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Be it known that I, Pmute AYLETT )
011;12611 of the Umted States, residing at

Portsmouth, in the county of Norfolk and

State of Virginia,j have 1nvented certain
new and useful Improvements in Concrete
Construction, of which the following 1s the
specification, reference being had “to- the
drawing a,ceompa,nymo and fmmmo part
of the same. -

My 1nvention relates to concrete structur es,
and 1s herein illustrated and described as
applied to the erection of bridges. It will,

however, be understood by those skilled 1n
the art that the mvention 1s not limited to

bridges and the like, but may be employed
to advantmoe 1N numerous other structures

Referring now to the annexed drawings,
Figure 1 shows in side elevation an arch

-brldﬂ‘(, in process of construction according

to my invention, the supports for the floor
or roadway of the bridge being formed by
longitudinal ribs -or beams. T 1. 2 18 a
cross-section of the bridge,. ShOWlIlﬂ beam
molds composed of L-—Shaped metal members

arranged with their flanges disposed 1n-

Wardly and overhppmﬂ Tig. 3 1s a detail
side-elevational view, SI’lOWll’lO‘ the preferred

manner of ‘1]2']1‘31’10‘11’10 and SH]_:)pOItlllO‘ the

arch molds Fio. 4 1s a detail side-eleva-

tional view, Showmn a convenlent way of

erecting columns on the arch beams, to sup-
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port the floor or roadway of the bridge.

IFig. 5 1s a detail side-elevational View
partly in longitudinal section, showing a
different type of beam mold, compose(l of
hollow blocks or shells, which may be sup-
ported 1n the proper position in the same
way as the metal molds are supported 1n
Kigs. 1, 2 and 3. FKig. 6 is a plan view of a
portlon of a beam mold composed of hollow
blocks or boxes. Fig. 7 is a view of a single
block or shell 1n vertical section, sl1ow1n0'

the block closed at the top. Hig. S is 8 cross

 section showing an arch-mold composed of
- hollow blocks arranged in a layer extending

50

across the width ot the bridge. Fig. 9 1s a

plan view of a portion of an arch- mold of
the kind 1illustrated in Fig. 8. Kig. 10 1s a
detail end view of a tubular beam mold
composed of L-shaped plates, with canvas
or other suitable material dislaosed between
the outer and inner plates, to make the joints

liquid-tight. Fig. 11 1s a similar view of an
opern- t0p or tr 0110h~shaped mold composed
of L-shaped plates, with a lining of canvas

DD

or other suitable material to m%ke the ]omts L

liquid-tight and provided with mold-strips
for producinﬂ 1m the cast beam the appear-
ance of joints in masonry. |

The fundamental feature of the bridge
shown in Fig. 1 1s, as will be seen, an arch.
The arch pr ofer ably consists of a plurality
of longitudinal beams or ribs, two or more,
as 1, shown in the cross sectional view IFig.
2, on which is supported the floor of the
brldge

In constructing the blldge abutments 2
are first prowded at the proper positions for
the ends of the bridge, the abutments being
of any suitable character and form, but pref-
erably composed of conerete.
points suitable supports, as the towers 3, are
erected, and over these towers pass support-
ing cables, 4, for supporting the forms or
molds in which the concrete structural ele-
ment 1s to be cast, the ends of the cables be-
ing securely anchored in any convenient and
suitable way. *

Depending from the cables at suitable
points are rods or cables 5, constituting
hangers, and carrying cross bars or trans-
verse supports consisting preferably of angle
irons, as 6. These cross Dbars or supports are
located on their respective hangers so as to
lie in the curve of the arch, as clearly shown
in Kig. 1. The hangers prefembly include
devmes for example turnbuckles 52 , by which
they may easily be shortened or leno*thened
to bring the cross bars to the proper posi-
tions, as will be readily understood.

Extending from bar to bar, longitudinally
of the bmdge, are mold carriers 7 by pret-
erence angle irons, resting on and secured to
the "anoes of the cross supports, which

flanges are preferably arranged to lie n the

curve of the arch, as shown at 8, Fig. 3, so

~as to furnish 0‘006[ bearing _smfa,ce for the

mold carriers.

Secured to the inner faces of the vertical
webs of the carriers 7 are strips 9, of suit-
able material, for example of wood. On
these strips rest the molds for the concrete
structural element which 1s to span the space
between the abutments, for example one or
more longitudinal beams. The molds con-

| si1st prefembly of L-shaped sections, 10, ar-
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‘welght of which causes

form closely to the curvature of the arch, as
determined by the supporting devices previ-

65

ranged with their herizontel members over-

1app1110' as shown in Figs. 2, 10 and 11.
These L-shaped sections are preferably made
1 short lengths, as shown in Fig. 3

when assembled end to end they Wlu con- |
In order

3, so that

form to the curvature of the arch.
to make the mold conform as closely as pos-
sible to the arch curvature the bolts which

secure the longitudinal strips 9 to the car-
riers 7 pass throuoh slots 1n the latter, as

shown at 11, Fig. 3 so that the strips 11my be

bent to the pr()per curve and the bolts then

tightened, securing the strips firmly. The
mold-sections on opposlte sides of the mold
are preferably arranged so as to brealk ]omte
as shown 1 Fig. 3. -

Molds for as many ribs or beams as de-
siredd are erected in the manner described,
but by preference terminate short of the
abutments.

and lying between bars 13 pl‘O]LCtlnﬁ' from

“the adjacent end or face of the abutment
The ends of the molds are now closed in any

convenient and suitable way, as by packing

plastic concrete therein, embedding the reli-

forcing bars.

It Wlll be o'bserved that the etructure de-
seribed, being suspended from cables, is free

to sway or yleld under the pressure of wind,

such movement being permitted by the fact
that the molds are not connected to the abut-

ments, while the projecting reinforcing bars,
by reason of their staggered auannement
do not interfere with such movement,

the cables from their normal curvature, tie
rods, as 13> may be provided, extending from

the towers, preferably from the tops “of the

same, to the transverse supports 6. These

‘tie rods will prevent the cables from sag-

ging, and may be provided with turnbueklee

-as ehewn by which they may be ehortened,

or lenfrthened as desired. Of course as many
tie rods as necessary may be employed.

The molds having been prepared as above

described, they are closed at the top, for ex-
~ample by mverted mold sections 14, Ffig. 10,

secured 1n any suitable and convenient - way,
thus making the molds substantially tubular.
The molds may now be filled with water, the
the molds to con-

ously described, after which the water is
drawn oft and the molds filled with concrete,

Reinforeing bars are placed in
the molds, with the ends of the bars project-
g from the molds, as shown at 12, Fig. 1,

Thle |
yielding of the structure under wind pres-
sure avoids breakage or disarrangement of
the parts, as will be readily understood. If ;
desired, however, the structure may be held -
aﬂamet movement under wind pressure by
_ suitable ouys, not shown. i

In order to prevent disarrangement of the |
etrnehue should one end be loaded more
heavily than the other, which would distort

curely teﬂ ether.

vas or other suitable mqtella,l

965,357

| which is of course allowed to harden or set,
I prefer to pump liquid concrete into the
molds, under pressure, using for this pur-

pose one or more pumps, as 10 convenilently
located, the pipe or pipes 16 thelefrem ex-
tendmg to suitable apertures in the molds.
I prefer to discharge the liquid concrete at

keep the same 1n equilibrium. Of course

‘where concrete of a consistency too stiff to

flow 1s used to fill the molds the latter need
not, in general, be closed at the top. This
method of ﬁl]mcr the molds, namely, with
liquid concrete, prefel ably forced into the

feature of my invention. It secures a solid-
ity and homogeneity which cannot be se-

cured by packing or tamping ) since the liq-
uid concrete penetrates all parts of the mold

70

the top of the arch, so that the liquid will -
flow equally to both ends of the mold and so
15

80

~molds under pressure, 1s a highly important.

85

and 1s necessarily of substantially the same -

consistency and density throughout; whereas
the tamping or packing method in which a

batch of concrete is. deposited 1n the mold '

and tamped, another l)etch deposited on the

first and tamped, and so on, results in a more

or less layer-like formation. It 1s also diffi-
cult, if not practically impossible, to have all
1.:L1"tS of the structure packed or tamped to
the same degree, and the result is that the

structure does not have the same density and

solidity throughout, one part being less
dense than another. To connect the beams,
thus formed, and the abutments, a centering
(not ehewn) which may be either permanent
or temporary, 1s placed around the gaps at
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the ends of the beam and the gaps filled

with concrete, embedding the projecting re-
inforcing bars and blndmn' the parts se-
I prefer to groove the ad-
Jacent faces of the beam and abutment, as
shown at 17, I'ig. 1, or otherwise shape these
faces so that the connectmw blocks will posi-
tively eng
will be 1e.;1dlly underetood The beams hav-
ing been completed, the cables and other
supporting devices may be removed and the
shells or mold. sections 10 stripped off.

The joints between the mold-sections may
be made liquid tight, to prevent escape of
the water used to conform the mold to the

curvature of the arch, or to prevent leakage
of the liquid conerete,

Any suitable and
convenlent means may be employed to ren-
der the joints tight, but I prefer to do so by
Iining the mold, as at 18, Fig. 11, with can-

can be readily stripped off the beam, and

leaves the surface thereof smooth and uni- -

form. Advantage can be taken of the lining

to produce a ]omted effect on the beam, to
simulate masonry. For this pur pose the hn-
Ing may carry strips 19, of suitable cross
sectlon, say, triangular, arranﬂ'ed radially
or 1101"111311;7 to the curve of the beﬂm

These

105

age the contwueuq parts, and as
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strips pifodu(ée orooves in the beam, as will
be readily understood, closely resembling the

- joints between the members of an arch.

10

Where this feature is not desired the lining

may be located between the outer mold sec-
tions 14, and the inner mold sections 10, as
shown at 192, Kig. 10. |

The superstructure of the bridge, sup-
ported by the arches or beams just de-
scribed, may be of any desired kind. Kor
example, to support the floor or roadway
at points where 1t does not rest directly on

 the beams or ribs themselves, as at the ends
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of the bridge, columns may be erected on
the beams, extending to the proper height.
Where this plan is pursued, dowels, as 20,
reinforcing bars, or other suitable devices
are employed, projecting from the upper
faces of the beams, (and, if desired, from
the abutments also), as in Fig. 4, prefer-
ably arranged in position before these ele-
ments are cast, so as to be firmly embedded

at their lower ends 1n the elements men-

tioned. Over the dowels or other devices
employed for the purpose are arranged suit-
able column molds, for example in the form
of concrete tile, as 21. These column molds
are filled with concrete, embedding the
dowels and forming rigid columns. The
floor or roadway may now be formed on
a suitable centering, not shown.
and columns may of course be made 1nte-
oral with each other, if desired. Before
the floor i1s formed, cross beams as 1* may
be formed between the longitudinal beams
or ribs, if deemed necessary or desirable.
These cross beams may be molded in any
suitable manner, as by means of molds simi-
lar to those employed for the longitudinal
ribs, and may of course be integral with
the floor if desired. When cross beams are
to be used, reinforcing bars may be em-

bedded transversely in the longitudinal ribs.

These bars, projecting laterally from the
ribs into the cross beam molds, are also em-

bedded in the latter, thus binding the lon-

oitudinal and transverse beams securely to-
gether. -

The above is the preferred form of my
invention, but it will be clear to those skilled
in the art that various modifications may

be employed without departing from the

proper scope of the invention. NFor exam-
ple, instead of metal beam-molds 1 may use
molds composed of concrete, as deseribed
and claimed in my co-pending application
filed of even date herewith, - Serial No.
336,316, Or I may use hollow concrete
boxes or blocks, as shown in Ifigs. 5 to 9,
to form the beam molds. These blocks are
arranged in arch form on the arched sup-
ports and are provided with registering
apertures, as 22, in their adjoining sides,
through which reinforcing bars may pass

The floor -

S

flow from one to the other, Near the abut-
ments or at the haunches of the arch the
blocks may be provided with covers, as 29,
Fig. 7, so that they may be entirelv filled
with liquid concrete. These covers may be
formed by a layer of concrete, supported
and reinforced by a layer 24 of wire net-
ting, or expanded metal, or bars, etc. Or
I may do away with longitudinal ribs or
beams entirely, as such, and form the bridge
arch by a layer of the hollow blocks above
described, as shown in Fig. 8. In this case
the wood strips 25, corresponding to the

L strips 9, Figs. 2 and 8, project above the

carriers 7, but are secured thereto prefer-
ably in the way illustrated in Fig. 3. On
these strips is laid a support, for example

the support thus formed are placed the hol-
low concrete blocks, extending over the en-
tire arch. The blocks or forms used for this
purpose are preferably somewhat longer rel-
ative to their width than are the blocks
shown in Fig. 6, for example, and are ar-
ranged like brick work or paving, to break
joints, as shown in Fig. 9. In the sides and
ends of the blocks are apertures 26 through
which reinforcing bars may extend, 1f de-
sired, and through which the lLiquid con-
crete may flow from one block to the other.
Of course the blocks are closed at their tops
wherever necessary, as previously explained.

Other modifications will suggest them-
selves to the engineer who undertakes to
practice my invention, but the above is sufli-
cient to make it clear that the invention 1s

‘not limited to the precise forms and ar-
rangements herein specifically described but
may be varlously embodied without depar-
ture from 1ts proper scope. '

What I claim 1s: o

1. In a system of concrete construction,
the combination with a mold for a concrete
structural element, of supporting cables ex-
tending longitudinally of the said mold,
hangers on the cables, and transverse sup-
ports carried by the hangers and supportin
the said mold, as set forth.

9. In a system of concrete construction,
the combination with supporting cables, of
hangers thereon, transverse supports carried
by the hangers, longitudinal supports or car-
riers on the transverse supports, and a mold

o'
&

by the said longitudinal supports, as set
forth. -

3. In a system of concrete construction,
the combination with a mold for a concrete
structural element, of supporting cables
therefor, extending longitudinally thereof, as
set forth.

4, In a system of concrete construction,
the combination with supporting cables, of a
mold for a concrete structural element sup-

for a concrete structural element supported

70
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transverse planks laid edge to edge, and on
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65 and through which the liquid concrete may | ported by the cables, said mold being com- 130
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10

- 5. In a system of
‘the.combination with

%

posed of a plurality of separable sectional |

units arranged in a longitudinal series, as
set forth. o .

concrete construction,
_ _ supporting cables, of
transverse supperts suspended from the

cables at various distances therefrom so as
to lie in the curve of an arch, and an arch-
shaped mold for a concrete structural ele-

ment supported by sald supports, as set

B forth.

15

20

arch, and an arch-shaped mold for a con-

crete structural element supported by said

supports, as set forth. S o
7. In a system of concrete construection,

the combination with supporting cables, of
transverse supports suspended therefrom,

and an arch-shaped mold for a concrete
structural element supported by said sup-
ports. - S |

8. In a system of concrete construction,

~ the combination with supporting cables, of

30
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- crete structural element spanning the space |
between the abutments, supported by the
cables and occupying the position which the |

50

an arch-shaped mold for a concrete struc-

tural element supported by the cables, as set

forth. "

9. In a gystem of concrete construction,
the combination with abutments, and sup-
~ porting cables extending over the space be- |
tween the abutments, of a mold for a con-
crete structural element supported by the

cables and spanning the space between said
abutments, as set forth. - _

10. In a system of concrete construction,
the combination with abutments, and sup-
porting cables extending over the space be-
tween the abutments, of an arch-shaped

mold for a concrete structural element sup-

ported by the cables and spanning the space |

between said abutments, as set forth.
~11. In a system of concrete construction,
the combination with abutments, and sup-
porting cables extending over the space be-
tween the abutments, of a mold for a con-

6. In a system of concrete construction,
the combination with supporting cables, of
~ hangers depending therefrom, transverse
supports on the hangers at various distances
~ Trom the cables, so as to lie in the curve of an

‘as set forth.

said element is to occu.py in the finished

structure but terminating short of the said

abutments, as set forth.

12. In a system of concrete cozns;truction

55

the combination with abutments, and sup-

structure but terminating short of the abut-
ments, and reinforcing bars extending from

the abutments and from the said mold into
‘the spaces between the mold and the abut-

ments, as set forth.

porting cables extending over the space be-
tween the abutments, of a mold for a con-
crete structural element spanning the space
between the abutments, supported by the
“cables and occupying the position which the
‘sald element is to occupy in the finished

60
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13. In a system of concrete construction,

the combination with supporting cables, and

a mold for a concrete structural element sup-

ported by the cables, 6f means for support-

r
-

ing the ends of the mold to prevent distor-

tion of the mold by greater weight on one

‘end of the same than on the other during the

casting of the e¢lement, as set forth.
14. In a system of concrete construction,

the combination with elevated cable sup-

ports, and cables extending between the
same, of transverse supports suspended from
the cables, a mold for a concrete structural
element supported by the said supports, and
tie rods extending from the said cable sup-
ports to transverse supports, as set forth.

70
75
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15. In a system of concrete construction,

the combination with one or more beam-

molds, of supporting cables for the molds,

arranged longitudinally thereof, as set forth.

| 16. In a system of concrete construction,
the combination with two or more beam-

molds of arch-shaped form, of supporting

nally thereof, as set forth.

dinal carriers on the supports, and a longitu-

85

90

cables for the m{)ld's-,' arranged longitudi-

- 17. In a system of concrete construction,
the combination with supporting cables, of

| transverse supports carried thereby, longitu- 95

dinal beam-mold supported by the carriers,

PHILIP AYLETT.
Witnesses: o o

W. F. Wirpiams,
J. C. Procror, Jr.
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