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This invention relates to a foundation con 
struction, the purpose of which is to absorb 
earthquake shocks or other earth movements 
so as to prevent injury to supported struc 

5 ture; the invention is adaptable for support 
ing rigid structures of any kind, for exam. 
ple, buildings, bridges or any other rigid 
structures. The general object of the inven 
tion is to provide a construction which will 

10 largely neutralize the earth movement and 
preventimparting the full force of the shock 
to the supported structure; also to provide 
ment which would naturally take place as a 

15 consequence of the displacement of the 
ground beneath the supported-structure. 
A further object of the invention is to pro 

vide means for preventing wind pressure on 
the side of the supported structure from caus 

20::ing undue movements in it. . . . . 

tion includes a cradle or sling supported on 
the ground and operating as a support for 

25; the supported structure; when the earth 
movement occurs this sling prevents impart 
ing of the full force to the supported struc 
ture, but the use of a sling entails an equi 
librating movement of the sling with the 

30 earth movement; one of the objects of this 
invention is to provide means, for resisting 
or “damping this equilibrating movement 
of the sling so as to minimize the effects of 
the ground shock or movement upon the Sup 

853 ported structure. 
The invention consists in the novel parts. 

and combination of parts to be described 
hereinafter, all of which contribute to pro 
duce an efficient foundation construction. 40. A preferred embodiment of the invention is described in the following specification 
while the broad scope of the invention is 
pointed out in the appended claims. 
In the drawing: 

of Figure 1 is a vertical section taken at ther 

broken away, and this view illustrates the 

employ a cradle or sling for supporting a 
In the embodiment of the invention dis 

closed in the present specification, the inven 

case of a steel frame building this is prefer 
ably accomplished by extending downward 

foundation of a building and illustrating an 
embodiment of the invention; this view shows the parts in the normal position. 

Figure 2 is a view similar to Figure 1 but 
SO. 

parts in a displaced position such as they 
would have when a ground movement such 
as an earthquake occurs. 
Figure 3 is a horizontal cross section taken 

on the line 3-3 of Figure 1. 
Figure 4 is a horizontal cross section taken 

- on the line 4-4 of Figure 1. 
means, for resisting the equilibrating move Figs. 5 and 6 are vertical sections illus 

trating modified embodiments of the inven 
tion. . . . . . . . . 60. 

In practicing the invention I provide a 
construction which operates to absorb a force 
developed by a lateral ground movement, for 
example, an earthquake, and in doing so I 
rigid structure. This cradle is supported on 
a base and includes flexible members which 
prevent imparting of the full force of a shock 
directly through the sling to the supported 
structure. However, the displacement of the 70. 
ground supports entails a slight equilibrating 
movement of the sling, and means is provided 
for resisting this equilibrating movement. 
Although the invention may be applied in 

a foundation for any rigid structure, I shall 75 
now describe the invention as applied to the 
foundation of an ordinary steel frame build ing. 

Referring more particularly to Figs. 1 to 
4 inclusive, 1 represents the rigid frame of a 80." 
building. According to my invention I sup 
port the frame of this building or rigid struc 
ture at a plurality of points on slings 2, each 
sling or cradle operating to support a por 
tion of the weight of the building. In the 

ly columns such as the column 3, and Sup 
porting each column on a floating cross head 
4 which forms the lower part of the cradle 2, 90. 

65: 

85. 



0. 

5 

20 

25, 

30 

40 

45 

50 

60 

2 

the cross head being supported on flexible 
members 5 preferably in the form of steel 
cables. At their upper ends these steel cables 
are supported upon a base 6 which may be 
of any suitable construction and resting upon 
a foundation 7. In the present instance this 
base may consist of four short columns or 
posts 8 surmounted by a cap ring 9 of Square 
form, and this “ring' may be of I-beam cross 
section. The flexible members or cables 5 
may be supported on saddle plates 10 ex 
tending over and resting on the cap ring. 
The cables preferably are arranged in pairs 

corresponding to each saddle plate. 
The cross head 4 is secured in any suitable 

manner to the lower end of the column 3, 
and this cross head preferably comprises bi 
furcated arms 11 so that a space is formed be 
tween the forks of each arm through which 
the cables pass, the lower ends of the cables 
being anchored in saddle plates 12 which 
straddle the under sides of the arms. 
The lower ends of the columns or posts rest 

upon the foundation plate 13 Supported on 
the foundation 7. 

In a foundation having the features de 
scribed above, it will be evident that if a lat 
eral ground movement occurs a lateral dis 
placement of the cap ring 9 will result. 
However, this will impart no direct force to 
the supported structure 1 by reason of the 
presence of the sling. In this way a large 
part of the effect of the shock to such a sup 
ported structure will be eliminated, enabling 
the building to experience such a shock with 
out injury. I prefer, however, to provide 
means for resisting the equilibrating move 
ment of the structure which must take place 
as a consequence to the lateral displacement 
of the capring or base which supports the 
sling. In order to accomplish this I prefer 
to provide means for exerting "damping' 
force directly upon the building, or support 
ed structure; if desired, I provide means also 
for exerting a damping force directly upon 
the cross head. 
The means for resisting the equilibrating 

movement at the cross head preferably in 
cludes a strut member 14 which is disposed 
between the cross head 4 and the foundation 
plate 13. This strut member is normally in 
a vertical position, but when the ground 
movement occurs it will assume an inclined 
position, the effect of which is to exert a thrust 

55 force against the cross head in a direction to 
oppose the equilibrating movement. 
The manner in which this strut member 

will develop this opposing force will be evi 
dent from an inspection of Fig. 2 which rep 
resents the parts in the position which they 
would have during an earth shock; this view 
shows the parts in the relation they would 
have if the foundation had been displaced 
suddenly by a ground movement toward the 

65 earth. . . 

ments of the building. 
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When so displaced it will be evident that 
the sling will tend by gravity to swing to 
ward the left, in its equilibrating movement. 
But this equilibrating movement will be re 
sisted by the horizontal component of the in 
clined thrust force which will be exerted by 
the strut member 14 against the under side 
of the cross head 4. 
The strut member 14 preferably has a flex 

ible connection with the under side of the 
cross head which may consist of a socket 15 
receiving the rounded nose 16 on the upper end of the strut member. 
According to my invention I support the 

lower end of the strut member on a floating 
support including a weighted lever or levers. 
In the embodiment of the invention shown in 
Fig. 1 the lower end of the strut member is 
received in a socket member 17, the lower 
end of the strut member having a rounded 
nose 18 which cooperates with the socket 
member to form a flexible connection at the 
lower end of the strut member. 
The floating socket 17 is supported on a 

plurality of levers 19, the short arms of 
which engage recesses in the sides of the 
socket member. These levers are supported 
on abutments 20 forming fulcrums. If de 
sired, individual weights can be provided 
for the levers 19, but I prefer to provide a 
common weight 21 for them, consisting of a 
sleeve of heavy material. This sleeve may 
consist of a casting, if desired, but may be 
formed, if desired, of concrete with cast 
socket members 22 on its inner face to pro 
vide sockets for the outer ends of the long 
arms of the levers 19. 
In the preferred embodiment of the inven 
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tion, at points remote from the sling 2 I 
provide means between the ground and the 
structure 1 for imparting a thrust force to 
the structure to dampen the equilibrating 
movement of the structure which would na 
turally occur with the equilibrating move 
ent of the cross head. . 
This means, in the case of a building, is 

preferably located under intermediate col 
umns such as the column 23 of the building, 
which might be assumed to take less load 
than the column 3. In applying the inven 
tion to ordinary steel buildings I would us. 
ually support the outside columns of the 
building on a cradle such as the sling 2, and 
provide for exerting the damping force under 
interior columns, which may be called equili 
brating columns. In practice, any combination of equilibrat 
ing columns and sling columns can be em 
ployed which will give proper support and 
equilibrium to the building, and which will 
enable sufficient equilibrating force to be de 
veloped to damp the equilibrating move 

. In the present in 
stance, under the column 23 I provide a strut 
member or strut column 24 in the form of a 
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1,761,828 
rigid post having a flexible connection at its suitable for light buildings is illustrated in: 
upper-end with a socket 25 under the column Fig. 6. In this embodiment of the inventionii, 
23, and having a flexible, connection at its I provide frames 42 and 43 which are similar. 

3.s. 

lower-end supported on the foundation 26, in construction to the frames 30 and 34. The . 
5 The flexible connection at the lower endi 
cludes a base socket 27, and the ends of the 
column 24 have rounded noses 28 received in 
the socket members. . . . . . . . . ; 
The effect of the strut column 24 will be 

5 frame,42 is attached to the floor sill 44 of the to tribuilding, and the frame 43 constitutes a base: 
; supported on the foundation 45 and forming 

of which are attached to the cross head 47, it 
a sling by means of cables 46, the lower endsir 

evident from an examination of Fig. 2. Due formed at the lower end of the frame 42,7sci to the inertia of the structure any movement. The weight 48 to assistin damping the equiliri 
of the ground will displace the sling 2, at the brating movement is carried on the end of a 
top, and strut-column 24 at the bottom, the bar 49 having a flexible connection in the 
angles of displacements of sling2 and strut, form of a ball 50 formed in the bar near its 

15 Solutin 24 being opposed to each other. The loweriend and received in a socket 51 formed soat 
equilibrating movement of the cross-head 1 in the cross-head. The lower end of the bart: and sling 2 will therefore be damped by the 49 is fo 

s: 53 in the foundation .45. The upper end of: horizontal component of the thrust force, in 
strut column 24-acting in the opposite direc 

49 is formed with a ball 52 received in a socketir, 
the frame, 43 is formed by a cross head witho: otion to the ground movement. The building;a large opening 54 through which the bar:49,855 

1 tends to meve toward the left. with the cross 
head 4 in the equilibrating movement of the 
sling. This movement, however, will be re 
sisted by the horizontal component of the 

25thrust force developed in the strut column 24. 
Of course it is understood that the strut 

column 24 is normally disposed in a vertical 
position, like the other strut member 14. 

extends upWardly. This opening 54 permits: 
lateral Swinging movement of the bar 49.g. 

a With this construction, it should be under 
stood that the bar 49 is normally disposed in 5 
a Vertical position. If a ground movement: 90sq 
occurs moving the foundation 45 toward the 
left the bari 49-will swing toward the righto: 
and by reason of the position of the weight; 

It will also be evident from an inspection 48, resistance will be offered to the equilibrate; 3off Fig. 2 that the weight 21 acting through 

of the cross head 11. The embodiment of 
the invention disclosed in Figs. 1 to 4 is espe 

35teially adapted for heavy buildings with steel 
frames. Other embodiments of the inven 

be understood, that these weights assist the 
damping of the equilibrating, movement: 
largely by reason of their inertia; i. 
In order to prevent pressure developed bye tion may be employed especially adapted for the wind on theside of the supported struc 

supporting lighter constructions such as 
frame or brick dwellings or the like, such ture from swaying the structure unduly on 

its foundation, I provides frangible meansy, 

In connection with the weights, it should, 
. sing movement: of the cross head 47 Which as as 

levers 19 and strut 14 will exert a horizontal would be toward the left. force resisting the equilibrating movement, 

40...gonstructions as illustrated in Fig. 5 in which which is sufficiently strong to resist the wind 1053, 29 represents the sill of the building. On the 
under, side of this sill. I provide a frame 30, 
the lower-end 31 of which constitutes, a cross 

forces; but which will be: sheered by their forces developed by an earthquake. For this 
purposes I provide a Substantially horizontal 

head forming part of the sling 32 including plate 55 mounted to move with the supported: 
45 flexible members or cables33, the upper ends, structure. As indicated in Fig.1, this plate:110. 

of which are supported in a frame 34, which 
may be of similar construction to the frame is attached to the column 3. The edges of . 

this plate extend under flanges 56 which pro: 
30. Between the cross, head. 31 and the ject outwardly from the saddle; plates 10:... 
ground I provide a strut member 35 the ends. These plates 55 and 56 have their faces sub 

stantially against; each other; and are pro- 115; 50 of which are received in sockets. In the pres 
ent instance, these sockets include a socket 
36 on the under side of the cross head and a 
socket. 37 formed on the short arm of a lever 

vided with registering openings to receive a . 
frangible pin 57. This pin may be of porce 
lain, or some composition which will sheers 

38 carrying a weight 39 on its long arm and under a great stress, but it will be sufficiently.) 55, supported on a fulcrum 40 on the building strong to 
foundation-41. In Fig. 5 the parts are illus. 
trated with the foundation displaced towar 
the left as by an earth movement coming the struts. 
from the right. This displacement throws equilibrating force necessary. 

60 she strut-member 35 in its normal vertical. It is preferable to use flexible.ca 

-' resist the forces developed in the 
building by the wind. . . . . . . 
If desired the struts 14 may be omitted and: 

he struts 24 may be, used to develop all thesi, 

position and places it in a position to exert a compared with flexible suspending rods for 
thrust force toward the right in a direction the reason, that the cables, absorb torsional 3. to oppose the left Swing or equilibrating 3 movements and prevent, their being imparted; i. 
movements of theisling 32.3 to the base of the column 8. They also are 652; Another embodiment of the invention more readily put in place and permit more 1303, 

120. 
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freedom of movement in the cradle, permit 
ting the cradle to maintain itself in a hori 
zontal position without developing the same 
character of strains that would be developed 

is at the connection points of the lower ends of 
suspending rods. . 

It is understood that the embodiment of 
the invention described herein is only one of 
many embodiments this invention may take, 

lo and I do not wish to be limited in the prac 
tice of the invention nor in the claims, to 
the particular embodiment set forth. 

hat I claim is: . - 
1. In a foundation for a 

15:sorb a force developed by a lateral ground 
movement, the combination of a cradle sup 
porting the said structure, a base having 
means for suspending the cradle, and means for resisting the equilibrating movement of 

20 the structure consequent to the displacement 
of the base when said ground movement oc 
CIS . . . . . . . . . . 

2. In a foundation for a structure, to ab 
sorb a force developed by a lateral ground 

25 movement, the combination of a cradle hav 
ing flexible supporting members with a cross 
head supported thereby, a base on the ground 
having means for supporting the flexible 
members toward their upper ends, and means 

30 for resisting equilibrating movement of the 
cradle consequent to the displacement of the 
base when said ground movement occurs. 

3. In a foundation for a structure, to ab 
sorb a force developed by a lateral ground 

35 movement, the combination of a cradle sup 
porting the said structure, a base having 
means for supporting the cradle, and a strut 
member operating to develop a force in a di 
rection to oppose the equilibrating movement 

; of the cradle consequent to the displacement 
of the base when said ground movement oc 
C.S. .. . . . . . . . - 

4. In a foundation for a structure, to ab 
sorb a force developed by a lateral ground 

40 

45 
porting the said structure, a base on the 
ground having means for supporting the 
cradle and a strut member normally disposed 
in a substantially vertical position and mount 

50 ed so as to be displaced into an inclined posi 
tion when the ground movement occurs, and 
operating to exert a thrust force in a direc 
tion to oppose the equilibrating movement of 
the cradle consequent to the displacement of 
the base. - - - 55 

sorb a force developed by a lateral ground 

carrying member supported on the cross 
head, flexible means for suspending the cross 
head on the base to permit a Swinging move 
ment of the cross head when the ground 
movement occurs, and means for resisting: 

65 the equilibrating movement of the cross head 

structure, to ab 

cradle consequent to the 

movement, the combination of a cradle sup 

5. In a foundation for a structure, to ab 

1,761,322 . 

consequent to the said movement of the base. 
6. In a foundation for a rigid structure, to 

absorb a force developed by a lateral ground 
movement, the combination of a cradle sup 
porting the said structure, a base having to 
means located at a point removed laterally 
from the cradle for exerting a force upon 
the said structure to resist the equilibrating 
movement of the cradle consequent to the 
displacement of the base when said ground 
movement occurs. 

75 

7. In a foundation for a rigid structure, 
to absorb a force developed by a lateral 
ground movement, the combination of a cra 
dle supporting the said structure, a base hav 
ing means for supporting the cradle, and a 
strut member located at a point removed lat 
erally from the cradle supported at its lower 
end on the ground and operating to exert a 
thrust force upon the structure in a direction 
to resist the equilibrating movement of the idisplacement of the 
base when said ground movement occurs. 

8. In a foundation for a rigid structure, to 
absorb a force developed by a lateral ground 
movement, the combination of a cradle Sup 
porting the said structure, a base having 
means for supporting the cradle, a substan 
tially vertical strut member removed lateral 
ly from the said, cradle, having a flexible joint supporting the same on the ground, and 
a flexible joint at its upper end for support 
ing the structure, said strut member operat. 
ing to develop a thrust force against the said 
rigid structure to resist the equilibrating 
movement of the cradle consequent to the dis 
placement of the base when said ground 
movement occurs. 

85 
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9. In a foundation for a structure, to ab 
sorb a force developed by a lateral ground 
movement, the combination of a cradle, means 
for supporting the cradle at its upper por 
tion from the ground, said cradle having a 
cross head at its lower head to receive the 
weight of the rigid structure, and a thrust 
member cooperating with the said cross head 
to develop a thrust force in a direction to re 
sist the equilibrating movement of the cradle 
consequent to the displacement of the base 
when said ground movement occurs. 

05 

O 

5 

10. In a foundation for a rigid structure, 
to absorb a force developed by a lateral 
ground movement, the combination of a sling 
having flexible members and a cross head at 
their lower ends, a base having means for 
supporting the upper ends of the flexible 

movement, the combination of a base sup- members, said cross head operating to sup 
ported on the ground, a cross head, a load port said rigid structure, and a strut mem 

ber, located under the cross head having a 
flexible connection therewith, and normally 
disposed in a substantially vertical position, 
said strut member operating to exert a thrust 
force against the cross head to resist the 
equilibrating movement of the cross head 
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consequent to the displacement of the base 
when said ground movement occurs. 

11. In a foundation for a rigid structure, 
to absorb a force developed by a lateral 
ground movement, the combination of a sling 
having flexible members and a cross head at 
their lower ends, a base having means for 
supporting the upper ends of the flexible 
members, said cross head operating to sup 
port said rigid structure, a strut member en 
gaging the cross head, normally disposed in 
a substantially vertical position, means for 
supporting said strut member carrying a 
weight, said strut member operating to exert 
a thrust force against the cross head in a di 
rection to resist the equilibrating movement 
of the sling consequent to the displacement 
of the base when said ground movement 
OCCS. 

12. In a foundation for a rigid structure, 
to absorb a force developed by a lateral 
ground movement, the combination of a cross 

porting the said structure in a normal up 
right position, a base having means for sup: 
porting the cradle and operating when moved 
by the earth movement, to permit the struc 
ture to assume a condition of unstable equi 
librium and thereby cause an equilibrating 

5 

70 

movement in the structure under the action 
of gravity, returning the structure to said 
normal upright position, and means for re 
sisting the said equilibrating movement of 
the structure. 

Signed at Los Angeles, California this 
29th day of March, 1928. 

DON W. WELLS. 

head supporting the rigid structure, a base 
supported on the ground, flexible members 
for supporting the cross head from the base, a weight and means connecting the same 
with the cross head operating to exert a force 
upon the cross head in a direction to resist 
the equilibrating movement of the cross head 
consequent to the displacement of the base 
when said ground movement occurs. 

13. In a foundation for a rigid structure, 
to absorb a force developed by a lateral 
ground movement, the combination of a sling 
having a cross head and flexible members 
supporting the same, a base on the ground 
supporting the flexible members at their 
upper ends, a strut member normally in a 
substantially vertical position under the cross 
head, means including a lever with a short 
arm supporting the said strut member and having a long arm carrying a weight, said 
strut member operating to exert a thrust 
force against the cross head to resist the 
equilibrating movement of the sling conse 
quent to the displacement of the base when 
said ground movement occurs. 

14. In a foundation for a structure, to ab 
sorb a force developed by a lateral ground 
movement, the combination of a cradle for 
supporting the said structure, a base having 
means for supporting the cradle, and frangi 
ble means for connecting the base and the 
structure operating to resist stress developed 
by the wind on the structure but operating 
to fail under the action of an earthquake. 

15. In a foundation for a structure, to ab 
sorb a force developed by a lateral ground 
movement, the combination of a cross head 
supporting the said structure, a base Sup 
ported on the ground, and cables Supporting 
the cross head from the base. 

16. In a foundation for a structure, to ab 
sorb a force developed by a lateral ground 
movement, the combination of a cradle Sup 
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