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Do all whom it may CONCETH
 Beit hlown that I, (frorg
Lrtmcn of the United Htates, and a resident
1 0& dam} ) £ Alan neda, and State
have invented a certain new
=wd ugefn] Reenforced Conerete Ship, of
which the following is a specification.

The invention relates to resnforced con-
crete ships and particnlarly to a reenforced
concrete hull,

CAn object of the inventicn is to prov
a veenforeed concrete hull which po
inherent structural strength - and
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Axother object of the invention is to pro-
vide a reenforced concvete hull having the
properties of ‘a built np beam in all direc-
tions.

A turther object of the invention is to
prm«'ide a 1‘6011101 ced concrete hull having o
double bottom of integral construction.

A further object of the invention is to pro-
vide an impervious concrete hull.

The invention possesses other advanta-
geous fentutres, some of which, with the fore-
going, will be set forth at length in the fol-
10\\'1'10 description where T shall outline in
full, that form of the invention which I
have selected for illustration in the draw-
ings accompanying and forming part of the
present specification. In said f]mwm;}c T
have shown one form of the construction of
my invention, but it is to be-u 'ndev stood thet
T do not Timit myself to such form, since the
invention, as expressed in the cloi Ime, may
be embodied in a plurality of forms.

Referring to said drawings:

Tigure 1 is a half mld hips section of a
hull, showmg the form of construction of
my invention.

Figure 2 is a section taken on the line 2—
Fig 1.

f‘wure 3 is a plan view of a portion of
the bottom of the hull showing the arrange-
ment of the members prior to placing the
concrete.

In accordance with my invention I form
the bottom and sides of the hull of reen-
forced concrete of cellular construction,
thereby providing lightness and st:rfenoth
The cellular construction produces a pl Tural-
ity of intersecting reenforced concrete beams
extending lonrrltvdlnaﬂy and transversely
in the bottom and sides of the hull, and these
beams are perpendicular to the exterior sur-
face of the hull, producing a rigid and
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strong construction. The cells, which are
mm{e large, oct Py the hulf};e].“ sz >t the

space enclosed by the inner and outer walls
of the hull, théeveby mondingg chick and
light sides and hott
‘T’tw > cells or shells eterably made
of sheet mebs d mbo pans of
8 Sbctmtmlh rect (umul‘w &‘Imp preferably

with some L copvex sides and weided or
otherwise together along their edges
to produce Ughx, containers or shells ha wno
convex sides, and are preferably coated witl
a water-proofing material, such as asphaté 01'
tar. The cells are arranged in spaced rela-
tion-in pavallel Tongitndinal and transver
rows and are held from the forms by suit-
able means, such as the metallic bars ov
ips 8, which also serve as reinforcement
for the concrete. By spacing the cells apart,
a channel is pr omdod between each two suc-
cessive cells, which forms the mold for the
beam. Avranged in the channels between
the cells and arelc ably at the top and bot-
tom of the Q]](’l’ﬂl"]u, ave reinforeing mem-
bers or bars 4, which are MlJJlOGd longi-
tudinally and transvers sely and chgpo%cl par-
allel to the outer surface of the hull, so that
they occur along the top ;mcl botbom of the
beam. Perpendicular reinforcing roembers
5 are also arranged in the space {ormed by
the intersection of two channels, and in some
nstances these veinforcing members 5 ex-
tend from the wall of the hull. The cells
are spaced from the inner and outer forms,
g0 that when the conerete is poured, i fills
the spaces between the cells and between the
cells and the forms, producing a cellular
wall comprising an outer wall 6, an inner
wall 7 and longitudinal and ‘transvers
beams 8 and 9 connecting the inner fmd
outer walls. By forming “the cells convex,
the beams are oE greater cross section at the
top and bottom than they are at the center,
thersby pmducim 2 beam having the maxi-
mum strength for a given Wmom Where
decks or bulltheads ave to be forme d, the
spacing of the cells along the line of the
deck or bulkhead is increased, producing a
beam of greater width and the reinforcing
members 5 embedded in the intersections of
the broader beams with the cross bsams, ox-
tend intc the concrete of the deck or bullv
head, securely tying these structures to the
sides and botbon).

The hottom is impervious to water at those
parts abt which the shells are disposed and
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leakage can take place only through the
beams, but on account of the depth of the
beams leakage is prevented. The depth of
the beams will vary with different sizes of
hulls, but for ordinary hulls, I prefer to
make them at least two feet deep. although
this dimension may be varied.

The shells may have an internal diameter
taken between any opposed walls thereof
which is greater than one half the width ot
the wall. In the drawing the shells are rela-
tively large and produce large voids but the
beams formed between the shells lend the
necessary strength to the wall and thus I
am able to use relatively materially less
concrete without sacrificing strength.

I claim: ,

1. A monolithic ship hull having concrete
sides and bottom molded about a layer of
wholly spaced, closed shells arranged in
transverse and longitudinal rows coexten-
sive with the hull to form cellular bottom
the sides.

2. A monolithic ship hull consisting of
concrete sides and bottom molded about sub-
stantially cubical shells each spaced from the
other in a layer like arrangement.

3. A monolithic ship hull having concrete
sides and bottom molded about substantially
cubical shells each separated from the other
in a layer-like arrangement, the cells having
no diameter equal to the thickness of the
side or bottom.

4. A monolithic cellular ship hull having
concrete sides and bottom, a reinforcing fab-
rication embedded in the concrete, and an
arrangement of individually spaced, closed
shells forming a layer on the reinforcement
and each individually cemented in place and
encompassed by the concrete.

5. The method of producing a cellular,
monolithic concrete ship hull, which con-
sists of arranging shells in a layer conform-
ing to the respective portion of the hull and
spacing edch shell from the others to form
relatively narrow lateral spaces thereabout
and then applying cementitious material to
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fully enclose the shells in a concrete body
having a thickness over the ends about equal
to the spacing of the shells.

6. The method of producing a cellular
monolithie, concrete ship hull, consisting of
fabricating a reinforcing system in conform-
ity with the hull structure, arranging closed
shells in spaced relation from each other on
supporting portions of the fabrication. and
then embedding the shells and fabrication
In concrete.

7. The method of producing a cellular
monolithic, concrete ship hull, consisting of
fabricating a reinforcing system in con-
formity with the hull structure, arranging
closed shells, of less diameter than the de-
sired thickness of hull wall, in spaced rela.
tion from each other on supporting portions
of the fabrication, and then embedding the
shells and fabrication in concrete.

8. The method of producing a cellular
monolithie, concrete ship hull, consisting of
fabricating a reinforcing system in conform-
ity with the hull structure, arranging closed,
waterproofed shells in spaced rofatinn from
each other on supporting portion of the fah-
rication, and then embedding the shells and
fabrication in concrete.

9. The method of forming a cellular, con-
crete ship hull having transverse and longi-
tudinal beam-like webs in the wall structure,
which consists of molding the concrete to
encompass longitudinal and transverse rows
of substantially cubical, relatively spaced
bodies in a molyd.

10. A hull comprising a concrete wall and
hollow metallic shells embedded in spaced
relation to one another within said wall,
each of said shells being convex on all of its
faces.

In testimony whereof, I have hereunto set
my hand at San Francisco, California, this
22nd day of April, 1918,

GEORGE E. McCREA.

In presence of—
H. G. Prosrt.
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