof. s
~ 9. In a device of the class
~combination, a pair of topside
formed of the deck plating, the outer shell
plating and inner plating joining said deck.
plating and outer shell plating and extend-

it"yl of girders lo-ngitudi.n'ally. arranged and a

plurality of internal webs reinforcing and

stiffening said longitudinal girder construe-

tion at intervals and forming a framing,
said internal webs being rigidly secured to .
| the 1nside walls of said ballast tanks, and
_transverse girders extending from the inner
-plating on one side in substantially the same
curves to the mmner plating of the other side
in alinement with a pair of the internal webs -
~and forming a tie across said

ship between

described, in
hallast tanlks

ing therebetween in a plurality of curves,

~and means for stiffening or reinforcing the
said plate construction of said tanks there-

' -

. 10. Ina device of the class described, the

combination with the topside ballast tanks
~and transverse framing terminating immedi-
-ately below said tanks, of a plurality of lon-

gitudinal girders extending along the walls

of said ballast tanks and rigidly secured
. f | thereto, and stiffening means rigidly securerl
-+ an outer plating comprising the outer shell |
.30 plating and "deck ‘plating suitably joined
- - ab the top-most corner and an inner plat--
 1ng extending from said -deck plating to
. said outer plating in suitable curves, a plu-
~of longitudinal girders and a plu-
-85 rality -of internal webs arranged at inter-
- vals therealong a_nd3jjo_i_ﬂed.'th_ereto}forming |

-to-saxd girders at intervals throughout the

length thereof. -

- 11 In a device of the class described, the

combination with the topside ballast tanks
and transverse framing terminating immedi-

-ately below said tanks, of a plurality of lon-
gitudinal- girders extending along the walls
‘of said ballast tanks and rigidly secured
‘thereto, and internal webs rigidly secured to
‘the avalls of said tanks and to said longi-
tudmal girders and arranged at intervals
throughout the length of said tanks. '

‘Signed at the city and district of Mon-

treal, Province of Quebee, in the Dominion
ot Canada, this eighth day of March, 1909.

... . . JOHN REID.
. Witnesses: .
G H. Treswprr,

r five éents'émli;{bi addressing the “ Commissioner of Patents,
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