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- To all whom it mmay concern:
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NITED STATES PATENT OFFICE.

WASHINGTON IRVING BABCOCK, OF NEW YORK, N Y.
' SH%P @QNQTMGWON; B

Ho. 855,154,

Epeciﬂca‘tmn of L‘attém Pa,teﬁt. -

Patented May 28, 1907.

 Applicetion §l6d November 30, 1904, Serial No. 234,844,

- Be it known that I, WAsmmmN IRVING

BABCOCK, a citizen of the United States, and |
' resident of Flushing, in the borough of |

Queens, in the city and State of New York,

have invented certain new gnd useful Im-

provements in. Ship Construcuon, of which
the following is a specification, reference be-

iﬂghadtbthe aGCOmpa,nying dI‘&WiIlgS, £ OTTI-
-111%,13 part héreof. - - .

My invention relates especially to the con-
struction of steel vessels intended for carry-

1ing cargo in bulk, such as grain, ore, coal, &e.,
~these vessels being usually constructed with
wide hatches in order to |

[Umerous snd very

© facilitate. the handling of the cargo, and for

the same reason having all deck beams below

- the upper deck and all braces and stanchions

.20

omitted. Such vessels, although they may
be of large size, are therefore built with asm-

gle deck only through that part of the length
‘which'is devoted to cargo. - By reason of the
~multipKeity, width and close spacing of these

" deck hatches, and the omission of the deck

25
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transverse connections.

beams, braces and stanchions below the up-

~per deck, which are universally fitted in large
vessels, the vessel is much weakened trans-
versely; hence theve may be considerable

racking of the structure when in a seaway
and the geperal strength and cohesion of the
hull is endangered by the insufhiciency of
It is usual in such
vessels, in order to make up for this trans-

verse weakness, to provide frames of extra

depth extending from .the gunwale on one

side, dewn the side across the bottom and up

the other side of the ship to the opposité gun-
wwale, one such frame being placed between.
ogch two hatches. These frames have hith-
erto been conpested across the top by & beam

“in the form of an arched girder, the upper

-~ fHlan

strip, the lower flange by two angle irons i
- arch form, springing from the shelf formed
" on each side by the deck stringer next below;

which, between the hatches, is only a narrow
in

“and s single vertical web of plate between the

two flanges.  This. vertical web

~ ‘been stiffened by bracket plates at intervals

5{:

in that portion of it within the hatch lines,

such bracket plates extending from the upper
to or nearly to the lower flange but being 1as-
temed only to the upper flange; but there

have been no bracket plates fitted at the
heteh lines, which are the ends of the unsup-
 ported porticns of the girder. ' The crown,of

being formed by the deck plating,

plate has

J

and aft direction, I make them of more uni-

the arcli being at the center the dépth of the

web plate is least there also, and there 1s less

material at that point than anywhere else.
An arch is only fitted to carry a

top and has no strength in itself if the abut-

| ments are pressed together. As these ships

load on 6o -

never carry a deck load, and from the ab-

sence of bulwarks.cannot even getr a weight

of water on deck in bad weather, this arched

form of beam, which is only fitted to sup-

port a load on top, 1s not the best or even
a good form for the disposition of the mate-
rial used in 1t. _ !
still water the action of the weight of the

cargo in the bottom and the fluid pressure

of the water ‘on each side combine in & tend-

ency to force the sides of the vessel in-

ward. This action is principally resisted

by the deck beams which are therefore sub-
jected to a compressive strain acting along
the line of their length and act as struts or:
‘horizontal pillars instead ‘of beams.

_ When
the vessel is in a seaway the racking strains

‘to which she is subject, tending to twist and
' distort the deck and to alternately bring to-

When the vessel is at rest 1o
q¢
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gether and separate the sides, will augment

the strains in these beams which will be al-
ternately compressive and tensile. Of these

the compression strains are thé more severe
on the structure and need to be more care-

fully guarded against. These beams, there-

fore, mnstead of being in the form of an arch,

where the least material is at the point of

sreatest strain under compression, that 1s,

the center, should be as strong there as any-

where else. There is not only no advantage

but a positive waste of material 1o making-
‘them deeper at the hatch lines than at the -
center, as in the arch form, nor can the webs
be properiy stiffened without the use of an.

excessive amount of material, as the brack-
ets become much ' larger. They should
therefore be substantially as deep In the cen-

ter as anywhere else and practical consSider-
“ations require that they be made of substan-
tially uniform depth within the hatch lines,

that is, with the lower flange substantially
parallel te the upper. As, on account of the
omission of the stanchions and the large
hatches extending across the center of the

ship, it is impossible to give these beams the
‘necessary rigidity under compression by

bracing them, either in a vertical or a fore

form strength throughout by means of extra

| material spplied. at or near the center.
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‘There is thus secured the maximum
strength with the minimum of material,
which is most important in a structure like
a ship where unnecessary material diminishes |
just ‘so much the carrying capacity or

&2

by

other useful qualities of the vessel. It the

beams are strongly bracketed to the strong
~upper deck or to the fore and aft hatch

. stringers at the hatch lines so as to hold the

10

lower flange securely against side movement,

and the connection of the upper flange to the

“deck is sufticient, then they may be regarded

- as pillars or stluts ‘“fixed at both ends’’

20

25

which are much s‘tronn er than when the |

lower flange 1s not thus supported, and in ad-

dition to extra material at the center they |

should have extra material applied at and
near the ends also, that 1s, at the hatch lines.

The object-of this mvent:ton 1s accordingly
to provide a vessel of the character ae-

scribed with suitable transverse connections
at the top in which no materiu . is wasted and
all material is properly distributed to resist |

the strains which come upon 1t.

In the drawings in which the invention is
illustrated, Figure 1 is a midship section of a

 vessel ShOWlIlG‘ the deck beam constructed m

- 3°

- tion of the deck showing parts of two
‘hatches and the deck beam between-them .
with a modified connection to the deck at

35

‘accordance with my invention and one of .he

deep frames. TFig. 2 is a plan view of a por-:

“tion of the deck showing two hatches and
Pparts of two more and the deck beams be:

tween them. Fig. 3 is a plan view of a por-

the ends of the beam. Kig.41sa detail view

partly in section and partly in elevation
looking fore and aft, showing a part of the

beam at the hatch lines on a larger scale.
40 T

Fig. 5 is a sectional detail view looking
a.th‘wa,rtshlp showing the part of the beam at
the hatch line. Flg 6 is a sectional detail

- view taken on the plane mdlea,ted by the line

 is a detail view of the same partly in section.

55
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~ bottom’ ﬂe,ngee
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hatches are the deep
preferably constructed of plates and angles

N Min Fig. 4. Fig. 7 is a detail fere and aft

- view partly in section and partly in eleva-
~ tion of a portion of 2, beam at the center hne

of the ship. Fig. 8 is a detail view in trans-

verse section of a bea,m at the center line of

the ship. . Fig. 9 is a detail plan view on a
larger eea,le showing the modified connection
to the deck at the ends of the beam. Fig. 10

Extending around .the ship between the

as illustrated i the drawings. The upper
ends of each of these frames are connected
by a beam b which extends across the top
and lies in the same plane as the correspond-
ing frame. These beams b are also built
preferably of plates and angles which form,
in. each beam, a vertical web and top and
The top
part of the deck between hatches and lap on

to the side deck plating at the hatch lmes as

of | shown.

plates form  the.

frames ¢ which are |

855,154 -

Bracket pla,tes may be ﬁtted be-a o

tween the top and bottom ﬂe,nges eleo as. o

shown.

The hatch. strmﬂ*ers C e:&tend fere end eft o

of the ship at the “ends of the hatches or at
the hatch lines x and v respectively;

these stringers are firmly secured to the deck

through the means of hatch ‘carlines d, the
| beams b and half beams e.

Brackets f may
also he fitted to the hatch stringers ¢ and the

beams b a* the hatch lines to support, the

lower flan¢ s of the beams b at these points
and make the beams “pillars fixed at both
ends” when subjected to compressive stra,ms
acting along tlieir axes.

70.

and

75

8o
Doubhng plates g and b are e,pplled re- -
spectwely to the upper and lower flanges of

each beam b at the center line of the ship;

and doubling plates § and % are similarly ap-

plied at the “hatch lines. In Fig. 9. there is
shown a modification of the doublmcr plate
on the top of the beam at the hatch line. In
this case, the doubling plate, represented at

l is extended further on the deck plate and
carried far enough on each side of the beam

g0

to reach and be fastened to the adjoining -

half beams e opposite the hateh openings on
either side, the object being to better stiffen
the connection of the beam to .the deck

.stringer at each end of the same and prevent

any fore and aft movement of one side of the.
vessel in relation to the other side causéd by
racking and twisting strainsin a see,way

T claim as my invention:

1. In a decked ship har{fmg hatehes eX-

tending across the center line and without
eteneh.mns the combination of deep frames
between the hatches, and a beam of substan-
tially uniform depth between the hatch lines
across the top of each deep frame, the lower
flange of said beam being braced to the deck
at or near the hatch lines to prevent side-
wise motion.

2. In a - decked Shlp hawng hatches ex-
tendmg across the center line and without
stanchions, the combination of deep frames

100
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between the hatches, a beam of substan-

tially uniform defpth between the hatch lines
across the top o

secure the lower flange of said beam to the
deck at or near the hatch lines. -
- 3. In a decked ship having hatches ex-
tending across the center line and without
stanehlons the combination of deep frames
between the hatches, and a beam across the
top of each deep fra,me said beam being of

% of each deep frame said beam being of
stentlellv umferm depth between the

each frame, and means to

'115_.

'I20

substantially ‘uniform de th between the
“hateh lines and stren thened or made-heavier
| mn 1tself at the center lme of ship. - '

4. In a decked ship having hatches ex-
‘tending across the center line and without -
stanchions, the combination of deep frames
'-between the hatches, and a beam across the

125

130
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- hatch lines and strengthened or made heavier-
in itself at or near the hateh lines.
5. In a decked ship having hatches ex-
tending across the center line and without
5 stanchions, ‘the combination of deep frames
~ between the hatches, and a beam across the
top of each deep frame, said beam being of
substantially uniform depth between the
.-hateh lines and strengthened or made heavier
o 1n itself at the center line of the ship and at
- or near the hatch lines. = .
-~ 6. In a decked ship having hatches ex-
tending across the center line and without
- . stanchions, the combination .of deep frames
5 between the hatches, and a beam across the
top of each deep frame, said beam being of
substantially uniform depth - between the
hatch lines-and strengthened or made heavier
1n 1tself at the center line of the ship, and the
o lower flange of said beam being braced to the
deck at or near the hatch lines to prevent

- sidewise motion.
7. In a decked ship

having: hatches ex-

tend; ng across the center line and without |

5 stanchions, the combination of deep frames

855,

154 S

between the -ha,tc'hes, and a beam across the

| top of each deep frame, said beam being of

substantially uniform depth between the
hatch lines and strengthened or made heavier
1n itself at the hatch lines, and the lower
flange of said beam being braced to the deck
at or near the hatch lines to prevent side-

30

wise motion. o -
8. In a decked ship having hatches ex-
tending across the center line and without
stanchions, the combination of deep frames
between the hatches, and a beam across the
top of each deep frame, said beam being of
substantially uniform depth between the
hatch lines and strengthened or made heavier
1n 1tself at the center line of the ship and: at
the hatch lines, and the Iower flange of said
beam being braced to the deck at or near the
hateh lines to prevent sidewise motion. -
This specification signed and witnessed 45 .
his 23rd day of November A. D. 1904, ’
.. WASHINGTON IRVING BABCOCK.
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- Witnesses
. Luorus E. VARNEY,
- ALBERT M. AuUsTIN
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