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My invention relates to improvements in rein 
forcing bars, and more particularly to reinforc 
ing bars for use in reinforced concrete construc 
tion or the like. 

It is a well known fact that large and rela 
tively widely spaced deformations such as lugs 
or transverse or zigzag ribs on reinforcing bars 
as used in reinforced concrete construction add 
substantially to the resistance of such bars, when 
subjected to axial loads, against ultimate pull 
out, that is, against completely slipping through 
the concrete in which they are embedded. Con 
pared with plain bars, that is, bars relatively 
smooth surfaces with no such deformations, the 
resistance which such deformed bars offer against 
ultimate pull-out is substantially greater. How 
ever, while such large and relatively widely 
spaced deformations increase the resistance of 
bars to ultimate pull-out, they do not provide 
a substantial increase of resistance against some 
initial slip or against Small degrees of slip, Con 
versely, while very small continuous or closely 
spaced deformations, or surface markings on re 
inforcing bars, Such as may be found in knurled 
or similarly rouhened surfaces, add substantially 
to the resistance of such bars against Small slips 
relative to the Surrounding concrete, such small 
deformations or markings cannot be expected to 
add substantially to the resistance of the bar 
against ultimate pull-out, once initial slip has 
taken place. 

Heretofore, commercial deformed reinforcing 
bars have been provided only with relatively large 
and relatively widely spaced deformations, such 
deformations being so widely spaced that the 
greater portion of the bodies of the bars has a 
plain surface, with the result that resistance 
against Small degrees of slip is not increased 
materially over that of plain bars. It has been 
found that the resistance against small degrees 
of slippage can be substantially increased by 
providing Small closely Spaced ribs or other defor 
mations on the surface of the bar, or by rough 
ening or otherwise deforming substantially the 
entire surface of the bar. ''' . 

It is the primary object of my invention to pro 
vide a bar having both large and small defor 
mations which are so arranged and proportioned 
that the bar is effective in resisting initial slip 
page and is also effective in resisting ultimate 
pull-out once slippage has started, and at the 
same time is economical because it requires prac 
tically no greater amount of metal for the same 
strength than do bars provided only with the 
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A further object of my invention is to provide 
a reinforcement bar having a cylindrical body 
portion with sinuous or zigzag ribs and other 
bonding means formed thereon. . 
Another object of my invention is to provide 

a reinforcement bar with major ribs and in ad 
dition either small ribs or a heavily roughened 
Surface between the major ribs. 
A further object of my invention is to provide 

a reinforcing bar with major bonding means 
comprising Spaced large transverse ribs, large 
inclined ribs, or lugs, and in addition minor 
bonding means comprising a substantially con 
tinuous deformation of the surface of the bar in 
termediate the major bonding means. 
Another object of my invention is to provide 

a reinforcing bar with a plurality of bonding 
means comprising minor ribs or a heavily rough 
ened Surface to prevent initial slip and a major 
sinuous or zigzag rib to prevent ultimate pull 
out when embedded in concrete. 
Another object of my invention is to provide 

a reinforcing bar made of a steel having high 
tensile strength in contradistinction to the usual 
mild steel, said bar having a body portion pro 
vided with sinuous or zigzag ribs on opposite 
Surfaces thereof and additional Smaller ribs or 
other deformations on the surfaces between said 
major ribs. 
Other objects of my invention will appear from 

the following description taken with the accom 
panying drawings in which: 

Figure 1 is a top plan view of a portion of one 
form of bar illustrating my invention; 

Fig. 2 is a bottom plan view of the bar shown 
in Fig. 1; 

Fig. 3 is a transverse sectional view of the bar 
taken on the line 3-3 of Fig. 1; 

Fig. 4 is a top plan view of a portion of a modi 
fied form of my invention; 

Fig. 5 is a bottom plan view of the bar shown 
in Fig. 4; 

Fig. 6 is a transverse sectional view of the modi 
fied bar taken on the line 6-6 of Fig. 4; 

Fig. 7 is a top plan view of a portion of an 
other modified form of my invention; 

Fig. 8 is an enlarged fragmentary cross sec 
tional elevation of the modified bar taken along 
the line 8-8 of Fig. 7; 

Fig. 9 is a transverse sectional view of the modi 
fied bar taken on the line 9-9 of Fig. 7; 

Fig. 10 is a top plan view of another modifica 
tion of my invention; 

Fig. 11 is a side view of another modification 
usual types of large widely spaced deformations. 55 of my invention; 
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Fig. 12 is a side view of another modification 

of my invention; 
Fig. 13 is a side view of another modification 

of my invention; 
Fig. 14 is a side view of another modification 

of my invention; 
Fig. 15 is a side view of another modification 

of my invention; 
Fig. 16 is a side view of another modification 

of my invention; 
Fig. 17 is a side view of another modification 

of my invention; 
Fig. 18 is a side view of another modification 

of my invention; and 
Fig. 19 is a side view of another modification 

of my invention. 
Referring now to the drawings more in detail 

f4 indicates the body portion of the bar, 5 the 
straight longitudinal rib formed on diametrically 
opposite surfaces of the bar, and 6 a sinuous 
or zigzag rib formed on the top and bottom sur 
faces of the bar. In this embodiment of my in 
vention, the sinuous rib 6 constitutes the major 
bonding means and is designed to resist ultimate 
pull-out. The apices of the sinuous rib on the 
top of the bar as illustrated are in staggered re 
lation and centrally disposed to the apices of the 
sinuous rib on the bottom of the bar, but I wish 
it understood that this position may be varied or 
the ribs may be formed in transverse alignment 
opposite each other if desired without departing 
from the spirit of my invention. 
The sinuous ribs each extend longitudinally of 

the bar and substantially from one side surface 
of the bar to the other, having inclined portions 
7, with a blunt apex portion 8, rounded corners 
9, inclined sides 20, and fillets 2, at the base 

thereof where they join the cylindrical body por 
tion of the bar. The apices of the ribs are inade 
somewhat narrower at the top as at 22, the inner 
walls being formed radially as at 23, while the 
outer surface extends tangentially as at 24 from 
the top rounded corner to the cylindrical side 
surface of the bar. It will be observed that the 
base of the apices of the ribs are of considerabl 
greater width than the longitudinally inclined 
portions of the ribs, but the cross sectional area 
will be the same in each case. If the sinuous ribs 
6 had the same contour throughout their length 

a section taken through the longitudinally in 
clined portion of the sinuous ribs would be some 
what greater in area than a section taken through 
the apex portions, but in thickening the base of 
the apex portions and forming it with a fillet of 
considerable thickness with the top outer surfaces 
tangential with the rounded surface of the bar, 
the same transverse sectional area of the rib and 
bar is obtained throughout its entire length. 
Another object in forming the outer surfaces 

of the apex portions tangential to the Side sur 
faces of the bar is to permit the bar to be more 
easily rolled. 

Referring to Figs. 1 to 3 inclusive, I show a 
number of ribs 25 which are smaller in cross sec 
tion than the sinuous rib 6 formed on both the 
top and the bottom surfaces of the bar, and dis 
posed at intervals intermediate the inclined por 
tions 7 of the sinuous rib f6. The ribs 25 are 
shown disposed at an angle of approximately 45°, 
although it should be understood that I do not so 
limit my invention. Each of the ribs 25 comprise 
inclined sides 26, blunt apex portions 27 and 
inclined end portions 28 which blend tangentially 
into the side surface of the bar. The ribs 25 con 
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my invention and are provided for the purposes. 
of resisting initial slippage between the bar and 
the concrete. 

Referring to Figs. 4 to 6, inclusive, I show, as 
a modification of the bar in which the minor bonding means comprise a roughened surface 29 
disposed intermediate the inclined portions f of 
the sinous rib 6. This roughened surface is ex 
tremely effective in resisting initial slip and may 
be in the form of indentation or other deforma 
tions of the surface of the bar. 
In Figs. 7 to 9, inclusive, I show still another 

modification of the minor bonding means. In this 
modification ribs 30 are formed on the surface of 
the bar and disposed at intervals between the 
inclined portions 7 of the sinuous ribs 6. The 
ribs 30 comprise an arcuate crown 3 which 
merges into the bar through fillets 32. The ter 
minal portions of the ribs 30 are inclined as at 33 
to blend tangentially into the cylindrical side sur 
face of the bar. 
In FigS. 10 to 19, inclusive, I show various 

modifications and combinations of major and 
minor bonding means formed on concrete rein 
forcing bars coming within the scope of my in 
vention. In Fig. 10, for example, the sinuous rib 
6 is shown in conjunction with minor bonding 
means comprising inclined continuous deforma 

In Figs. 11, 12 and 13 I show major 
bonding means comprising transverse ribs 35 in 
combination with minor bonding means com 
prising relatively small transverse ribs 36, 
roughened surface 29, and transverse continuous 
deformations 37, respectively. In Figs. 14, 15 
and 16, I Show major bonding means compris 
ing inclined ribs 38 in combination with minor 
bonding means comprising inclined relatively 
small ribs 39, roughened surface 29, and continu 
ous deformations 37, respectively. In Fig. 17, 
I show major bonding means comprising sub 
stantially hemispherical lugs 40 in combination 
With minor bonding means comprising relatively 
Small inclined ribs 39. In Figs. 18 and 19 I show 
major bonding means comprising substantially 
Shuttle-shaped projections or lugs 4 í in combina 
tion with minor bonding means comprising 
roughened surface 29 and continuous deforma 
tions 42, respectively. 
My invention is particularly adaptable to rein. 

forcing bars possessing higher tensile strength 
than do the Ordinary reinforcing bars. In order 
to carry a given load, such high strength bars will 
Ordinarily be somewhat smaller than the corre 
Sponding bars of ordinary grade, and will conse 
quently have a smaller bonding surface in con 
tact with the concrete in which they are em 
bedded. Because of their smaller contacting sur 
face, efficient utilization of such high strength 
bars requires that the bonding means provided 
therein be as effective as possible in resisting both 
initial slippage and ultimate pull-out. 
Although I have shown and described my in 

vention in considerable detail, I do not wish to 
be limited to the exact and specific details shown 
and described, but may use such substitution, . 
modifications or equivalents thereof, as are em 
braced within the scope of my invention, or as 
pointed out in the claims. 

Having thus described my invention what II 
claim as new and desire to secure by Letters 
Patent is: 

1. A reinforcing bar for concrete structures 
or the like comprising a body portion having 
major and minor bonding means on its surface, 

stitute one form of the minor bonding means of 75 said major bonding means comprising an integral 



sinuous rib provided with inclined portions and 
apices, and said minor bonding means compris 
ing small deformations intermediate said major 
bonding means, said major bonding means ex 
tending outwardly of said surface a substantial 
distance greater than said minor bonding means. 

2. A bar for reinforcing concrete and the like 
comprising a body portion, a series of major bond 
ing means formed on said body in spaced relation 
to One another to resist substantial axial move 
ment between the concrete and the bar when a 
load is applied thereto, and minor bonding means 
formed On the bar intermediate said major bond 
ing means to resist initial axial movement be 
tween the concrete and the bar, said minor bond 
ing means comprising a multiplicity of small 
closely spaced protuberances, said major bond 
ing means extending outwardly of said body 
portion a substantial distance greater than said 
minor bonding means. 

3. A reinforcing bar for concrete structures 
or the like comprising a body portion having 
major and minor bonding means on its surface, 

O 

5 

3 
said major bonding means comprising ribs, and 
said minor bonding means comprising small de 
formations intermediate said major bonding 
means, said major bonding means extending out 
wardly of said surface a substantial distance 
greater than the Outer most surfaces of said minor 
bonding means. 

4. A bar for reinforcing concrete and the like 
Comprising a body portion, a series of major 
bonding means formed on said body in spaced 
relation to One another to resist substantial axial 
movement between the concrete and the bar 
when a load is applied thereto, and minor bond 
ing means formed on the bar intermediate said 
major bonding means to resist initial axial move 
ment between the concrete and the bar, said 
minor bonding means comprising a multiplicity 
of small closely spaced deformations, said major 
bonding means extending outwardly of said body 

20 portion a substantial distance greater than the 
outermost surfaces of said minor bonding means. 
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