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ABSTRACT: A connection system for concrete and steel
structures comprising a pair of frame plates which face each
other when fastened to the structures to be connected, each
frame plate having a thickened marginal portion provided
with an outwardly opening peripheral longitudinaily extending
recess, a longitudinal groove communicating with the recess,
and spaced apart notches on the face of the marginal portion
abutting the other frame plate; tongue strips formed to fit in
the recesses of abutting frame plates and provided with ton-
gues which enter the grooves of the frame plate, said strips
having holes registering with the notches of a pair of abutting
frame plates; and a fastener extending through registering
notches in the frame plates and a hole in the tongue strip to
connect the pair of frame plates together and thereby connect
the structural members to which the frame plates are fastened.
The same system can be achieved by providing tongues in the
marginal portion of the frame plates, and grooves in the strips
attaching the pair of frame plates.
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CONNECTION SYSTEM FOR CONCRETE AND STEEL
o STRUCTURES

This invention relates to structural connectors for joining
structural concrete members to each other, or to steel mem-
bers, or for joining steel members to each other.

One of the objects of the invention is to provide structural
connectors which may be standardized, which facilitate
erection, and provide continuity of load transfer including mo-
ment. .

Structural connectors: embodying my invention comprise
three essential elements, namely, a pair of facing frame plates
each fastened to one of two structural members intended to be
connected together, elongated relatively narrow tongue strips
surrounding the facing frame plates, and fasteners which en-
gage both frame plates, and tongue strips and securely con-
nect them together.

Each frame plate is relatively flat and may be of varying
shapes though usually rectangular, provided with thickened
marginal portions which are recessed and grooved longitu-
dinally to different depths inwardly from their peripheral sur-
faces, and provided with widely spaced notches in the face of
the thickened marginal portion extending from the recessed
surface to the inner edge of the marginal portion of the plate.
The thickened marginal portion may be integral with the flat
plate or may consist of four pieces mitered and assembled like
a picture frame and attached to the plate near its outer edges.

If the frame plates are-rectangular, four tongue strips are
used with each pair of frame plates, each strip as long as one
edge of the plate. Each strip comprises a relatively flat strip of
metal adapted to seat in the outwardly opening recesses of two
facing frame plates, and provided with spaced apart paralle!
tongues adapted to seat in the grooves of the two facing frame
plates. The tongue strip is provided with holes extending
therethrough midway between the tongues, and registering
with the semicircular indentations or notches in the facing sur-
faces of the thickened marginal portions of the frame plates.

The fastener elements of the combination are headed bolts
which extend through the registering notches of the thickened
portions of the frame plates and the holes of the tongue strips.
The fasteners are preferably tack-welded to one of the two
frame plates of a pair, with the head of the bolt adjacent the
inner edge of the thickened portion of the frame plate, and the
threaded end protruding from the tongue strip, in readiness to
receive a washer and nut on said end.

The combination of a pair of frame plates, tongue strips and
fasteners provides means for quickly and easily connecting
two structural members together. One of the two frame plates
of a pair may be attached to the reinforcing bars of a concrete
pedestal or other member and the other of the two frame
plates may be attached by welding a beam such as a wide
flange steel beam or a column, or the frame plates of a pair
may be fastened to reinforcing bars or anchor bolts of two
concrete structures, or be welded to two steel structures.

In the drawings:

FIG. 1 is a vertical sectional view of a steel beam or column
and a concrete member connected together by the structural
connector system embodying my invention. )

FIG. 2 is a horizontal sectional view on a reduced scale, in
the plane of the line 2-2 of FIG. 1, looking downwardly on the
lower of the two frame plates, as indicated by the arrows.

FIG. 3 is a horizontal sectional view in the plane of the line
3-3 of FIG. 1, looking downwardly on top of the upper of the
two frame plates, as indicated by the arrows.

FIG. 4 is an elevational side view showing the connector of
my invention and parts of the structural members to which it is
connected. :

FIG. 5§ is a vertical sectional view, on an enlarged scale,
through the thickened marginal portions of a pair of facing
frame plates.

In the embodiment of the invention shown in the drawings,
frame plates 19, 11, are flat square-shaped plates provided
with thickened marginal portions 12, 13, respectively, which
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extend around the plates adjacent their outer edges. The
abutting faces of the thickened portions 12, 13, are designated
14, 15, respectively, as best shown in FIG. §. The inner edge
surfaces 16, 17, of the frame plates are cut away or recessed
adjacent their abutting faces as indicated at 18, 19, respective-
ly. The abutting faces 14, 18, are notched as shown by the
broken lines 20, 21, in FIG. 5. The notches may be semicircu-
lar or angular in cross.section. The thickened portions 12, 13,
are recessed on their outer faces to provide an outwardly
opening cavity 22 defined by the surfaces 23, 24 and 25. The
cavity 22 communicates with longitudinally extending grooves
26, 27, respectively, in the thickened portions of the frame
plates.

As shown in FIG. 1, the frame plate 10 is connected to a
concrete pedestal 30 by a nut 31 engaging the threaded end of
a reinforcing bar or an anchor bolt 32 in the concrete. The
mating frame plate 11 is connected by welding 33 to the
flanges 34 of a steel I-beam 35. The frame plates constituting a
pair df plates may be connected by any suitable means to
either concrete or steel structural members. For example, one
plate may be welded to the web of a steel column and the
other frame plate to the end of a crossbeam, respectively, for
ultimate connection for the two structural members. The com-
bination of a pair of mating frame plates, tongue strips and
fasteners functions as a standardized connector regardless of
variations in materials of the structures being connected and
methods of attachment of the frame plates to said structures.

When the frame plates 10 and 11 of a pair are attached,
respectively, to structures to be connected, such, for example,
as 30, 35, the surfaces 14, 15 of the thickened marginal por-
tions 12, 13, respectively, face each other, and the notches 20,
21 register to form a circular or other shaped opening extend-
ing from the surface 23 of the cavity 22 to the inner edge sur-
faces 18, 19 of the marginal portions of the frame plates.

Tongue strips 40 are elongated relatively narrow flat strips
provided with longitudinally extending tongues 41, 42, which
are complemental to the grooves 26, 27, respectively, of the
frame plates 10, 11. The thickness of the tongue plates 40 is
equal to the depth of the cavity 22 so that when the tongue
strips are seated in the cavity 22 and grooves 26, 27, the outer
peripheral surfaces of the frame plates 1@, 11, and of the ton-
gue strips 40 are flush. The tongue strips 40 are provided with
holes 45 spaced apart longitudinally of the strips and located
to register with the semicircular or other shaped registering
notches 20, 21, in the frame plates. The shape of the holes 45
conforms to the cross-sectional shape of the registering
notches 20, 21 in the facing surfaces of the marginal portions
of the frame plates.

When the frame plates and tongue strips are assembled as
shown in FIG. 1, the notches 20, 21 of the frame plates re-
gister with each other to form transversely extending openings
which register with the holes 45 in the tongue strips. The
openings 20, 21, 45 are adapted to receive fasteners 56 (round
or other shape to conform to the openings) which connect the
frame plates to each other and thereby connect the structural
members 30 and 35 to which the frame plates are connected.

The fasteners 50 are headed screw-threaded bolts in which
half of the heads 51 are milled off as shown in FIG. 1, or
threaded rods welded into place. The fasteners 56 are tack-
welded or otherwise held in place in one of the two frame
plates, as shown in frame plate 10, so that the head 51 fits
within the recess formed by inner surfaces 18 of the thickened
portion 12 of the frame plates. The body of the bolt 50 rests in
the notch 20. After the frame plate 11 has been placed in posi-
tion to abut the plate 10, the tongue strip 4@ is installed by
causing the strip holes 45 to receive the bolts 50 as the tongue
strips are seated in the cavity 22 and grooves 26, 27. Then the
washers 52 and nuts 53 are applied to the threaded shanks or
fasteners 50 and tightened to draw the tongue strips 40 against
the frame plate. ‘

The attachment of the frame plates to the structures in-
tended to be connected to each other may be performed on
the site of a building, or in the case of steel structures the
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frame plates may be welded or otherwise preattached to said

structures. After the frame plates have been fastened to the
structural members, and the latter have been placed into their
intended positions with the frame plates of a pair facing each
other, then the connection is completed by merely inserting 5
the tongue strips on the peripheral sides of the abutting frame
plates, with the fasteners 50 extending through the holes 45 of
the tongue strips, and applying the washers 52 and nuts 53 to
the protruding ends of the fasteners 50.

The structural members, such as 30 and 33, for example,
may be in axial alignment with each other or they may extend
at an.angle to each other. The frame plates of a pair are at-
tached to the structural members on the appropriate surfaces
so that the frame plates face each other as described and

The same system can be achieved by reversing the positions

of tongues and grooves. The tongues 41 and 42 could be in-

corporated in the marginal portions 12 and 13 of the frame

plates 10 and 11, and the grooves 26 and 27 could be incor-

porated in the peripheral strips 40.

I claim:

1. A connection system for concrete and steel structures

comprising

a. a pair of frame plates which face each other when each
plate is fastened to one of the structures to be connected,

b. thickened marginal portions on the frame plates abutting
each other, each marginal portion being provided with an
outwardly opening peripheral longitudinally extending
cavity and a longitudinal groove communicating with the
cavity, and spaced apart notches on the face abutting the
other frame plate,

c. peripheral tongue strips which fit in the cavity of the
abutting marginal portions of the frame plates and have
tongues which enter the grooves in the said portions, and
holes in the tongue strips registering with the notches of 35
the frame plates when in abutting positions, and

d. a fastener extending through the registering notches in a
pair of frame plates and a hole in the tongue strip to con-
nect the pair of frame plates together and thereby con-
nect the structural members to which the frame plates are
fastened.

2. The connecting system defined by claim 1, in which the
outer face of each tongue strip is parallel and approximately
flush with the peripheral surface of the thickened portions of
the frame plates.
3. The connection system defined by claim 1, in which the
fastener is a headed bolt having its head bearing on the inner
face of the thickened portion of the frame plates, and its shank
protruding beyond the peripheral surface of the frame plates
for reception of a washer and nut for holding the frame plates
of a pair together.
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4. The connection system defined by claim 1, in which the
fastener is a threaded member welded to one of the frame
plates of the pair.

5. The connection system defined by claim 1, in which the
notches in the abutting faces of the frame plates are semicircu-
lar and the holes in the tongue strips are circular and the same
diameter as the openings formed by registering notches in the
abutting faces of the frame plates.

6. The connection system defined by claim 1, in which the
frame plates are rectangular in shape, the thickened marginal
portions extend around the four edges of each frame plate,
and each of the tongue strlps is equal in length to an edge of
the frame plates.

7. The connection system defined by claim 1, in which the
inner surfaces of the thickened portions of the frame plates
are recessed, and the fasteners are headed bolts, the heads of
the bolts being located in the recesses on the inner surfaces of
the thickened portions and the shanks of the bolts protrude
outwardly through the thickened portions and the tongue
strips.

8. A connection system for connecting a reinforced

concrete structure and a steel structure, comprising
a. a reinforced concrete structure which has threaded mem-

bers protruding therefrom,

b. a steel structure to be connected to the concrete struc-
ture,

. a pair of frame plates which face each other when each
plate is fastened to one of the structures to be connected,

d. means connecting one of the plates to the members of the
concrete structure,

e. means connecting the other of the plates to the steel
structure,

f. thickened marginal portions on the frame plates abutting
each other, each marginal portion being provided with an
outwardly opening peripheral longitudinally extending
cavity and a longitudinal groove communicating with the
cavity, and spaced apart notches on the face abutting the
other frame plate,

g. tongue strips which fit in the cavity of the abuttmg mar-
ginal portions of the frame plates and have tongues which
enter the grooves.in said portions, and holes in the tongue
strips registering with the notches of the frame plates
when in abutting positions, and

h. a fastener extending through the registering notches in a
pair of frame plates and a hole in the tongue strip to con-
nect a pair of frame plates together and thereby connect
the structural members to which the frame plates are
fastened.

9. The connection system defined by claim 8, in which one

of the frame plates is welded to the steel structure.
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