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" OFFICE.

ROBERT A, CUMMINGS, OF PITTSBURGH, PENNSYLVANIA,

- METHOD OF CONSTRUCTING REINFORCED-CONCRETE HULLS FOR BOATS, &o.

1,276,624.

Specification of Letters Patent.

Application filed May 20, 1918, Serial No. 235,561.

To all whom it may concern. : .

Be it known that T, Roserr A, CumMMINGS,
a resident ‘of Pittsburgh, in the county of
Allegheny and State of Pennsylvania, have
invented a new and useful Improvement in
Methods of Constructing Reinforced-Con-
cret Hulls for Boats, &c., of which the fol-
lowing is a specification.

This invention relates to a method of cast-
ing or constructing reinforced concrete
structures which are composed of or include

. & thin shell or sheathing of large area.
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-yarious purposes, the

The object of the invention is to provide
a method of casting such structures whereby
the cost, as compared with existing methods,
is much reduced, and by means of which &
+hin shell or sheathing can be cast or poured
monolithically or not and can be made
thinner than has heretofore been possible
and of any desired thickness and at the same
time be of uniform density throughout.

The invention is applicable to the casting
or pouring of various structures comprising
or including relatively thin shell or sheath-
ing portions, such as’the hulls of boats,
barges and the like, bins, tanks and vats for
facing or outside
sheathing of walls, and the like.

In the casting of hulls for concrete boats,
barges, and the like, bins, tanks and other
structures having thin walls, it is the prac-
tice to build up forms or molds of wood or
metal in the form and position of the fin-
ished structure, with the metallic reinforce-
ment contained in suck forms or molds and
then pour the concrete thereinto. Since con-
crete cannot be poured or rammed effectively
in a very narrow form or mold, it is neces-
sary to make the shells of such structures of
considerable thickness in order to provide the
necessary space for efficiently pouring or
ramming the concrete thereinto, and since,
for cortain uses, such for instance as hulls
of boats, barges, and the like, the shells must
be kept reasonably thin in order to avoid
excessive weight, it frequently happens that
the density of the concrete shell is not uni-
form throughout, but spots oceur in ‘which
the concrete is loose and porous. Further-
more, on account of the narrow or restricted
space in the forms or molds it has not been
found reliable to cast such thin concrete
shells to & height of more than a few feet
at o single pouring, and then build up @
further section of form or mold, pour this,
and so on until the structure is completed.

The building of these forms or molds is ex-
pensive and on account of having to pour
the structure is sections, as described, the
process is quite slow, and, also, the resultant
structure is not uniform throughout.

"These objections are overcome by the pres-
ent method, in which forms or molds are
substantially entirely dispensed with and a
thin shell or sheathing of more uniform
density and structure throughout and of
thinner section is produced. This is accom-

 plished by casting the various parts in sec-

tions, in horizontal position, preferably with
the reinforcement extending continuously
between sections, leaving between the vari-
ous sections joints at which the reinforce-
ment is not embedded in concrete, and after
the sections have set, moving the sections
which are to constitute vertical or inclined
portions of the structure, into proper posi-
tion relative to each other and to the sections
which are to remain in horizontal position,
and in so lifting these sections to position,
bending the exposed reinforcement at the
joints, and then casting or filling in the an-
gles or joints.

In the accompanying drawings the
method is illustrated for casting the hulls
of boats, barges, and the like, but it will be
understood that this is merely illustrative
of one application thereof, and that the
method can be adapted for casting any other
structure having thin shells or sheathings,
such as before enumerated.

In the drawings, Figure 1 is a_plan view
showing the manner of casting the bottom,
sides, and ends of a barge according to my
invention; Fig. 2 is a diagrammatic view
showing the manner of positioning the ver-
tical portions relative to the bottom, pre-
paratory to casting or filling in the angles
or joints; Fig. 8 is
enlarged scale showing the method of form-
ing a joint or angle connecting the bottom
with one of the vertical portions; Fi%. 4
is @ similar view illustrating a modifica-
tion; Fig. 5 is a section on the line 5—95,
Fig. 1 showing the formation of a frame
or rib member; Fig. 6 is a diagrammatic
view showing the formation of the mid-
ship portion of a ship; Fig, 7 is a similar
view showing the formation of the bow por-
tion of such ship; and Fig. 8 is a diagram-
matic view showing the method adapted to
form a curved structure with the use of
plsne or fat casting platforms,
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Od for the w“‘nauon of a bawe has mg 2
fat bottom, vertical sides, and 5101}1 g ends,
and showing the preferred way of forming
the same. In forming such barges, the bot-
tom 1, sides 2, and ends 3 are cast in sepa-
rate sections and in horizontal positien, upon
suitable casting platforms or tables com-
prising a central stationary platform 5,
tiltable side platforms 6, ‘md filtable end
platforms 7. The re!mmcn\.q bars 8 are
properly positioned upon these casting plat-
forms. and in the preferred way are caused
to extend continuously across the gaps be-
tween the bottom and sides and ends respec-
tively. That is to sayv, the transverse rein-
forcing bars extend continuously across the
spaces or gaps 9, and the longitudinal re-
inforcing bars extend con{muoublv across
the spaces or gaps 10. The longitudinal re-
inforcing bars in the side s%h@ns may be
somewhat longer than said sides so that fres
ends 11 will project at the ends thereof,
and similarly the horizontal reinforcing
bars in the end sections have their ends 12
projecting bevond the ends of said end sec-
tion: or short dowel rods may be east in the
ends of these sections. After the reinfore-
ing bars are properly po\moned on the cast-
ing plﬁuouns‘, ‘the cencrete is poured in
place and can be smoothed and tamped
down with the usual instruments Wiﬁhout
the use of forms or mold sections other than
narrow vertical members 14 vising from the
casting platforms and serving to define the
side and end edges of the various sections
being cast, ther ebv enabling the severa!l see-
tions to be cast of minimum thickness
and insuring equal density and structure
throughout.

These cast sections are then allowed to
remain in the position in which cast until
they are thoroughliy set. after which the side
and end sections are lifted at their outer
edges. thus causing them to rotate substan-
tially about, their inner edges, and bringing
them inte proper positional relation with
reference to the bottom. For this purpose
the casting plate forins 6 and 7 will be
hing@d at their inner edges, as indicated ai

5, Tig. 2. and their outer ed will be
pmvuled with suifable means for attaching
Thﬂreto cables 18 or the like, running to dex-
vicks or other mecﬁamsm by means of w mch,
through the eables 16, the outer edges of the
sections 6 and T can be lifted to br mg the
side sections 2 and end sections 3 io their
proper position. either vertical or inclined,
as the case mav be. This serves to bend ”rhe

unembedded portions 18 of the reinforcing
b‘ll‘b which extend across the open gaps or
spaces 9 and 10.  The prmecmw end por-
tions 11 and 12 of the rein foreing o»u‘s are
then suitably over 1 apped or mme(u mold
sections 19 are formed around wundernenth

at 22 in Fig.

the spaces 9 and 10, and also on the outsids
and inside of the corner joints, and these
joints are then poured with concrete and
allowed to set.

The result 1s a hnll of reinforced concrete
of minimum thickness and of substantially
uniform density or structure throughout,
and without the necessity of building up ex-
pensive forms or molds.

Tn building the hull the same can be pro-
vided with either transverse or longitudinal,
or both, reinforcing frame or rib members,
such as shown at 00_ and also with thickened
and strengthened gunwales as shown at 21,

without in tlse least modlf‘vmg the method, ;

Instead of having the reinforcing mern-
bers extending contnuouslv across  the
spaces 9 and 10, short dowel sections may
be cast therein, or the rods mav merely have
their ends projecting into such spaces, and
after the vertical portions and bottom are
brought into proper positional relation w.ch
each other, the projecting ends can be suit-
ably united, such as by welding, as indicated

so}]owed 1% 18 not necessary that the sides
be cast in nmne'hme proximity to the bet-
tom. This latter meﬂmd is pre iﬂra‘bie
where the im rmediate section is not of uni-

form width from end to end and where the

sicle sections are joined to the intermediate
section on curved lines. This medifieation
is not specifically claimed herein, but is
claimed in my application filed June 28,
1918, Serial No. 242,398.

n caszmg’ the hulls of boats other then

those of the barge type, the compi@te hull
cannot be formed at one time, Fig. 6 shows
the method above described anphea fo the
casting of the center or mid-ship portion of
an oz“dmarv shlp and is identicel with that
trated in Figs. 1. 2 and 8. The kesl 23
be formed in the casting of the bottom.
Fig. 7 snow:s the method appﬂled to the for-
m%mn of the bow portion of the ship, that
is, where there is practicallv no bottom, but
the sides 2* are joined su?ostmdaﬂy directly
to the keel 23. The casting platforms 6 in
this case are formed concaved so thap the
side portions when ecast thereon are of such
form that when elevated to position they
form the proper contour for the bow of the
ship. Adfter the mid—q}ain portion and bow
and stern portions of the hull of the vessel
are completed, the porfions uniting the same
will be built in by the use of forms or molds
in the ordinary way of LOM*"B‘LM ;such hulls.
Fig. 8 ﬁﬁusum«es another way of casting a
structure having a curved or like form. As
e shown, the structure is cast on plans or
t platforms in a "oimah v of sections 28,
23“ %c %c‘. Wmn the remwmemem m-
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proper positions, as indicated by the dotted
lines, after which the joints are closed in
the manner above described.

Obviously, the method will be modified ac-
cording to the shape, size and other condi-
tions of the structure to be built.

The method described is much more eco-
nomical than the methods now in vogue for
building similar structures, as it does not in-
volve the use and waste of a large amount
of lumber and timber for forming the
molds; it'enables the shell or sheathing to be
made thinner than has heretofore been pos-
sible, thus not only saving weight but also
saving material and adding to the economy
of the method, but at the same time insures
a structure of uniform density throughout.
Tt is also more expeditious than prior
methods.

What T claim is:

1. The method of constructing reinforced
concrete structures of thin section and large
ares, consisting in casting the same in sec-
tions separately and in substantially hori-
zontal position with reinforcement extend-
ing continuously between said sections, mov-
ing some of sald sections relative to others
and thereby bending the reinforcement be-
tween the sections, and then casting in the
joints or angles,

2. The method of constructing reinforced
concrete structures comprising thin shells of
considerable area, consisting in casting the
horizontal and side portions of said struc-

. tures in separate sections in horizontal posi-

tion with continuous reinforcement between
said sections, lifting the side portions and
thereby bending the reinforcement at the
joints, and then casting in the joints or
angles.

3. The method of constructing reinforced
concrete bins, tanks, hulls or boats, and the
like, consisting in casting the bottom and
side portions thereof as separate sections in
horizontal position with - continuous rein-
forcement between the same, lifting the
outer edges of the sections which are to
form the sides of said structure and thereby
rotating them around their inner edges and
bending the unembedded portions of the re-
inforcement, and then casting in the joints

or angles,
4, The method of constructing reinforced

concrete structures of thin section and large

area, consisting in casting the same in sec-
tions separately and in substantially hori-
zontal position with reinforcement extend-
ing into the spaces between adjacent sec-

5B

tions, lifting some .of said sections and ro- -

tating the same about their edges contiguous
to adjacent sections and thereby bending the
reinforcement at the joints, and then closing
the joints or angles.

8o

5. The method of constructing reinforced -

concrete structures of thin section and large
area, consisting in casting the same in sec-
tions separately and in substantially hori-

8B

zontal position with reinforcement extend-

ing intc the spaces between adjacent sec-
tions, lifting some of said sections and ro-
tating them about their edges contiguous to
adjacent sections and thereby bending the
reinforcement between the sections, and then
casting in the joints or angles and closing
the same and embedding the protruding re-
inforcement, '

6. The method of constructing reinforced
concrete structures of thin section and large
area, consisting in casting the same in sec-
tions separately and in substantially hori-
zontal position and providing reinforcement
extending from some of said sections into
adjacent sections, moving some of said sec-
tions relative to others and rotating the same
about their edges contiguous to adjacent sec-
tions and thereby bending the reinforce-
ment between said sections and closing the
joints. .

7. The method of-constructing reinforced
concrete structures of thin section and large
area, consisting in casting the same in sec-
tions separately and in substantially hori-
zontal position with reinforcement extend-
ing into the spaces between adjacent sec-
tions, the reinforcement in adjacent sections
being united in said spaces, moving some of
said sections relative to others and rotating
them about their edges contiguous to the ad-
jacent sections, and closing the joints or
angles.

In testimony whereof, T have hereunto set
my hand.

ROBERT A. CUMMINGS.

Witness:
Grexx H. LerescHE.
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