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This invention relates to grating structures
and is particularly applicable to grating struc-

tures such as are used for reinforcing in bridge .

floors, runways, vault covers, loading platforms,
stair-treads and in other locations. The grat-
ing structure may be used with or without a fill-
ing of concrete or other material.

Tt is the common practice at present to .form
bridge floors and the like by laying previously
assembled units or slabs over a skeleton support-
ing structure, such as the sills or stringers of a
bridge. Such units or slabs of a convenient size
are fabricated in the shop from metal elements
and after assembly in position in the structure,
the units or slabs are usually welded together to
form a continuous floor. Each unit in general
is made of spaced apart bearer bars of a desired
size and shape secured together by transverse
cross bars usually at the top. In many struc-
tures bottom cross bars are also used. The tops
of the cross bars and the top bearer bars are
usually in the same plane and serve as surface
armoring when a filling material is employed.
After assembly, the spaces between the various
bars of the slab are commonly filled with con-
crete or other material, although in some in-
stances the structure is used without a filling as
an “open mesh” floor.

It is a fairly wide spread practice in the art
to secure the bearer bars and cross bars together
by electric pressure welding. In some instances
it is preferred to join the bearer bars and cross
bars by passing the cross bars-through slots in
the webs of the bearer bars and then to deform
or fasten the bars together so as to make a rigid
structure.  According to my invention the join-
ing of the bearer bars is accomplished by a com-
paratively simple arrangement of cross bars and
slots in the webs of the bearer bars to form a
rigid structure. ‘

Such structures are usually subject to severe
strain and it is essential that the various shear-
ing, bending, and transverse stressses be proper-
ly distributed. - It is one of the objects of my
invention to provide a unit or slab which is sim-
ple and inexpensive to fabricate and erect and
which will adequately resist the various stresses
to which it is subjected.

By use of a structure made according to my

invention, the various stresses encountered are .
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effectively taken care of and the structure is

simple and inexpensive to fabricate and erect,
and the completed structure is a rigid and strong
one, ’ )

- In the accompanying drawings where I have

shown, for purposes or illustration only, certain
preferred- embodiments of my invention:

Figure 1 is a fragmentary plan of a unit or
slab;

Figure 2 is an elevation along the line IT—II
of Figure 1; :

Figure 3 is a fragmentary detail of a suitable
top cross bar;

Figure 4 is a fragmentary view in enlarged per-
spective showing a portion of a bearer bar with .
a vertical slot;

Tigure 5 is a fragmentary view in enlarged per-
spective of a portion of a bearer bar with an in-
clined slot; '

Figure 6 is a fragmentary view in elevation,
showing the cross bar of the construction shown
in Figure 5, in final position;

Figures 7 and 8 are fragmentary details in ele-
vation showing a  horizontal slot, and with a
cross bar in position; : v

Figure 9 is a fragmentary view in perspective
of a top cross bar suitable for use in connection
with the form of slot shown in Figures 7 and 8,
but to a smaller scale;

Figures 10 and 11 are fragmentary views in
elevation of still another form of slot with a
cross bar in various positions;

Figure 12 is a fragmentary cross section along
the line XII—XII of Figure 11;

Figure 13 is a fragmentary view of a top cross
bar suitable for use in connection with the form
of slot shown in Figures 10 and 11; ‘

Figure 14 is-a fragmentary view in elevation
of another slot and cross bar construction;

Figure 15 is a view along the line XV—-XV of
Figure 14; s

Figure 15a is a fragmentary view in perspective
of a top cross bar suitable for use in the con-
struction shown in Figures 14 and 15;

Tigure 16 is a fragmentary view in elevation
showing still another construction;

Figures 17 and 18 are views along the line
XVII—XVII of Figure 16, Figure 17.showing the
construction when nearly finished, and Figure 18
showing the compieted construction;

Figure 19 is a fragmentary view in perspective
of a top cross bar suitable for use in the construc-
tion shown in Figures 16, 17 and 18;

Figure 20 is a fragmentary view in perspective
of a top crossbar suitable for use in the construc-
tion shown in Figures 21 and 22; ,

Figure 21 is a fragmentary view in elevation
showing still another form of construction;

“Figure 22 is a view along the line XXII—XXII

55 of Figure 21;
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Figure 23 is a view along the line XXIIT—
XXIII of Figure 24;

Figure 24 is a fragmentary view in elevation
showing still another form of construction; and

Figure 25 is a fragmentary view in perspective
of a top cross bar suitable for use in the construe-
tion shown in Figures 23 and 24.

In the drawings there is shown in Figures 1
and 2 a portion of a slab or unit which consists
of spaced apart longitudinally extending main
bars or bearer bars 2 of a desired shape and size.
The bearer bars 2 herein described and illus-
trated have a web 3, a head 4 and a base¢ 5. The
longitudinal bars 2 are connected adjacent their
tops by cross bars 6 and the bases 5 are usually
connected by cross bars T near the bottom of the
webs. In some instances, the bottom cross bars
1 may be dispensed with. The top of the bearer
bars 2 and the top of the cross bars 6 lie in sub-

stantially the same plane when assembled in the o

unit. For ease in fabrication and erection, units
or slabs are formed in convenient . sizes in the
shop and are assembled in the field to form the
completed structure which may rest on a sup-
port 8, for example, a stringer of a bridge. The
desired number of units or slabs are placed side
by side and welded together at appropriate con-
tact points to form the flooring. The spaces in
the flooring are customarily filled with concrete
‘or other filling material, but it is to be under-
stood that in some installations unfilled units
may be used.

The web 3 of the longitudinal bearer bar 2
is slotted near the head 4. The slots may assume

various forms, but all of them are so arranged as =

to have a locking lug associated therewith to lock
the transverse top cross bars 6 in position.

" Inthe construction shown in Figures 1 through
4 there is shown a unit in which the web slots
8 are vertical. The slots 9 are of a size to re-
ceive top cross bars 6 (Figure 3). Cooperating
with the lower portion of the slot is a lug 18
stamped out of the material of the web. The
transverse bars 6 are substantially rectangular in

cross-section and one edge thereof has a plural- i3

ity of recesses It with sloping bottom portions
2. The recesses il are shaped to conform to the
shape and size of the head 4 of the bearer bars
2 and are spaced apart the same distance as the
spacing of the bearer bars 2. The depth of the
slots 9 is substantially the same as the depth of
the bars 6, and the lug 10 is so positioned that
when the cross bars 6 are raiged into the final

position shown in Figure 2, the top portion of the .

lug 10, when forced back into the slot 9, as shown
in dotted lines in Figure 4, and numbered 10,
contacts the bottom of the bar 6 and holds it
securely in position with the bottom of recesses
ti tightly pressed against the bottom of head
4 and the fop of the bar § is in substantially the
same plane as the top of the head 4.

In assembling this unit, the longitudinal bars
2 are properly spaced and the top cross bars 6
are passed through the aligned slots 9 until the
recesses |1, which are spaced apart the same dis-
tance as the space of the girder members 2, are
in position to cooperate with the heads 4 of the
bars 2. The top Lars 6 are then raised into the
position shown in Figure 2 where the tops of the
cross bars and the tops of the girder bars 2 are
in substantially the same plane. The lugs 10
are then forced hack into the slots 9 to lock the
cross bars 6 securely in position.

The bottom parts of the bearer bars 2 may be
secured together by bottom transverse bars T
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which may conveniently be of circular cross-sec-
tion. These bars are passed through appropriate
holes in the lower part of webs 3 adjacent the
base 5. The bars T are then welded to the webs
3. If desired, the bottom cross bars 1 may be of
any other section, for example, rectangular. If
rectangular bars are used, they may be passed
through horizontal slots in the webs 3 and after
the bars T are in position, these portions of the
bars between the adjacent bearer bars 2 are
twisted through an angle of about 90°, thus lock-
ing the bottom cross bars and the longitudinal
bars in fixed relation.

In Figure 5 there is shown one of the preferred
constructions, in which the slots 9¢ are at an
angle to the vertical. I have found an angle of
about 30° to be a convenient one. Each of the
slots 9a has associated with it a lug 108a formed
from the material of the web 8a. The length
and thickness of the slots is sufficient to accom-
modate the top eross bars 6. In this inclined
slot construction, the top cross bars 6 are passed
through the aligned slots 9a and the bars 6 are
then moved upwardly along the slots until the
hottoms 14 of the recesses Il are pressed firmly
The position
of the slots 8¢ is such that when the lugs (0a
are forced back into the slots 8a, the tops of the
lugs contact the bottoms of the bars 6. After the
bars 6 are in their uppermost position in the
slots, the portions I3 between the recesses Il are
turned upwardly to a vertical position 3¢, as
shown in Figure 6.  The slots 8a and the bars 6
are 5o proportioned that when the bottoms 14
of recesses 1|1 contact the bottoms of the heads
4a, the top edges of portions 3 of the bars 6,
when bent upwardly to the vertical position, will
be in substantially the same plane as the tops.
of the heads 4a.

In the slot construction shown in Figures 7
and 8, the slots 80 are substantially horizontal
and have associated with them outstanding lugs
100 formed from the material of the webs 30.
The cross bars 1§ (Figure 9), used in this con-
struction, are substantially rectangular in cross-
section and one eédge thereof has a plurality of
recesses 16, with bottoms 16a, formed at inter-
vals corresponding to the spacing of the bearer
bars of the slab. In assembling this construc-
tion, the bars 15 are passed through the aligned
slots 8b in the spaced apart bearer bars. The
portions [T between the recesses 16 are then bent
upwardly to a vertical position, as shown in Fig-
ures 7 and 8, and the lugs 10b are bent back into

5 the slots 90 where they contact the corner of

the bend formed in the bars 15. The size of the
slots, - their position in the webs and the bars
15 are all so proportioned that the bars 5 are
securely held in slots 9b and the top edges of
the portions IT are in substantially the same

plane as the tops of the heads 4b. This is clearly

shown in Figures 7 and 8. In Figure 7 the lugs
{00 are in the position in which the bars are
first assemibled and in Figure 8 the lugs 10b have
been bent back to be received in the slots 9b.

In the construction shown in Figures 10, 11
and 1Z there is shown inclined Y slots 8¢, formed
in the webs 3c as indicated. - Formed in connec-
tion with these slots from the material of the
webs 3¢ are lugs I0c. In this construction, the

‘cross bars 6c are of angular shape and have

récesses tic formed in oné leg of the angle af
spaced apart intervals corresponding to the de-
sired spacing apart of the bearer bars. In as-
sembling this unit, the cross bars 6c are insefted
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in the slots 9¢ as shown in Figure 10. The bars
6c are then moved upwardly and to the right to
the position shown in Figure 11, in which posi-
tion the top parts of the bar 6c¢ are in substan-
tially the same plane as the tops of the heads 4c.
The lugs 10c are then forced back into the slots
9¢ where they bear against the bottoms of the
bars 6¢ and hold them securely in position. The
size of the slots, their location in the webs and

the proportions of the bars 6c are all such that -

when the bars 6¢ are in the position shown in
Pigure 11, the bottoms of recesses fic bear tight-
1y against the bottoms of the heads 4c, the tops
of the bars 6¢ are in substantially the same plane
as the tops of the heads 4c and the lugs 10c bear
against the bottoms of the bars 6c.

Tn Figures 14 and 15 there is illustrated a con-
struction in which the webs 3d have horizontal
glots 9d formed therein near the bottom of the
head portions 4d of the bearer bars. Through
these slots the cross bars 19, which are substan-
tially the same size as the slots, are passed. The
cross bars 19 have recesses 20 formed at intervals
along one edge of the cross bar. The recesses
20 are formed so that there is a tab portion 21
in the recess, the width of the cross bars at. the
tab portions being uninterrupted. The recesses
20 are spaced apart a distance corresponding to
the desired spacing apart. of the bearer bars. In
assembling this construction the cross bars 19
are threaded through the aligned slots 9d until
the tab portions 21 are in register with the webs
3d of the bearer bars. The portions 22 between
the recesses 20 of the cross bars 19 are then bent
through an angle of approximately 90° so that
the slotted edges of the cross bars 19 are in sub-
stantially the same plane as the top of the bear-
er bar heads 4d as shown in Figure 14. The posi-~
tion of the slots 9d and the depth of the recesses
20 are such that the top of the cross bars 19
and the top of the heads 4d lie in substantially
the same plane when the unit is assembled. The
uninterrupted width of the cross bars 19 at the
tab portions insures that the slots 94 will be
completely filled, preventing movement of the
cross bars along the bearer bars.

In Figures 16, 17 and 18 I have shown a con-
struction in which the bearer bars have a narrow
welding rib 23 projecting vertically upward from
the center of the top of the heads de. Through
the web 3e generally horizontal slots 9e are
formed. Each slot hasan adjoining cut out por-
tion 24 extending downwardly at right angles to
the longitudinal axis of the slot. The cross bars
95 used in this construction have Trecesses 26
formed in one side thereof, the recesses having a
projecting tab portion 21 and lug portions 28 as
shown in Figure 19. The recesses 26 are spaced
apart the same distance as the desired spacing of
the cross bars with which they are used. In
assembling this construction, fhe bars 28 are
passed through the slots 9e, the lugs 28 passing
through the portions 24 of the glots. The center
of the tab portions are placed in line with the
center line of the webs 8e of the cross bars. The
portions 29 of the cross bars 25 between the re-
cesses 26 are then bent upwardly to the position
shown in Figure 17 and the lugs 28 are forced into
the position shown in Figure 18 where the ends
thereof are in close contact with the sides of the
welding ribs 23. The proportions of the various
parts of the bearer bars and the cross bars are
such that the top edges of the portions 29 of the
bearer bars 25 and the top of the welding ribs 23
lie in substantially the same plane,
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In Figures 21 and 22 there is illustrated a con-
struction in which bearer bars similar to those
shown in connection with Figures 16, 17 and 18
are used. In this construction the glots 97 in the
webs 3f are vertical and have associated with
them lugs 10f formed from the material of the
webs 37, At the top of the slot there is an adjoin-
ing cut out portion 30 projecting generally at
right angles to the slot as shown in Figure 21.
The top of the slot is preferably situated imme-
diately adjacent the bottom of the heads 4f and
extends downwardly a sufficient distance to ac-
commodate the cross bar 8f. The cross bars 31
(see Figure 20) are substantially rectangular in
cross section and one edge thereof has a plurality
of recesses 32 formed at intervals corresponding
to the desired spacing of the bearer bars. At the
sides of the recesses 32, adjacent the top there is
provided projecting lugs 33. In assembling this
construction, the cross bars 32 are passed through
the aligned slots 9f in the spaced apart bearer
bars. The bars 31 are then moved upwardly to
the position shown in Figure 21 and the lugs 10/
are forced back into the slots 8f and the lugs 83
are deformed so as to contact the sides of the
welding ribs 34 projecting upwardly from the
heads 4f. The bars 31 are so formed and the slot
87 so shaped and positioned that when the cross
bars 31 are in the position shown in Figures 21
and 22, the sides of the recesses 32 closely engage
the sides of the heads 4f of the bearer bars. The
lugs 23 are in close contact with the welding ribs
34 and the top of the bearer bars 31 are in sub-
stantially the same plane as the top of the welding
ribs 34.

In the construction shown in Figures 23 and 24,
there are provided bearer bars of inverted T shape
having a web portion 85 and a base portion 36. A
horizontal slot 37 is formed a short distance below
the top of the web 35. This slot is the proper
size to accommodate the cross bar 38 shown in
Figure 25. The cross bar 38 has recesses 39
formed in one edge thereof at spaced apart inter-
vals corresponding to the spacing of the bearer
bars with which it is used. The recesses 39 have
tab portions 49 therein, the width of the bar at
the tab portions being uninterrupted. In as-
sembling this construction, the bars 38 are passed
through the aligned slots 31 until the centers of
the tab portions 89 are in line with the center
line of the webs 35. The portions 41 between the
recesses 89 of the cross bars 38 are then rotated
through an angle of approximately 90°. The por-
tions of the cross bar between the bearer bars 41
will then be vertical. The location of the slot 37
and the depth of the recesses 39 are such that the
tops of portions 41 of the cross bars 38 and the
tops of the webs 36 of the bearer bars are in sub-
stantially the same plane in the completed unit as
shown in Figure 24.

1t is understood in all of the constructions
illustrated that the top cross bars may be welded
to the heads as shown, for example, in Figure 12,
but this welding is not necessary to a rigid and
strong structure. It is also understood that the
recesses in the cross bars may closely follow the
conformation of the heads of the bearer bars, as
shown in Figure 3, or may generally follow them
as shown in Figure 9.

Tn some instances it will be desirable to provide
plates 18 between the base portion of the bearer
bars to serve as bottom form plates for the con-
crete fill, if used. These plates {8 may rest on the
base portions and, if desired, may be spot welded
thereto at intervals,
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While I have shown and described several spe-
cific preferred embodiments of my invention, it
will be understood that I do not wish to be limited
precisely thereto and that various modifications
may be made within the scope of the following
claims.

I claim:

1, In a grating structure a plurality of bearer
bars set on edge in spaced parallel relation, said
bars having a bulbous uninterrupted head por-
tion and a web portion, aligned straight slots. in
the web portion adjacent the head portion and
flat cross bars disposed to extend through the
slots of adjoining bearer bars, the top portion of
sald cross bars having recesses to conform to the
head portion, and a tab portion extending from
the base of each recess, the bottoms of said cross
bars being continuous, the cross bar having bend-
able portions between the recesses which project
vertically upwardly in the structure, the slots
being so dispesed and the bars so proportioned
that the cross bars in the structure extend sub-
stantially to the top of the bearer bars and the
tab portions lie in the slots, the top portions of
the cross bars between the bearer bars being sub-
stantially straight.

2. In o grating structure g plurality of bearer
bars set on edge in spaced parallel relation, said
bearer bars including a bulbous head having a
rib projecting vertically upwardly from the cen-
ter thereof and a web portion below the head,
aligned rectangular slots in the web portion ad-
jacent the bottom of the head, a cut out portion
extending downwardly at right angles to the lon-
gitudinal axis of the slot, and rectangular cross
bars extending through the aligned slots, one
edge of the cross bars having recesses, the sides
of which lie along the sides of the bulbous head,
a tab portion projecting from the cross bar at
the bottom of each recess and received in the
horizontal slots of the bearer bars, and lug por-
tions which extend into the recesses to a point
adjacent the rib of the head, the bottoms of
said cross bars being continuous, the cross bars
having portions between the recesses which ex-
tend vertically and substantially straight hori-
zontally between the bearer bars, the slots being
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's0 disposed and the bars so proportioned that

the portions of the cross bars between the bearer
bars exferd substantially to the top of the ribs
of the bearer bars, the tab portions lie in the
slots and the leg portions extend across the edge
of the bulbous head to the rib thereof.

3. In'a grating structure, a plurality of bearer
bars set ont edge i spaced parallel relation, said
bars having a web portion and a top portion,
the top portion of the bars being continuous,
straight aligned slots in the web portion adja-
cent to the top portion and flat cross bars dis-
posed to- extend through the slots of adjoining
bearer bars, the tops of said cross bars having
recesses to conform to the tap- portion of the
bearer bars, and a tab portion extending from
the cross bars at the base of each recess, the
Lottoms of said cross bars being continuous and
the parts of the cross bars extending between
the said bearer bars being bent upwardly to a
positionr which is vertical when the structure is
horizontal, the top portions of the cross bars ex-
tending between the bearer bars being straight.

4. In a grating structure, a plurality of bearer
bars set on edge in spaced parallel relation, said
bars having a web portion and a top portion, the
top pertion-of the bars being continuous, straight
aligned slots in the web- portion adjacent to the
top-portion and fat eross bars disposed to extend
through the slots of adjoining bearer bars, the
tops of said cross bars having recesses to con-
form to the top portion of the bearer bars, and
spaced apart the same distance as the bearer
bars, and & tab portion extending frem the cross
bars at the base of each recess which registers
in the slots, the width of the cross bar at the
tab pertion being the same sas the width of the
rest of the cross bar and substantially equal to
the width of the slots in the web portion, -said
cross bars having portions extending between
the recesses which are bent inte a vertical plane

when said grating structure is horizontal, the

top portions of the cross bars being substantially
straight, the bottom of each cross bar being con-
tinuous, '

HARRY . NAGIN,



