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UNITED STATES PATENT OFFICE. 
RICHARD J. GRACE, OF PORTLAND, OREGON. 

METALLIC REINFORCING-BAR FoR conCRETE CONSTRUCTION. 

942,202. Specification of Letters Patent. Patented Dec. 7, 1909. 
Application filed. April 22, 1908. Serial No. 428,633. 

To all whom it may concern: 
Be it known that I, RICHARD J. GRACE, a 

citizen of the United States, and a resident 
of Portland, in the county of Multnomah 
and State of Oregon, have invented a cer 
tain new and useful Improvement in Metal 
lic Reinforcing-Bars for Concrete Construc 
tion, of which the following is a specifica 
tion, reference being had to the accompany 
ing drawings as constituting a part thereof. 
This invention relates in particular to 

that certain system of reinforced concrete 
construction of beams and arches now com 
monly in use, in which the metallic rein 
forcing member comprises a longitudinal 
bar or main member having a plurality of 
uprightly extending members, rigidly at 
tached to the main bar or member at points 
intermediate the ends thereof and consti 
tuting diagonak members auxiliary to the 
main member. Heretofore it has been dis 
covered that one of the most convenient 
methods for making such reinforcing metal 
lic member was to use a metal bar made with 
lateral webs along both sides, out of which 
the diagonal members are sheared and 
struck up. But this method of construc 
tion introduced inherent weakness, for it is 
well known that when a cut or shear has 
once been made in a material, and the sepa 
rate parts are subjected to considerable 
stress, there is a tendency of the shear be 
ing extended by the further tearing of the 
parts apart, . . . 
To pent such undesirable action and 

result is the purpose of my invention. To this end my improved metallic reinforcing 
member is made with increased cross section 
at the point where the shear or separation 
from the main body of the auxiliary mem 
bers terminate, whereby the ultimate 
strength, proportional to the average cross 
section of the auxiliary member, is devel 
oped before a rupture between the auxiliary 
member and the main body can take place. My method of procedure for obtaining 
the result referred to is more readily under 
stood by an R of the accompanying 
drawings, and the description thereof here 
iriafter contained." 

Figure 1 is a Bergy elevation of my improved metallic reinforcing member, a 
E. of one of the lateral webs thereof 
eing cut apart and Sstruck up, as in prac 

55 tice, to obtain the integral diagonal auxil 

cross section of the main body of the bar in 
its original condition; Fig. 2 is a partial 
side elevation, also representing the lateral 
web of the main body of the bar nearest the 
viewer as cut and bent in oblique position, 
to provide one of the auxiliary diagonal 
members referred to; Fig. 3 is a section 
taken on line A-A of Fig. 1; Fig. 4 is a 
section taken on line B-B of Fig. 1; Fig. 
5 is a side elevation of my improved rein 
forcing bar with the lateral web still re 
maining in its original uncut condition; and 
Fig. 6 is a diagrammatic side elevation, on 
a reduced scale, representing one of my im 
proved reinforcing bars with the lateral 
webs thereof struck up into diagonal aux 
iliary members, as below more fully de 
scribed. 

Referring to the letters as designating the 
parts described: The reinforcing member a 
may be rolled in the shape shown by the 
cross section, so as to provide at its sides 
integral lateral web-portions b, c. The cross 
section construction of the body of the bar a, 
in its entirety is best understood from an in 
spection and comparison of the cross sec 
tional views, Figs. 3 and 4. Approximately 
at the point of union between the lateral 
web-portions b, c, with the main body of the 
bar a, I provide a series of alined depres 
sions or cavities d, e, and preferably provide 
such depressions or cavities in both the un 
der and top surfaces of the bar a, as shown 
by the depressions lettered d, d, e, e' in 
Fig. 4. The depressions or cavities d, e, and 
their counterparts, d, e, serve a two-fold 
purpose. In the first place they facilitate 
the shearing or cutting of the lateral sec 
tions b from the main body of the bar a, 
to obtain a series of auxiliary diagonal mem 
bers f, for the purpose mentioned; and, in 
cidentally, the depressions d, d, e, e' on the 
uncut portion of the body of the bar a, and 
the half cavities d, d, d, on the diagonal 
auxiliary members provide the means for ef 
fecting a strong mechanical bond with the 
concrete enveloping said members; that is to 
say, the portion of the concrete entering said 
cavities interlocks with the shoulders of said 
cavities, thereby holding both the main and 
the auxiliary members of the bar against 
sliding displacement, and causing a unifica 
tion of resistance of the metal and concrete 
to the stresses to which the composite mass 
may be subjected. The shear or cut, by 

iary members; this figure also showing a which the lateral portion of the main body 
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of the bar a, is separated to obtain the in 
tegral auxiliary diagonal members, must ter 
minate in one of the depressions or cavities 
d, e, that is, just in front of an uncut por 
tion (g) of greater cross section area, and 
proportionately increased strength, whereby 
is effectively resisted any tearing-apart ac 
tion, generally induced by the stresses im 
posed upon the juncture of the two separated 
parts. 
While I have shown the cavities d, e, as 

being spaced apart, I do not, however, limit 
myself to such construction, since the cavity 
might be extended the full length of the aux 
iliary diagonal members to be cut from the 
main body of the bar a, the cut or shear, 
however, must terminate in front of a por 
ionike g, of increased cross section to fulfil 
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the purposes described. The object in not 
making the cavities d, e, the full length of 
said auxiliary diagonal members is to pro 
vide cavities d, d, d, and obtain the bene 
ficial results thereof described. However, it 
is evident that a similar result may be ob 
tained even though the cut faces of the main 
body of the bar and said auxiliary diagonals 
be not made with depressions; for the func 
tions of said cavities may be accomplished 
by twisting, roughening or otherwise adapt 
ing the surfaces of said parts to afford a 
hold to and interlock with the enveloping 
concrete mass. The body of the main bar a 
and its lateral extensions may in fact be 
shaped as considered desirable for the par 
ticular work in hand; but whatever its 
shape, if made in accordance with the scheme 
in my invention, it will be better adapted to 
effectively furnishin, one unit-bar the resist ance desired to all the tensile, compressive, 
shearing, torsional or bursting stresses en 
countered in reinforced concrete construc 
tion. 
The cross-section areas between the de 

pression are constant, that is, uniform, ex 
cept as to the slight variations caused in the 
forming of the depressions by the rolling 
process. In short, it may be said that there 
are two cross-section areas: a maximum com 
mon to all planes lying between depressions, 
and a minimum common to all planes 
through those portions having depressions, 
While I have described what I consider 

942,202 

the most practical way of constructing my 
bars, I desire it understood that the particu 
lar depressions shown along the shearing 
line are merely of relative importance, and 
that similar relative conditions may be ob 
tained in any manner which will leave a 
cross-section of greater area at the termina 
tion of the shears separating the auxiliary 
members from the main body, than the cross 
section of the sheared parts. 
Of course, it is not essential, although de 

sirable, that the lateral web-portions extend 
along both sides of the body of my bar. 
I claim: 
1. A reinforcing bar for concrete consist 

ing of a body made with a laterally project 
ing web, longitudinally spaced portions of 
greater cross-section area at intervals alon 
the web, and auxiliary members SNE 
from said web portions of the main body, 
the shear of i auxiliary members termi 
nating in front of said web-portions of 
greater cross-section area. 

2. A reinforcing bar for concrete consist 
ing of a body made with a laterally pro 
jecting web having a series of depressions 
along the line of union between the main 
body and said web, and auxiliary members 
sheared from said web-portions of the main 
body along the line of said depressions, said 
shears terminating in front of the said un 
depressed web-portions of greater cross-sec 
tion area. 

3. A reinforcing bar for concrete consist 
ing of a body made with a laterally pro 
jecting web having a series of depressions 
along the line of union between the main 
body and said web, auxiliary members 
sheared from said web-portions of the main 
body along the line of said depressions, said 
shears terminating in front of the said un 
depressed web-portions of greater cross-See 
tion, area, and said depressions in the body 
of the bar and its said auxiliary members 
being arranged to constitute shoulders adapt 
ed to prevent the displacement of said body 
portion and its auxiliary members in the 
concrete enveloping the same. 

RICHARD J. GRACE. 
Witnesses: 

S. S. HuMPHREY, 
CECIL LONG. 
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