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PATENT OFFICE. 
EDSON M. SCOFIELD, OF PHILADELPHIA, PENNSYLVANIA. 

RETAINING-WALL OR THE LIKE. 
No. 815,866. Specification of Letters Patent. Patented March 20, 1906. 

To all whom it ?ay concern; 
Beit known that I, EDSON M. ScoFIELD, a 

citizen of the United States, residing in Phil 
adelphia, Pennsylvania, have invented cer 
tain Improvementsin Retaining-Walls or the 
Like, ofyhich the followingis aspecification. 
One object of my invention is to provide a 

| novelform of concrete-wall construction par 

I5 

rticularly designed for use in such structures 
as sea-walls, reservoirs, retaining-walls of va 
rious forms, and walls of buildings, by means 
of which the possibility of the failure of such 
structures shall be materially diminished. 
More especially the object of the invention 

is to provide a novel arrangement of reinforc 
ing-bars, in structures of the general type 
noted above for the purpose of increasing 
their resistance to the strains to which they 

... are subjected when in use. 

25 
line 22. . > 
tions of special forms of retaining walls con 
structed according to my invention. Figs." 

. These objects I attain as hereinafter set 
forth, reference being had to the accompany 
ing drawings, in which-. . 

Figure 1 is a sectional elevation of a sea 
wall constructed according to my invention, 
Fig. 2 is a sectional plan view of the structure 
shown in Fig. 1, the same being taken on the 

Figs. 3 and 4 are sectional eleva 

5 and 6 are respectively sectional plan views 
of the structures shown in Figs. 3 and 4, 
taken on the lines 5566 of said figures. Fig. 
7 illustrates a portion of the wall of a build 

35 
ing constructed according to my invention, 
the samebeing shown as provided witha, por 
tion for the support of a crane-rail. Fig. 8 is 
a sectional plan view taken on the line.88, 

* Fig. 7. Figs. 9, 10, and 11 are sectional elle 
vations of various forms of retaining-walls 

45 

constructed according to my invention. Figs. 
12 and 13 are transverse sectional elevations. of two forms of factory-walls, showing my in 
vention as applied to strengthen the same; 
and Fig. 14 to 18, inclusive, are sectional 
plan views, to some extent diagrammatic, 
illustrating buttressed walls in which va 
rious arrangements of reinforcing and tying 
bars are employed in the manner character 
izing my invention. : - - - - 

Referring first to Figs. 1 and 2 of the above 
º drawings, A represents the base of the con 

erete structure, which in these figures is more 
pårticularly désigned for use aš a sea-wall. 

reinforcing-bars c, - 
are horizontally extending bars or rods c, by 
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the YY??? B, and this is reinforced at intervals 
buttresses or wing-walls C, which in the pres ent instance diminish in height as they're 
cede from the wall. Under each of the but 
tresses C there is ??????????! a footinga oficon 

the base A,is extended in crete, which, with the 
front of the wall B to form a' toe D. 

In order to properly reinforce the above 
noted bodies of concrete, I provide in the 
wall B vertical reinforcing-bars, b' and longi 
tudinal reinforcing-bars b. In the buttresses 
C;I provide a series of vertically-extending 

s in addition to which there 

which said buttresses are tied to the reinforc 
ing system of the wall B. For the purpose 
of illustrating the construction. I have shown 
these bars c' as provided withhooked ends by 
ing-bars; but it will be understood that in 
actual 
nearly lie in horizontal planes. The said 
bars c' are preferably made in a form not un 
like an elongated letter U, and while I pref. 
erably extend them around the outside of the 
vertical bars c, this is not necessarily done, 
since they maybe on the inside of the verticals 

?????(???? the hooked portions more 

|Adjacent to one edge of said base is erected 
55 

y a series of rearwardly-extending . . 

7 ? 

which they are connected to other reinforc 
75 

and connected to them by any desired form of tie or clamp. 
It will be seen that the base A is reinforced 

by a number of longitudinally-extending bars 
a', while the footing portions a have extend 
ing through them reinforcing-rods aº, the for 
wardends of which may, if desired, extend up wardly at an angle, so as to be embedded in 
the upper part of the toe portion D. The tie 
rods, c' for the buttresses are preferably in 
clined upwardly near the top portion thereof, 
as shown at cin Fig. 1, so that this is properly 
reinforced and tied to the wall B. In order 
to Secure the tying action of the bars c' to the 

9o 

95 
greatest possible extent, I bend or hook 
their ends around the vertical bars b', as 
above noted, so that it will be seen that what 
ever, strains act upon the wall B. to tear, it away from its reinforcing-buttress will be 
transferred to and resisted by the bars c', 
with the result that the buttresses become 
trusses, in effect, with their reinforcing-bars 
in tension and certain portions of the concrete Io5 
structure between saidbars in compression. 



s: 

If desired, buttresses, as E, maybe provided 
in front of the wall B and in addition to the buttress C, as shown in Fig. 3. In this case 
the vertical reinforcing:barse and also the in 

5 clined bare of the front buttresses maybe 
tied to each other and to the body of the wall 
B by means of U-shaped bars c. The ends. 
of said tie-bars mày be permitted to extend 
into the body of the wall B, as shown in Fig. 

Io 5, and hooked to verticals b", while the ends 
of the bars c' may, as before, be bent around 
or hooked to the vertical 
in said main wall. - ...? 

Figs. 4 and 6 illustrate my invention as ap 
plied to a relatively low retaining-wall having 

reinforcing-bars 5’ 

in its buttresses a relatively large number of: 
vertical reinforcing-bars c, all of which are 
tied to the vértical reinforcing-bars b' in the 
wall B by means of the U-shaped tie-bars, c'. 

2O In Figs. 7 and 8I have shown my U-shaped 
tie-bar as applied to the strengthening of a 
building-wall having outside buttresses. and 
?????????? a series of projecting portions. for the Support of a crane rail or girder. 

25 in this instance the U-shaped pieces c may 
be hooked or bent around the vertical rein 
forcing-rods b' in the same manner as above 

' '. described, or may bè permitted to extend into 
the girder-supporting portions, as shown, 

3o these latter portions being made with or with 
out vertical reinforcing-bars, as desired, 
though in any case being strongly tied to the 

. . . imain wall B. . . . w 
Figs, 9 to 11, inclusive, and Fig. 18 illus 

35 trate various forms of retaining - walls to 
which my invention may be applied, the 
structure shown in Figs. 9 and 18 being one in 
which the rods c', while, as before, hooked or 

, , bent around the vertical reinforcing-bars b' of 
48 the wall proper, are inclined downwardl 

from the points of their ffi??????????????????fit "W????? 
said vertical bars and then bent so as to tie 
the latter to the lower rear portion of the base, 
A. In the construction shown in Fig. 10 a 

45 relatively small number of vertical bars are 
employed in the-back part of the buttress, 
being tied to the reinforcing system of the 
main wall by the two horizontal bars c', ac 
cording to my invention. In Fig.11 the 

5o rear vertical reinforcing-bar in the buttress. 
has been replaced by inclined bars c, extend 

. . in??? within the loops c', as before described. 
in the case of the wall shown in-Fig. 12 

I have provided a vertically - extending 
vertical reinforcing bar or bars b-tied to the 
reinforcing-bars b'in the wall B by means of 
horizontal U-shaped bars c', as heretofore de 

. scribed: . , . 
6o . Another form of wall is illustrated in Fig. 

13, in which external buttresses C, having 
vertical bars b tied to the main wall, are pro 

tions.or openings whereby they are tie 

815,866 

of said main wall, while an offset wall B, sup 
ported by the buttresses, and main wall, is 
made to carry the roof stricture. This offset 
wall is also preferably tied to the buttresses, 
as defore described. 

Various ways of arranging the tie bars c' 
are illustrated in Figs. 14 to 17, inclusive, the 
first of these figures showing a case in which 
the free ends of the bar are hooked around 
verticals in the main-wall structure, while 
verticals in the buttress are operatively en 
gaged by the body and curved end of said 
bar. Fig. 17 is a somewhat similar form of 
the device in which two bars, eachhooked at 
one end to the main wall vertical bars, are 
extended into the buttress, it being under 
stood that like all reinforcing-bars commonly 
used they are provided with series of ? eC 

- into a 
body of concretein the manner well known 
in the art. In Fig.15 the curved end of the 
bar.c' is extended into the main-wall struc 
ture, where it embraces the vertical reinforc 
ing-bars, while its free ends are hooked 
around vertical bars extending through the 
rear portion of the buttress. 

the free ends of the bar c' are not hooked nor 
tied to other bars. 

claim as my invention 
. 1. A concrete wall including a main verti 
cal portion, a base portion, and a buttress for 
the main portion resting upon said base por 
tion, longitudinal and vertical reinforcing 
bars in the main portion and in the base por 
tion, vertically-extending bars in the buttress, 
with a series of U-shaped bars extending in 
the buttress and entering the main portion of 
the wall, said latter bars being placed totrans 
mit strain from said vertical bars in the but 
tress to the main vertical portion of the wall, 
substantially as described. - 

2. A concrete-wall construction including 
a main vertical portion, buttresses extending 
tending reinforcing-bars in saidbuttresses, 
and series of U-shaped bars operatively con 
nected to said vertical bars and extending 
into the main-wall structure, substantially as 
de?cribed. . . . . . . . . 

3. A concrete-wall structure including a 
main vertical portion a buttress therefor, substantially U-shaped reinforcing-bars ex 

- tending through the buttress and into said 
55 strengthening-rib, or buttress B, having a main-wall'structure, the free ends of said re 

inforcing-bars being hooked, and vertical re 
inforcing-bars engaged by saidº hooked por 
tions of the U-shaped bars, substantially as 
described. . . . . ' . 

4. A concreté-wall structure including a 
main vertical portion, a base, a buttressor 
buttresses for said vertical portion, reinforc 

vided. A crane-railfis carried upon the top ing-bars extending horizontally through the 

from both faces of said wall, upwardly-ex 

75 

A similar ar 
rangement is shown in Fig. 16, except that 90 

95 
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base, vertical reinforcing-bars extending in 
¬¥: ??? and ???????' . . . . . U-sha ars in the buttress hooked to en- || ... . . . . . . . . - If?L? 

gage ? vertical bars, said vertical bars be- . . . . . . EDSON M. SCOFIELD. 
5ing hooked to engage the bars in the base. Witnesses: . . . . 
portion, substantially as described. . . . . . . E. S. RUE, 
In testimony whereof I have signed my . . . J. C. MoALPINE. . . . 

two subscribing witnesses. 
name to this specification in the presence of 
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