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UNITED STATES PATENT OFFICE. 
W.ILLIAM G OLDIE, OF WIL, KINSB UR, G, PEN NSYLVANIA. 

IRENFORCING MEANS FOR CONCRETE STRUCTURES. 
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- - - Application filed July 10, 1918. Serial No. 244,236. 

To all whom it may concern 
Be it known that I, WILLIAM GoLDIE, a 

citizen of the United States, and resident of 
Wilkinsburg, in the county of Allegheny 
and State of Pennsylvania, have invented a 
new and useful Improvement in Reinforcing 
Means for Concrete Structures; and I do 
hereby declare the following to be a full, 
clear, and exact description 5.of 
My invention relates to reinforcing means 

for concrete structures particularly for con 
crete walls, floors and for the bottom and 
sides of a vessel. 
One of the great defects of the present 

methods and structures for reinforcing con 
crete consists in the fact that the several 
intersecting reinforcing members are either 
not bound together at all, or are loosely 
bound by wire and the like, whereby in so far 
as the character of the junctions of these 
intersecting members is concerned, they ma 
have relative play or movement one wit 
respect to the other. I have found in prac 
tice that where the intersecting reinforcing 
members for concrete have such relative play 
or movement, and where consequently said 
members are only held in the same relative 
position by reason of the concrete surround ing them, there is a strong tendency for the 
members of the reinforcing structure to 
break loose from the surrounding concrete 
and thus weaken the entire structure. 
The purpose of my invention, therefore, is to provide in a reinforcing structure for 

concrete means for effectively and rigidly 
holding the intersecting members of such 
structure together so that there can be no 
relative play one with respect to the other. A 
further object of my invention is to very 
considerably lighten the weight of the con 
crete reinforcing structure without detract 
ing in any way from the strength of such 
structure. Finally, it is a further object 
of the invention to so construct the rein 
forcing members themselves and the means of uniting them together that said mem 
bers may be cut to length before they are 
brought to the place of assembly and may be 
assembled economically and quickly by un 
skilled labor. 
With these and other objects in view, as 

will appear from the following description, 
the invention consists in a construction and 

arrangement of parts preferred embodi 
ments of which are illustrated in the accom 
panying drawings in which Figure 1 is a 
fragmentary plan view of a section of my 
improved reinforcing structure. Fig. 2 is a 
transverse sectional view taken on the line 
2-2, Fig. 1; Fig. 3 is a transverse sectional 
view taken on the line 3-3, Fig. 1: Figs. 
4 and 5 illustrate the sections of the struc 
tures shown in Figs. 2 and 3, embodied in 
the concrete. Fig. 6 is a perspective view 
of one of the transverse or auxiliary rein 
forcing members: Figs, 7 to 10, inclusive, 
show the successive steps in rigidly connect 
ing the auxiliary transverse members to the 
main frame members; Fig. 11 is a perspec 
tive view of a rolled section from which the 
fastening plates for uniting the frame mem 
bers may be cut indicating also a section 
cut from said rolled section; Fig. 12 is a 
view, similar to Fig. 6 of a modified form of auxiliary reinforcing member, and Fig. 13 
is a plan view showing the manner of insert 
ing the transverse members in the main 
frame members. 

In the embodiment of my invention herein 
selected for illustration and referring first to 
Fig. 1, 1 indicates what may be termed the 
main reinforcing frame members. These 
members, as shown in cross section by Figs. 1 
to 4, and 7 to 10, inclusive, consist preferably 
of wrought or rolled sections of metal, each 
having a web 2 which is to be positioned 
parallel to the direction of the lines of bend 
ing strain on the concrete structure, and these 
main frame members have at the top and 
bottom of the web 2 the laterally extending 
flanges 3, which, as here shown, are con 
tracted or approach each other at their outer edges forming in effect longitudinal dove 
tailed grooves along each side of these main 
frame members. The outer surfaces of these 
main frame members, including the flanges 
3, may be substantially circular in cross 
section, as illustrated, which form adds to 
the bending strength of the members, and 
also facilitates the rolling of the section 
thereof. The transverse frame members 4, 
as shown, in Fig. 1, and also as shown in 
side view, Fig. 2, and in cross section, Fig. 
3, may consist of a pair of channel members. 
One of these auxiliary or transverse rein 
forcing members, is clearly shown in per 
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spective in Fig. 6, in which the reinforcing 
member as a whole is shown to consist of a 
pair of channel members placed back to back 
and riveted together. Each channel mem 
ber comprises a bottom web 5 and lateral 
flanges 6. When these transverse members 
are placed in position within the reinforc: 
ing structure, the webs 5 extend parallel 
with the lines of strain on the concrete struc 
ture and the flanges 6 extend transversely 
of said lines of strain. Consequently, it 
will be obvious that all bending strains on 
the concrete structure within which these 
transverse members are embedded will be 
effectively resisted by the longitudinal Solid 
ribs 7 of concrete, Fig. 5, between the upper 
and lower flanges 6 of the channel-shaped 
members, and these concrete ribs 7 are in 
turn reinforced by the flanges 6. It Will 
likewise be obvious that the dove-tailed 
longitudinal recesses formed by the upper 
and lower flanges 3 of the main frame men 
bers, see Fig. 4, will form solid concrete 
ribs 8 along the sides of the main frame 
members, which concrete ribs will power 
fully reinforce the cross sections of the main frame members against bending strains, and 
which concrete ribs will be in turn greatly 
reinforced and strengthened by the flanges 
3 themselves of the main frame member. 
It will be clear, therefore, that in reinforced 
concrete structures so formed and with the 
longitudinal grooves both of the main frame 
members and the transverse frame members 
extending laterally or transversely of the 
lines of strain on the concrete structure as a 
whole, the concrete of the structure will be powerfully reinforced by the reinforcing 
members and the reinforcing members then 
selves will be powerfully reinforced by the 
solid concrete ribs lying within these longi 
tudinal recesses. 
In order to secure the transverse reinforc 

ing members rigidly to the main frame 
members, the height of these transverse 
members is such that the ends thereof will 
fit readily between the flanges 3 of the main 
reinforcing members and when so fitted and 
after the transverse members have been 
brought to a position at right angles to the 
main frame members, the flanges 6 of the 
transverse members may be expanded into 
close engagement with the contracted or ap 
proaching flanges of the main frame mem 
bers. This is accomplished in the following 

8. 

The flanges 6 may be cut back as at 9 ad 
jacent the ends of the transverse member. 
Then the cut portion 10 at the ends of these 
flanges may be bent toward each other, as 
illustrated in Fig. 6, and also in Fig. 7. 
With the ends of the flanges so bent toward 
each other obviously the transverse members 
may be the more readily brought to the right 
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angular position with respect to the main 
frame members 4. It will be necessary in in 
serting the ends of the transverse members 
into the opposite side grooves of the main 
frame members that the transverse mem 
bers must be placed in such position on a 
slant in diagonal and must then be forced 
to right angled position with respect to the 
main frame members. 

If, now, the flanges 6 of the transverse 
members extend to the full length of said 
members, the corners of these flanges will 
engage the vertical webs2 of the main frame 
members, and will tend to prevent the Swing 
ing or shifting of the transverse members 
to right angled position. With the ends 
of the flanges 6 bent inwardly, as shown 
in Figs. 6 and 7, it is obvious that the longi 
tudinal distance between the ends of these 
flanges 6 will be reduced, and consequently 
they will clear the vertical webs 2 of the 
main frame members when the transverse 
members are first placed between the main 
frame members to be shifted or swung to right angled position, all as clearly illus 
trated in Fig. 13. 
When the transverse members are brought 

to such right-angular position, with respect 
to the main frame members, the bent ends 
10 of the flanges 6, as shown in Fig. 7, will 
lie in the position shown in said figure. In 
order now rigidly to unite the transverse 
members to the main frame members, it is 
necessary to expand these flange ends 10 
into rigid and intimate engagement with 
the inner sides of the opposite flanges 3 of 
the main frame members. To do this, the 
bent ends 10 of these flanges may first be 
Spread apart and into engagement with the 
flanges 3 of the main frame members as in 
Fig. 8, by means of any suitable instrument. 
But in order to engage these flange ends 10 
rigidly with the flanges 3 of the main frame 
members, it is necessary to expand them 
powerfully against said main flanges. To 
this end, I have provided an expander mem 
ber, such for example, as the plate 11 in Fig. 
9. This plate is again illustrated in per 
spectiye and sectional view in Fig. 11 where 
it is shown as cut from a rolled or wrought 
section of steel. Each of these expander 
plates, when completed, consists of a curved 
body portion 12 and the enlarged wedge 
shaped heads 13. When first formed these 
expander members are of a length to fit 
easily between the flanges 6 of the transverse 
members before said flanges are expanded 
fully against the flanges 3. This condition 
of the expander and its position between 
flanges 6 is illustrated in Fig. 9. In order 
to expand the ends 10 of the flanges 6 into 
rigid engagement with the flanges 3 of the 
main frame members, the expander 11 may 
be flattened out by blows upon the curved 
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body portion 12, thus forcing the wedge 
shaped heads 13 of said expander member 
apart, as shown in Fig. 9, and forcing the 
ends 10 of the flanges 6 into intimate and rigid engagement with the flanges 3 of the 
main frame members. From this structure it 
will be seen that the transverse members are rigidly and securely, held against any 
longitudinal movement between the main 
frame members and necessarily against any 
sliding movement on said members, because the wedging action of the expanders 11 
forces the ends of the flanges 6 into a most rigid and tight engagement with the 
flanges 3. 
In the transverse member thus far de 

scribed, it will be noted that the same is de 
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Scribed as made up of two separate channel 
members riveted together back to back. This 
manner of constructing the transverse mem 
bers is for the purpose of economy, since 
such channel members may be readily rolled 
from sheet metal of comparatively thin gage 
and yet when these two channel members 
are so secured together, they form very 
rigid structure of reinforcing member. 

he purpose of placing these two channel 
members back to back is to prevent engage 
ment of the concrete with the smooth or un 
broken outside surface of the web 5 of the 
channel member, for it is recognized that the 
engagement of concrete with a smooth sur 
face in the plane of the lines of strain on the 
concrete structure affords no effective hold 
of the reinforcing member on the concrete, 
or vice versa, and the concrete is most likely 
to breakaway from the reinforcing member. 
By placing the channel members back to 
back, as shown in Fig. 5, and securing them 
together, it will be seen that the transverse 
reinforcing member presents laterally ex 
tending channels on either side for the 
forming of solid concrete ribs therein which 
mutually strengthen each other as hereto 
fore described. 
In the modified form of transverse mem 

ber illustrated in Fig. 12, it is shown as 
formed of a single rolled section having the 
vertical web 14 and the lateral flanges 15. 
Such section, however, is somewhat more ex 
ensive to roll than the form illustrated in 
E. 6, and it is impossible to make such a 
rolled section of the reduced weight of the 
other form. However, in using the trans 
verse section shown in Fig. 12, the flanges 
15 may be cut back from the web, as shown 
at 16, and the cut back portion 17 may be 
bent inwardly as in the case of the cut back 
portion 10 of the flanges 6 in the form 
shown in Fig. 6, for the purpose of facilitat 
ing insertion and positioning of the trans 
verse section between the main frame sec 
tion. The assembling of this modified form 
of transverse section with the main frame 

comprisin 

members is the same as that herein described 
for the form of transverse section shown in 
Fig. 6. 
While I have herein shown and described 

a particular embodiment of my invention, it 
is to be understood that the invention may 
be altered in details of construction and ar 
rangement of parts within the scope of the 
appended claims. 
What I claim is: 
1. A reinforcing structure for concrete, a main reinforcing bar having 

dove-tailed recesses extending along the 
sides thereof, of a transverse reinforcing 
bar having a vertical web and having 
flanges adapted to be expanded into and en 
gage the dove-tailed walls of said recesses, 
and means for expanding the flanges in the 
dove-tailed recesses. 

2. A reinforcing structure for concrete 
comprising a main reinforcing bar having a 
dove-tailed recess extending along the side 
thereof, of a transverse reinforcing bar 
having a vertical web, and having flanges 
adapted to be expanded into and engage 
with the walls of said recess, an expander 
adapted to be placed between the ends of 
said flanges within and be expanded to ex 
pand and hold said flanges in rigid engage 
ment with the dove-tailed walls of said re 
CESS, 

3. A reinforcing structure for concrete 
comprising a main reinforcing bar having a 
dove-tailed recess extending along the side 
thereof, a transverse reinforcing bar having 
a vertical web and having flanges adapted 
to be expanded into and engage with the 
wall of said dove-tailed recess, and an ex 
pander member adapted to be placed be 
tween and expanded to hold said flanges in 
rigid engagement with the dove-tailed walls 
of said recess, said expander member hav 
ing a comparatively thin web and enlarged 
heads at either end thereof, said web when 
flanged out being adapted to force said heads 
firmly into engagement with the flanges of 
the transverse bar to hold the same in rigid 
engagement with the main frame bar. 

4. A reinforcing structure for concrete, 
the combination with the main reinforcing 
bar having a vertical web and havin 
flanges extending laterally from the top an 
bottom of said web to form dove-tailed re 
cesses along the sides of said bar, a trans 
verse reinforcing bar comprising a web and 
flanges extending laterally from top and 
bottom of said web, the ends of said flanges 
being cut away from said web and bent 
toward each other to facilitate the insertion 
of the ends of said transverse bar within the 
is tailed grooves of adjacent main frame 

S. 
5. In reinforcing, structure for concrete, 

the combination with main frame bars, hav 
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ing dove-tailed, recesses, of a plurality of ment, with the walls of the recesses of the 10 transverse bars having end portions adapted main frame bars. . . . . 
to be expanded within the dove-tailed open- In testimony whereof, I, the said WIL 
ings of the main frame bars, and expander LIAM GoLDIE, have hereunto set my hand. 

5 members comprising curved webs whereby - tr. 
said expander members may be engaged be- WILLIAM GOLDE. 
tween the engaging portions of said trans- Witnesses: 
verse bars and may be expanded to force JoHN F. WILL, f said engaging portions into rigid engage- J. R. KELLER. 
Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents, 

Washington, D.C." - 

  

  

  

  

  


