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. 5 Claims.

This invention relates to fabricated truss
beams, and more especially to cargo hatch beams,
sometimes known as hatch shifting beams.
While: the following disclosure is primarily di-
rected to such beams as applied to cargo hatches,
it is. to, he understood that. their use is not. lim-
ited to, this. field, as they may be smployed in

practically: any structure where beams or equiva-

‘lent load supports are used.

The primary object of the invention.is. to pro-f
vide a light. weight beam of a strength equal to.

. or-greater than the strength of conventional solid
I-beams whiech have considerably. more weight.
per lineal foot. By virtue of the novel fahricated

form of the beéam, as will be hereinafter more

fully described, I have found that savings of as.
much as, or more than, 25% of the weight of
the usual beams can be effected, while possessing
equal or greater strength when my invention is
substituted for conventional I-beams. It will,
accordingly, be seen that in the case of cargo
hatch beams, as. used in the C-2 type of Liberty
ships which are being built in large numbers at
the present time, the saving amounts to approxi-
mately ten tons per ship for the hatch heams
alone. Applying this saving to the total number
of Liberty ships scheduled to be. built per an-
nwm, a. gross saving of from 15,000 to: 18,600 tons
of steel per annum is conservatively estimated
for this type of ship alope. Such:a saving in
steel is of great importance in these days when
the demands on steel production are so. great as
to create a shortage of steel for ships.

As previously mentioned, the lighter: weight.
and great strength of the beam of this inven-
tion is attained by a special form of fabrication

of the beam, which is characterized by longi-.
tudinally: splitting a standard solid I-beam @ of.

suitable length horizontally through the. vertical
web- te provide an uppey chord of T-shape.and
2 lower chord of inverted T-shape. . At the cen~
tral portion of the beam, the upper. and. lower:
chords are arranged in vertically spaced, parallel
relation, while the ends of the lower chord are
bent upwardly and are joined to the respeetive
ends, of the upper chord by specially:designed
gusset plates which are preferably welded to . the
vertical webs of the upper and lower chords so
as to lie.in the same vertical plane. The gusset
plates are preferably so shaped as te provide:
relatively: long welds at the points of attach-
ment to the chords, thereby offering maximum
-resistance to hoth vertical and horizental shear.

By the use of the gusset plates abeve men-
tioned, the foreshortening of the lower chord in-
cident to bending the ends of the latter upwardg-
ly, is. compensated for without necessitating the
splitting of a longer I-beam and then ¢utting off
the ends of the upper ehord to correspond to the
length of the lower chord after the latter is hént:
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In other words, the chords may be fabricated
from an I-beam whieh is no greater in, its origi-
nal length than the length of the upper chord.
of the fabricated heam, or the span for Whlch
it, is, to. be used

In addition to the gusset plates, I also provide
obpositely- inclined lacings or trusses between the
upper-. and lower chords, which. are preferably
of the vertical webs of the chords, and he in the
same vertical plane For ma,x1mum strength to
res1st end shem;, the leadmg edge of each lacing
preterably contacts the edge of its succeeding

‘laging, and likewise, the gusset plates at the ends

of the beam. are preierably- extended into .con~
tact with the edge of the

By the. fabrlcatlon of the beam as briefly de-
scribed in the foregoing, it pogsesses the advan-
tages of being egsier to handle, particularly in

~and out: of hatehes on shipboard, beeause of its

11ghtser Welght} and the numerous openings pro-
vided by the. tlusswork which permit the quick.
and easy application of lifting tackle thereto, and -
the minimized weight, alse lessens possible dam-
age to deck plates, pipes, efc., on shipboard due
to the weight of falling beams, or when the beams
are.roughly laid down and sitrike with great
foree, as would be the ease with heavier beams.
As, applied to hateh beams, my invention fur-
ther contemplates a new and improved locking
means to permit the beams to be locked in
place,- thereby preventing acecidental displace-
menf{ thereof as would otherwise happen in the
handling or holstmg of cargo in and out of the
hatches, said locking means being so constructed
as. to permit guick and convenient release there-
of to allow removal of the beams from across
the hatchway when occasion so requires.
Angther ebject of my invention is to provide
special trim means on the ends of the beam to
permit eonvenient trimming of the beam to an
aceurate  requived length without modification
or destruetion of its prefabricated form, thereby
atowing for the usual range of variation‘of actual

5 dimensions of cargo-hatches when the beams are

installed in a shipyard.

~Other objects and advantages of the-invention
will: be hereinafter described and the novel fea-
tures.-thereof defined in the a,ppended clalms

In the drawings:

"Pigure'1 is a top plan view 111ustrat1ng the ap-
plication of my new beam to an upper deek cargo
hatch; and showing a plurality of such beams
arranged transversely of the hatchway to support

5 the wsual hatch covering (not shown) which is

conventionally composed of battens; that i is, short,
stout planks or boards dlsposed to span the space
between the adjacent pairs of beas, ‘with the
ends of the battens resting upon the upper sur-
faces of the respeetlve beams;




2 .

Figure 2 is & view similar to Figure 1, showing
the beams applied to a second or lower deck
hatch; ’

Figure 3 is a view in side elevation of my fabri-
cated beam per se, with the beam shown in cor-
related position above an upper deck hatch illus-
trated in transverse section in Figure 4, or above
a second or lower deck hatch likewise illustrated
in transverse section in Figure 5, as in lifting the
beam out of or lowering the beam into either of
such hatches; . S

Figure 6 is an enlarged, fragmentary detail view,
partly in side elevation and partly in section,
showing the manner of supporting the end of the
hatch beam in a socket for the same on the inner
face of the hatch coaming plate, together with
the locking means for releasably locking the end
of the beam in said socket; e

Pigure 7 is a vertical sectional view taken on
the line 71 of Figure 6, looking in the direction
of the arrows;

15
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Figure 8 is a horizontal sectional view taken on

the line 8—38 of Figure
of the arrows;

Figure 9 is an enlarged, fragmentary, perspec-
tive view, showing the details of one of the beam
sockets as mounted on the coaming plate of an
upper deck hatch; : )

Figure 10 is a fragmentary view generally simi-
lar to Figure 6, showing the end of a beam sup-
ported in a socket mounted on the coaming plate
of a second or lower deck hatch, the coaming plate
being provided with a brow plate;

Figure 11 is a fragmentary view in side eleva-

" tion of a hatch beam generally corresponding to
that of Figure 3, the beam having special trim
plates applied to the ends thereof as illustrated
"at one end of the beam in this figure;

Pigure 12 is a vertical sectional view taken on
the line 12—12 of Figure 11, particularly illus-
trating the attachment of the trim plates to the
end of the beam by special welds which dispense
with rewelding after trimming the ends of the

‘plates to conform to the required over-all length
of the beam; and :

Figure 13 is a view generally similar to Figure 9,
illustrating a modified form of beam socket for
use with beams omitting the transversely disposed
end plates, as for example, with beams as shown
in Figure 11, i - .

Like reference characters designate corre-
sponding parts in the several figures of the draw-
ings. - -

It will be understood from reference to Figures
1 and 2 that the hatches shown in these figures
respectively correspond to the conventional upper
and lower deck hatch constructions at present
employed in ship building, ang in which | gener-
ally denotes the coaming plate which usually ex-
tends vertically upward for a distance above the
deck plate 2 in the case of an upper deck cargo
hatch, On the other hand, in the case af a sec-

ond or lower deck hatch, as shown in Figure 2,

the coaming plate terminates to its upper extrem-
ity in an inclined brow plate -3 above the deck

Dlate 2. The shapes of the coaming plates are

further illustrated in Figures 4, 5, 9 and ‘10, but
since the details thereof are not material to the

Dbresent invention, they will not be further de-

scribed herein. Suffice it to say, that the coaming
plates are extended vertically downwardly below
the deck plates to define the margins of the dif-

6, looking in the direction

ferent hatchways which may vary in number and

size according to the design of the ship. © -
It has been the custom in the past to provide
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removable coverings for the hatches which afford
access to the eargo holds of ships, and where the
hatches are of relatively large size, the cover-
ings have been made in the form of wooden bat-
tens consisting of relatively short, stout planks
or boards which span the space between support-
ing beams arranged in parallel spaced relation to
each other transversely across the hatch. This
construction permits convenient handling or
shifting of the battens and the beams, as required
in the removal and reapplication of the hatch
covers, in whole or in part, as the circumstances
require in loading and unloading cargo. Hereto-
fore the supporting beams have been employed
in the form of standard solid I-beams which are
relatively heavy and which utilize more steel than
the circumstances permit at the present time.

My invention primarily resides in the provision
of a specially fabricated beam of relatively lighter
weight, but of great strength, as compared with
solid I-beams, and which also attains a substan-
tial saving in the amount of steel required per
beam. My new beam is best shown in Figure 3,
wherein the same includes an upper chord 4
which is- T-shape .in cross section and straight
from end to end, and a lower chord 5 which has
an inverted T-shape in cross section. The two -
chords 4 and 5 may be conveniently obtained by
splitting longitudinally a standard solid I-beam
of suitable length, the split occurring preferably
midway between the upper horizontal flange &
and thé lower horizontal flange T of the I-beam,
and extending horizontally through the vertical
web 8. After splitting the I-beam as just de-
scribed, the vertical web of the lower inverted T
half thereof is preferably notched at points sub-
stantially spaced from the opposite ends thereof,
and the ends of this half of the split beam are
bent upwardly, as shown at 8’ and 8’’ in Figure
3, after which the edges formed by notching the
web, and which have been brought together by
bending the ends of the beam section in an up-
ward direction, are welded together,.as at 8 and

"10 respectively. The lower inverted T section of

the split beam is now ready to be joined to the

‘upper T section to provide the lower and upper

chords respectively of the fabricated beam.
Owing to the fact that in bending the ends

of the lower chord, the over-all length thereof

has become foreshortened as compared with the

~over-all length of the straicht upper chord, I
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preferably cut the ends of the vertical web at the
respective ends of the lower chord on an acute
angle, and attach thereto, as by welding, gusset
plates {1, {1, said gusset plates having the form
shown best in Figures 3 and 6. The upper edges
of the gusset plates i1, |1 are respectively welded
to the lower edge of the vertical web 8 of the up-
per chord 4, and their longer inclined edges are
welded to the inclined edges of the vertical web
at the extreme ends of the inclined parts 8, 8",
of the lower chord 5, the gusset plates being ex-
tended outwardly beyond the ends of the lower
chord and terminating in the vertical line of the
squared ends of the upper chord. As will be un-
derstood from the drawings, the gusset plates i,
{1 lie in the same vertical plane as the vertical
webs 8, 8 of the upper and lower chords 4 and 5 -
respectively, and are seeured to the abutting edges

~of said vertical webs in such manner as to pro-

vide relatively long welds as at 12 and i3 respec-
tively, thereby offering the maximum resistance
to both vertical and horizontal shear.

Disposed between the upper and lower chords
4 and §, there is provided a series of lacings or
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trusses 14, consisting of inclined plates lying-in the
same. vertical plane as the webs.8, 8: of the upper
and lower chords. These lacings-are preferably:
secured at their upper and lower ends respec-
tively to the chord webs by welding, with. the lac-
ings so arranged that the leading edge of each

lacing abuts against the edge-of its: succeeding

lacing, from end to end of the trusswork. It will
also be seen from reference to the drawings that
the gusset plates i1, [l are extended into contact

at their inboard: ends with the first. lacing at.

the corresponding ends of ‘the beam: . This ar-
rangement of the gusset plates and lacings: pro-
vides maximum resistance to end shear.
Having described the fabricated construction
of the truss beam, it:is to be understood: that the

15

same; can be used in precisely the same manner -

as solid I-beams have formerly been used in con-
nection with cargo hatches. Because of the great
strength of my fabricated beam, I am able to
fahricate the same in the manner described: from
I-heams of considerably lighter weight as.com-
pared with solid I-heams formerly used; as indi-
cated in the following: tahle which: is. glven solely

for illustrative purposes:

TFabricated beam ™" Solid I-beam
36.1b. I"beam-in Hew of . ..o lo il Lo 59 1b. I-beam:
45:1b. X-beam in leu of. ... ... .-} 681b. I-beam.
58 1b. I-beam in heu o] S et o amen . 82 lh. I-heam

That is to say, in the apphcatlon of my new
fabricated beam to hatches, I employ-a plurality:
of such beams which are supported in parallel
spaced relation to each: other across the hatch as:
shown in Figures 1 and. 2, the fahricated beams
being generally denoted. by the reference char-
acter 15, and serving to support the battens: or
planking which span the spaces.between adjacent.
pairs of heams and form the horizontal cover
which is. not shown in Figures-1 and 2. . Each;
heam is preferably provided at.its upper side with
" g longitudinally extended bar or strip (6 which:
serves not.only to stiffen the bean, but.which also
serves as.a parting strip. lying hetween.the con-
tiguous ends. of the battens or planks. designated
i1, as shown in Figure 7.. Thus, each beam serves.
to support the adjacent ends of the battens. or
planks. resting thereon at. opposite sides. of the
parting strip. 18.

To suppaent the opposite. ends of. the respectlve
fabricated beawms in their. arrangement. trans-
versely across the hatchways, I preferably attach
to each end of the beam, as by welding, a trans-
versely disposed end plate 18, which end plates
are adapted to seat in sockets: {8 mounted on the
inner face of the coaming plate at opposite sides.
of the hatch. The details of the sockets 19 will
be best, understood from reference to Figures. 6 to.
10: inclusive of the drawings, wherein I have
shown i, sacket, composed of a pair-of opposed,
horizontally spaced angular plates 20, 21 welded
to the inner face of the coaming plate | te form
an upwardly and inwardly csen socket; 22.of such
shape and size as to receive the end plate. 18
on the end of the fabricated beam, the-opposing,
edges of the angular plates 20, 21 being suf-
ficiently spaced apart. to receive therebetween the
vertical web 8 and gusset plate I at the extreme
end of the beam. The upper corners of the angu-
lar plates 20, 2i are preferably cut away, as
at 23, 24, to fa;clhtate the guiding of the beam
into the socket .as it is lowered into the hatch-
way. The weight of the beam is preferably sup-

20

50

56

60

111

70

76

3

ported at each end by a short bar 25 welded to
the inner face of the coaming plate and to the
lower ends. of the angular plates: 29, 2i, so that
the bar 25 closes: the lower end of the socket.

. In order to prevent accidental displacement of
the hatch beams.when disposed across the hatch-
way; or when less than: all of the beams are
removed for the purposes of handling cargo
through the hateh, I also provide suitable lock-
ing: means as shown in Figures. 6 to 10. inclusive.

Said locking means. preferably comprises: a lock~
ing pawl 26 pivotally: attached to the beam: adja-
cent to:.each end thereof so as to .swing about.
a herizontal .axis normal to the plane of the ver-
tical web of the beam. The: locking pawls at. the
respective ends of the beam: -are preferably
mounted on: opposite sides of the longitudinal
axis of the beam, and according to the arrange-
ment illustrated in the drawings herein, the lock-
ing pawl lies on the righthand side of said longi-
tudinal axis of the heam: when viewed in a direc-
tion looking towards: the socket. Coacting with
the locking pawl, I provide s half-round abut-
ment. 27 welded to one: of the angle plates form-.
ing the socket for the end of the beam, said
abutment, being carried by. the angle plate 21, as
shown in the drawings. Immediately below the
abutment 27, the angle plate 21 is recessed or
grooved houzontally, as at. 28, so that when the
locking pawl is swung in a clockwise direction
as viewed in Figures 6 to 10 1nclus1ve it will pass
beyond, the vertical center of its axis of rotation.
so that its free: extremity will lie. partly in. the
recess or groove 28, and partly beneath the abut-
ment. 27, thus assuring against . inadvertent dis- .
placement of the locking pawl by wbratlon of
the ship. When the locking pawl is in the lock-
ing position shown in Figures 6 and 10, the. beam
is positively locked against movement. in.an up-
ward. direction, it being understood that the
locking pawls and coacting abutments and re-
cesses ‘are duplicated. at the _opposite ends “of
each beam. To. permit removal of the beam
this can be qulckly accomphshed by swinging the

;- locking pawls in a counterclockwise direction to.

free the same from engagement with their re-
cesses 28 and abutments 27, and when the pawls-
pass over the vertical center of their axis of rota-
tion, they will drop to their vertical positions
as shown in Figure 3, in which positions they
will remain until théy are again swung back to
their locking positions. After unlocking. the
pawls as just described, the beams may be read-"
ily lifted out of the hateh, after removal of the
hatch covers or battens, as by the use of sult-
able tackle or other hoisting means which may
be readily engaged with the beams at the var-
jous openings provided between the trusswork
thereof. Since the lower chord 5 of the fabri-
cated beam is arranged parallel to -the upper
chord 4 at its’ central portion, and the beam
flange of the lower chord as formed by the 'in-

verted T section of an I-beam is flat, the beams .

may be conveniently placed on deck by resting
the same on the bottom of the lower chord, with-
out teetering or endangermg the deck platmg by
denting thereof. o
It will be understood that while I prefer to.
employ a split I-beam to form the upper and
lower chords &4 and 5 of my fabricated beam, 0
gain the advantage of samng in weight and mate-
rial by the utilization of the lower half of. the
split I-beam for the tension ‘member of the fab-
ricated beam, this type of fabrication is not abso~
lutely - essential to the invention inasmuch as
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standard beams. of T cross section may be em-
ployed and built up into the same fabricated
-form as disclosed herein, where the material is
readily -available or circumstances otherwise
pennjt‘ . ) ST . S
-~ Passing now to Figures 11 and 12 of the draw-
ings, I have there shown an end detail of g fab-
ricated beam of the same construction as illus-
trated in the other-figures of the drawings, but
otherwise modified through the provision of trim
plates 29 and 30 respectively disposed on opposite
sides of the vertical web formed by the. coexten-
sive webs 8, 8 of the upper and lower chords 4, 5,
and the intermediate gusset plate 11.. As seen in
Figure 11, the trim plates 29 and 30 are extended
beyond the extreme ends of the beam proper, at
each end of the beam, so that the trim plates may
be cut off along a vertical line according to the
required over-all length of the beam, which may
vary plus or minus one inch from the standard
width of the hatch opening in the shipyard con-
struction. - The advantage of the trim plates par-
ticularly resides in the manner of welding the
same to the ends of the fabricated beam, and in

this ‘connection, it will be* observed that each of ¢

the plates 29  and 30 is welded to the beam
along their upper and lower edges and their in-
board edges. The outboard edges of the trim
plates are not, however, welded together, since
“such weld would be cut away in trimming the
ends to accurately correspond with the required
over-all length of the beam. In lieu of welding
the outboard edges of the trim plates together,
the trim plates are provided with a series of ver-
- tically spaced holes 31, approximately one-inch
in’ diameter and the edges of these holes are
welded to the vertical web of the beam by mak-
ing the weld interiorly of the holes and extending
the same around the holes, as shown in Figure
12.- In employing the trim plates as just de-
scribed, the end plates 18 may be welded to the
outer edges of the trim plates after the latter
have been trimmed to the required over-all length
of the beam, although it is to be understood that
these end plates may be omitted entirely from
either type of beam construction shown herein,
if preferred, in which event, the sockets for the
ends of the beam could be modified to dispense
with the space which normally receives the end

plates 18." “Such a modified socket is shown in *

Figure 13, wherein the same is shown in the form
of & one-piece U-shaped member 32 having a
space 33 to receive the beam therein. By making
the member 32 somewhat thicker than the depth
of the angular plates 20, 21 of Figure 9, the beam
may be supported by the horizontal part 34 at
the bottom of the member 32. ' 'The member 32 is
also provided with a deep groove or recess 35
to receive the locking paw] 26 on the beam.
Thus, by making the groove or recess 35 of greater
depth than the depth of the corresponding groove
or recess 28 shown in Figure 9, the abutment 21
may be dispensed with. j

-In addition to the openings afforded by the
trusswork which can be conveniently engaged by
suitable lifting tackle in handling the hatch
beams intc and out of the hatchways, separate
large circular openings 32 may be provided
through the vertical web of the beam adjacent to
the opposite ends thereof and at the center, as
shown in Figures 3 and 11, said openings likewise
serving to facilitate handling of the beam. These
openings 32 are thus provided at points of the
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beam where there is a solid web or plate affording
ample strength to sustain the stresses set up on
lifting the beam, without damage to the beam.
This is-especially important where the beams are

. relatively long and heavy, in which case, it may

not be advisable to engage the lifting tackle in
the openings in the trusswork because of the like-
lihood of tearing out or otherwise damaging the
lacings.. i S i )

While the specific details have been herein
shown’ and described, the invention is not con-
fined thereto, as changes and salterations may
be made without departing from the spirit there-
of as defined by the appended claims.

I claim: o ‘

1. In. a deck hatch construction, a hatehway
formed in the deck and including ‘a vertically
downwardly extended coaming about the margin
of the hatchway, -a plurality of hateh beam
sockets mounted at spaced intervals on the in-
ner face of the coaming at opposite sideg of the
hatchway, with the sockets at one side of the
hatchway arranged in opposed relation to the re-
spective sockets at the opposite side, each of said
sockets comprising a pair of vertically extended
horizontally spaced arms joined ab their lower
ends by a horizontally-disposed abutment, one
arm of each socket being provided with a recess
formed in its inner face and facing the opposite
socket,” a plurality of hatech beams removably
mounted across the hatchway, each with its op-
posite ends positioned between the arms of an
opposed pair of sockets and resting upon the
abutments at the lower ends thereof, and a latch
member pivotally mounted on each hatch beam
adjacent to each end thereof, with each latch
pivot arranged below and spaced inwardly of the
hatchway with relation to the recess in the socket
arm at the corresponding end of the hatch beam,
said-latch members being respectively shiftable
from a normally pendant released position to a

.gravity-biased beam locking position inclining

upwardly and towards the socket, with its free

. extremity received in the recess aforesaid.

2. A hatch construction as defined in claim.1,
wherein “the latches and latch-engaging socket
recesses at the respective ends of each hatch beam:
lie onopposite sides of the beam. ‘ :
- 3. A hatch construction as defined in claim 1,
wherein each socket arm having a latch-engaging
recess is further provided with an abutment lo-.
cated immediately above the recess and project-
ing inwardly of the hatchway so as to overlie the
free extremity of the latch when the latch as-
sumes its recess-engaged position, .

4. A hatch construction as defined in claim 1,
wherein each latch is of generally rectangular
outline and the latch-engaging socket recesses
each are substantiaily V-shape in cross section,
forming intersecting upwardly and downwardly
inclined faces respectively lying above and below
the outermost corner of the latch when the lat-
ter assumes its upwardly inclined recess-engaged.
position, : -

5. A hatch construction as defined in claim 1,

" wherein the arms of ‘the respective sockets are

spaced irom the coaming at their horizontally-
spaced edges, and the hatch beams are each pro-~
vided with transversely extended end plates seat-

" Ing In the space between the arms and the coam-

ing as the beams are vertically lowered into their
respective sockets. : '
: JOHN C. TEMPLE.



