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To all whom it may concern: |

- Be 1t known that I, GLENN ALLEN, a citi-
zen of the United States, residing- at San
Francisco, in the county of San Francisca
and. State of California, have invented a

- new. and useful Reinforced Concrete, of
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which the following is a specification.

- This invention relates to reinforced con-
crete construction, and the object of the in-
vention 1s to provide a reinforcement which

may be fitted together without the use of
~ rivets, bolts or wires, and which when in

position will possess great strength and af-

ford a firm anchorage for the concrete,
‘With this object in view the invention con-

sists primarily in the provision of reinfore-

ing ‘elements and connecting or tie rods

which are constructed to form an interlock-

Ing engagement with the said reinforcing
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- forcement applied thereto.
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elements. The invention also consists in cer-
tain novel features of construction and-ar-

rangement of parts, all of which will be

hereinafter fully described and pointed out

in the claims. - N )
In the annexed drawings, which fully illus-

trate my invention, Figure 1 is a horizon-

tal sectional view of a concrete wall with a

concrete meeting wall or partition showing
my. improved reinforcement in position
therein. Fig. 2 1s a similar view showing a
corner which is constructed to present a col-
umn, Ifig. 3 i1s a vertical sectional view
showing a -cornice with my improved' rein-

tical sectional view illustrating a girder and
wind bracing connecting the girder with an
outside wall. Tig. 5 is a transverse section
of a girder or beam. Figs. 6 and T are detail
perspective views showing different forms of
the reinforcing elements, and Fig. 8§ is a
detail perspective view of a portion of the
eonnecting or tie rod.

In carrying out my present intention I
employ remnforcing elements'1 and 2 which

are similar in construction but differ in that
the plate 1 1s a flat plate, while the plate 2 is

angular in cross section. Both the said rein-

forcing elements are constructed with key
hole slots 3 and the key hole slots in the dif-
ferent flanges of the reinforcing elements 2

&

are arranged in alternate planes, as shown

in Fig. 7, so that when the slots are engaged

by the tie rods, the ends of the said rods may

not abut against each other. The connecting
or tie rod 4 1s a bar of circular cross section
having notches 5 formed 1n 1its sides at inter-

Fig. 4 1s a ver-

o

vals throughout its length so that the bar

may be inserted through the circular por-
tion of the key hole slots 3 in the reinforcing
elements, and the notches 5 brought into
alimement with the vertical portions of the
said slots, after which the tle rods may be
lowered so as-to bring the notches into en-
gagement with the said vertical portions of
the key hole slots so that the shoulders 6 pre-
sented by the notches will engage the sides
of the reinforcing elements and thereby lock
the connecting rods against lateral move-
nent with respect to the reinforcing ele-
ments. The reinforcine elements and the

scrtbed and set up to form the frame of the
building, the concrete is poured in around

.the frame within suitable molds and will en-

tirely envelop the frame, and. will fill the
notches in the tie rods which are not in en-
gagement\with the reinforcing elements, and
will also
portrons .of the key hole slots in the said re-
mnforcing elements, the result being that the
concrete filling will be firmly anchored to
the frame at a large number of points
throughout the same so that the desired ten-
sile strength will be imparted to the struc-
ture, and the concrete firmly held to the
frame. . . o
In the drawings, I have illustrated sev-
eral applications of the invention in order
that the advantages of the same may be
thoroughly appreciated. In Fig. 1 a wall 7
with a partition 8 is illustrated, and it will
be observed that the.flat reinforcing ele-
ments 1 are arranged at intervals along the
wall, and the reinforcing eléments of angu-
lar cross scction, denoted by the numeral 2
are arranged at the meeting points of the
wall and partition so that the tie rods 4,
when connected to the reinforcing elements,
will extend longitudinally of hoth the wall
and the partition. It will be readily ob-
served 4rom the said figure that the concrete
will enter and fill the notches 5 of the tie
rods so that the tie rods will be firmly em-
bedded 1n the concrete and will effectually
support the same. In Fig. 2 a similar ar-
rangement of the reinforcing elements and
tie rods is illustrated with the addition of
reinforcing elements-of angular cross sec-

“tion disposed a short distance from the cor-

ner of the building and connected by tie rods

‘extending inwardly from the outer faces of

‘the wall so as to engage an inside reinfore-

w through and fill the circular
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reinforeing a large girder which consists i

60

2

ing element of angular cross sectioh, denoted
by the numeral ¢ so that when the concrete
is filled in around the frame an Inside col-
umn 10 will be formed. It will be readily

observed upon reference to Fig. 2 that the

metallic reinforcement extends around the
sides of the column so as to etfectually sup-
port the concrete forming the same and de-

tached columns may-be constructed 1n the

same manner. _

‘When the upper portion of the building is
being constructed and a cornice Is to e
formed the ends of some of the horizontally
disposed reinforcing elements are extended
outward beyond the line of the building, as
indicated at 11 in Fig. 3, and a reinforeing
element 12 is disposed dingonally ‘between

this extended portion 11 and the adjacent
vertical reinforcing clement so'as to consti-

tute a brace, as will be veadily understood.
These several parts are joined by tie roas 18,
as will be readily understood, and the cor-
nice structure wiil be formed around the
same, as shown at 14 in said Fig. 3.

In constructing large buildings, 1t 1s de-
sirable to supply wind bracings in the con-
nection ef the outside wall and the girders
of the building, and to effect this result 1

‘employ the arrangement shown in Iig. 4.
The outside wall 15 will be provided with
pairs of vertical reinforcing elements 16

which will be connected both transversely
and longitudinally by tie rods 17 and the
horizontally disposed rveinforcing elements
18 of the givder will be extended into the
outside wall and connected to the vertical
reinforcing elements of the wall, as clearly
shown at 19. Braces 20 and 21 will be se-
cured to these reinforcing elements 18 by
means of tie rods 22 and will be carried
diagonally outward, and downward and UD-
ward respectively into the outside wall and
there connected to the vertical reinforcing
elements 16, as clearly shown. An addi-

tional brace 28 will be arranged within the.

oirder ‘and will extend between the rem-
forcing elements 18 of the same, the outer
end of the said brace being connected to the
upper reinforcing element 18 at the same

point where the brace 20 is connceeted, 1t be-

1ng understood that the braces are ot the
‘gsame construction as the reinforcing ele-

ments and are fitted in position by means of
tie rods 1n the. same manner. - -
In Fig. 5 I have illustrated the manner ot

disposing a series of reinforcing elements
94 vertically within the girder and another
outer reinforcing element 25 horizontally
within the girder, these reinforeing elements
being connected by transverse tie rods 26, as
shown and as will be.réadily understood.

!
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1t will readily be seen from the foregoing

description, taken in connection with the ac-

companying drawing that I have provided a

65"

reinforced concrete construction in which

the metallic reinforcement will be firmly fit-

ted together without the use of any rivets
or bolts or wiring and in which the parts

may be rapidly joined together and will pro-
vide an extensive and strong anchorage for

70

the concrete, the arrangement and construe- |

tion effecting a saving of labor and expense
in construction. The parts of the reintorce-
ment cannot be disengaged while the con-

crete ig being filled in around the same and,

consequently, reinforcing of the structure

will be uniform. thronghout. The provision

of the key hole slots in the reinforcing ele-
ments and the notches in the sides of the tie

vods permit the same to be used in any de-
sired numbers and at vegular or irregular
intervals as may be necessary to conform to.

the plan of the building so that 1t will not
he necessary to provide a special construce-
tion of the reinforcement in order to accom-

75

modate various window openings or col-

amns of different size or some peculiar ar-
angement of the girders and beams.: The
bent, or reinforcing elements effectually hold

together the tie rods of meeting walls and

partitions or columns, as will be readily
understood, and wind bracing, cornices and

60

other parts of the building may-all be con- -

strneted rapidly without any sacrifice of the
lateral strength. S o
Having thus described my invention, what
¥ oelaim 180 P
1. The combination with reinforcing ele-
ments of angular cross section provided with
kev-hole slofs in both flanges, the slots 1n one
flange vegistering with the spaces between

“the slots in the other flange, of tie rods cir-
cular in cross section inserted through the
said key-hole slots and provided in thewr

sides with notches adapted to engage the
straight portions of the key-hole slots.
9. The combination with reinforcing ele-
meuts provided with key-hole slots, of tie
rods circular 1In

to engage the straight. portions of the key-

-

hole slots, the width of the notches being ap-
proximately equal to the thickness of the re-

inforcing elements.
In testimony that

in the presence of two witnesses.

Witnesses:
. 9. MARSHALL,
Lovis K. HAGENKAMP.

n cross seetion. inserted
through said slots and provided on their
sides with straight walled notchies adapted

GLENN ALLEN.

95
100
105
110

115

- te I claim the foregoing as
uy own, I have hereto aflixed my signature
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