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To all whom it concern. 
Be it known that I, ROBERT A. CUMMINGS, a i 

' resident of Beaver, in the county of Beaver 1 

IO) 
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25 

and State of. Pennsylvania, have invented a new and useful Improvement in Concrete-and 

Metal Structures; and I do hereby declare the 
following‘ to be a full, clear. and exact descrip- ' 
ti'on thereof. , > > 

My invention relates to composite metal 
and-concrete structures, such as bridges, via 
ducts, reservoirs, docks,‘ ?oors, roofs, walls, . 
and other portions of ?reproof buildingsand ' 
other structures. 7 . ' I 

The object of my invention is to provide a composite concrete-and-inetal structure which 1 

is more rigid and stronger than similar struc 
tures heretofore used. ‘ _ 

In ?reproof or other structures it is the c1is 
tom to ?ll in the spaces between the metal mem- 3. 
bers with concrete or the like in order to 
form arches, ?oors, Walls,‘ roofs, and the like. 
Inasmuch as the concrete has very little ten- 1 
sile strength, so that any strain thereon is ; 
liable to rupture the same, and also in order ! 
to sti?en the same both vertically and later 

‘ 

ally, it is the custom to embed therein metal 
lic bars, known technically as “core” bars or 1 

. units, and preferably these core-bars'are pro- 1 
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vided with roughened or irregular sides or§ 
otherwise shaped so as to be of irregular 
form longitudinally in order that the con- . 
crete may obtain a ?rmer grip thereupon, thus 2 
greatly aiding in resisting the tensile strains , 
on the concrete. My invention relates to this 
class of concrete-and-metal structures; and it § 
has for its object to provide a construction i 
whereby the core-bars are more ?rmly secured 
or anchored in the concrete, thus greatly ' 
strengthening the latter; and more especially 
against tensile strains. - 
The invention consists in‘ general of acorew 

bar having broadened and ?attenedportions, 
together with one or more transversely-‘ar 
ranged plates, blocks, or other elements pro 
vided with openings through which the core 
bar passes and wherein it is locked by means 
of its broadened and ?attenedportion, and 
which plates, together with the core-bars, are 
completely embedded in the concrete and 
serve as abutments against which the latter 

through transversely of the core-bar. 

bears, so that longitudinal stresses on the. 
core-bar will‘ be resisted by the compressive 
strength of the concrete. 
The invention also consists in a series of 

core-bars, together with metallic anchor-plates 
extending transversely of the core-bars and 
secured thereto, so as to be held against move 
ment longitudinaly thereof, said core-bars and 
anchor-plates being entirely embedded in con- ' 
crete or the like. > 

In; the accompanying drawings, Figure 1 is 
a plan view showing one application of my 
invention. Fig. 2 is a vertical section there 

Fig. 3 
is a similar view parallel to the core-bar. 
Fig. 4: is an end view showing a modi?cation. 

1 Fig. 5 is a plan view of the preferred form 
of core-bar. Fig. 6 is a similar View of a 
modi?ed core-bar. Fig. 7 is a view showing 
a modi?ed form of anchor-plate, andFigs. 
8 and 9 illustrate the manner of joining the 
ends of two core-bars. I > 
In the drawings I have shown the invention 

applied to the formation of a composite slab 
of metal and concrete or the like; but it will 
be understood that this same structure can be 
used either for arches,‘ ?oors, ceilings, walls, 
roofs, or other structure wherein concrete 
with strengthening core-bars are or may be 
employed. I 

As shown in Fig. 1, the concrete 2 has em 
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bedded therein a series of core-bars 3, the lat- ‘ 
ter being shown_ of the form illustrated in 
Fig. 5 as composed of a round bar which at 
intervals is squeezed, rolled. forged, or other 
wise treated to form broadened and ?attened 
portions 5, thus giving the core-bar an irregu 
lar outline longitudinally and forming thereon 
a series of shoulders which take a ?rm grip 

_ on the concrete.‘ 7 This speci?c form of ‘core 
bar, however, is old.. My invention consists 
in applying to such core-bar a series of anchor 
plates or bars having openings through which 
the core-bar passes and wherein it_ is locked 
by its broadened and ?attened portion. My 
invention also consists in a series of core-bars 
of ‘any form, together with metallic anchor 
plates extending transversely of said core-bars 
and so secured thereto as to be held against 
movement longitudinally thereof.’ The an-. 
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chor-plates preferably will be narrow flat 
plates; but they may be of various other shapes 
differing materially from that of a ?at plate. 
In all cases said anchor-plates, together with 
the core-bars, are completely embedded in the 
concrete. These anchor-plates may be of va 
rious shapes, sizes, or lengths, and various 
numbers thereof may be employed. In Fig. 
1 I have shown comparatively long anchor: 
plates '7, applied near the ends of the core 
bars and extending a distance equal to the space 
between a series of such bars. These anchor 
plates 7 can extend the entire length of the 
slab‘or the space in the metal structure in 
which the concrete slab is placed or may ex 
tend any portion of said length or space.‘ In 
said ?gure I have also shown anchor-plates 8, 
which unite only two adjacent core-bars, and 
anchor-plates 9, which unite three or more 
core-bars. In Figs. 1 and 4 I have shown an 
chor-plates 10, which do not extend between 
two core-bars, but are merely applied to a sin 
gle core-bar, these plates being shown as cir 
cular, although any other shape may be em 
ployed. In Fig. 7 the anchor-plate 11 is pro 
vided on one edge with a notch or notches 
through which the bar or bars are passed. It 
will thus be seen that the anchor-plates may 
be of various shapes and sizes and may be ap 
plied to asingle core-bar or may be united to 
two adjacent core-bars or may be of su?icient 
length. to uniteany number of core-bars. 
These plates may also be used to unite two 
bars, as shown in Figs. 8 and 9, wherein two 
core-bars 12 12 pass through a slot in a plate 
7 and are thus united to form a continuous 
length of bar where bars of unusual length are 
required. These anchor~plates will be secured 
to the core-bars in any suitable mannerso 
that they cannot move longitudinally thereon. 
A preferred way of securing this result is 
by providing the anchor-plates with slots 13, 
preferably oblong or rectangular in outline, 
as shown, formed in the plate in any desired 
way and having the core-bars provided with 
heads or broadened flattened portions 14 of 
such dimensions that the latter can be passed 
through the slot and then by giving the bar 
a quarter-turn are brought crosswise of the 
slot in the plate and locking the latter to the 
bar. When a bar such as shown in Fig. 6 is 
used, anchor-plates can be secured only to the 
ends thereof, whereas with the form of core 
bar shown in Figs. 1 and 5 any number of 
anchor-plates can be locked thereto, since each 
of the broadened or, ?attened portions of the 
bar will serve to hold an anchor-plate in po 
sition. , 

In the use of my invention the core-bars 
and anchor-plates are properly assembled, and 
then the whole are enveloped and embedded 
in the concrete, and when-the latter sets there 
will be formed a composite metal and con 
crete slab or other structure which is exceed 
ingly strong and rigid, the anchor - plates 
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providing broad surfaces against which the 
concrete will abut, so that the compressive 
strength of the latter is fully utilized. The 
continuous anchor-plates 7 also resist strains 
in a direction transverse to the core-bars. In 
embedding such structures in concrete the 
ordinary practice is to place underneath the 
same a wooden frame known as “centering,” 
upon which the concrete is ?lled and which 
forms the lower face thereof. Di?iculty has 
been heretofore experienced in properly sup 
porting the metal bars at the proper height 
above the centering in order that the con 
crete may be ?lled in underneath the same. 
With my anchor-plates, however, I may pro 
vide suitable tongues or projections on the 
same, as shown at 15, which project below the 
lower edge thereof and form a strut or sup 
port to rest on the centering and hold the 
metal members at the proper height above 
the centering. Preferably these projections 
will be formed in punching the slots in the 
plates, thus forming tongues connected at 
their lower ends to the plate, which are bent 
down, as shown in Figs. 2 and 3, preferably 
alternately to opposite sides of the anchor 
plate, so as to form the projections or struts 
which will support the anchor-plates normally 
at right angles to the core-bars. These pro 
jections, however, maybe formed in a variety 
of other ways than shown; but this manner 
of forming them utilizes what otherwise would 
be scrap metal. 
While throughout the speci?cation I have 

referred to “anchor-plates” and have also 
used this term in the claims, it will be under 
stood that I do not limit myself to ?at plates, 
as obviously blocks or other shaped members, 
or even bars extending transversely of the 
core-bars and locked thereto, will also serve 
my purpose, although the ?at plates shown 
are the preferred construction. The term 
“anchor-plates,” however, in the claims is 
intended to cover all shapes of such members. 
What I claim as my invention, and desire 

to secure by Letters Patent, is-— 
1. In ?reproof or other structures, the com 

bination of a core bar or unit having a ?at 
tencd and broadened portion, an anchor-plate 
having an opening through which said core 
bar passes and wherein it is locked by means 
of its broadened and flattened portion, and 
concrete or the like enveloping and embed 
ding said core-bar and both faces of said an 
ehor-plate. 

2. In ?reproof or other structures, the com 
bination of a plurality of core bars or units 
having ?attened and broadened portions, a 
metallic anchor-plate having a plurality of 
openings through which said core-bars pass 
and wherein the latter are locked by means of 
their broadened and flattened portions, and 
concrete or the like enveloping and embedding 
said core-bars and anchor-plate. 

3. In ?reproof or other structures, the com 
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bination of a series of core bars or units, me 
talhc anchor-plates extending transversely of 
saidcore-bars and uniting adjacent ones there 
of and suitably secured thereto,so as to be held 
against movement longitudinally thereof and 
concrete or the like enveloping and embedding 
said core-bars and anchor-plates. V v 

4:. In ?reproof or other structures, the com 
bination of a core - bar having a series of 
broadened and ?attened portions intermediate 
its ends, a plurality of anchor-plates locked to 
said core-bar intermediate its ends, and con 
crete or the like enveloping and embedding 
said core-bar and anchor-plates. a 

5. In ?reproof or other structures, the com 
bination of a series of core-bars having a series 
of broadened and ?attened portions, and a se 
ries of anchor-plates having slots out there-p 
through and secured to said core-bars and 
uniting adjacent ones thereof. ' ' 

6. In ?reproof or other structures, the com 
bination'of a series of core-bars, ‘a series of an 
chor-plates secured to said core-bars both at 
their ends and intermediate their ends, so as 
to be held against movement longitudinally 
thereof and concrete or the like enveloping 
and embedding‘ said core-bars and anchor 
plates. ‘ 4 ' _ 

7 . In ?reproof or other structures, the com 
bination of core-bars, anchor-plates secured to 
such bars and provided With downwardly-pro 

8 

jecting portions to rest upon the centering,v 
and concrete or the like enveloping and em 
bedding said core-bars and anchor-plates. 

8.» In ?reproof or other structures, the com 
bination of core-bars, of anchor-plates having 
portions of the metal punched out to form 
slots through which said core-bars pass the 
punched - out portions being bent ‘to form 
tongues to rest‘ on the centering, and concrete 
or the like enveloping and embedding said 
core-bars and anchor-plates. , . 

9. In ?reproof or other structures, the com 
‘bination of a series of core-bars having ?at 
tened and broadened portions, continuous an 
chor-plates secured to said‘ core-bars at each 
end thereof, and concrete or the like envelop 
ing and embedding said core-bars and anchor 
plates. ' , 

10. A concrete slab having embedded there 
in a series of core-bars each having two or 
more anchor-plates locked thereto, so as to be 
held against movement longitudinally thereof, 
said anchor-plates also being embedded in the 
concrete, 
In testimony whereof I, the said ROBERT A. 

CUMMINGS, ‘have hereunto set my hand. 

ROBERT A. CUMMINGS. 
Witnesses: ' 

ROBERT C. TOTTEN, 
G. C. RAYMOND. 
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