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My invention particularly relates to balance 
blocks which may be incorporated in building 
Structures to insure non-injury to such structures, 
particularly large buildings, by reason of earth 
tremorS. Such as are occasioned by earthquakes. 
ESSentially the invention comprises blocks of a 
particular construction mounted adjacently above 
and upon the building foundation and adjacently 
beneath the building superstructure and capable 
of absorbing the horizontal movements of the 
foundation occasioned by the earth tremors dur 
ing an earthquake Without communicating these 
horizontal movements to the Superstructure. 
The annexed drawings and the following de 

Scription set forth in detail certain means em 
bodying my invention, such means disclosing, 
however, but a few of the Various forms in Which 
the principle of the invention may be applied. 
In Said annexed drawings: 
Figure 1 is an elevation, partly in vertical sec 

tion, of the corner of a building With Which is 
incorporated One Set of my improved balance 
blocks; 

Figure 2 is a fragmentary View of elements sim 
ilar to those shown in Figure 1, illustrating modi 
fied neans for Securing the lower balance block 
to the building foundation; 

Figure 3 is an elevation, partly in vertical sec 
tion, showing a modified form of balance block, 
also showing an electrically actuated device and 
wiring diagram adaptable for giving notice of any 
horizontal movements of the building SuperStruc 
ture, this view also Suggesting the positioning 
of the balance blocks beneath an interior col 
uinn of the building superstructure; 

Figure 4 is a view, upon an enlarged Scale, Of 
the balance block feature of the elements shown 
in Figure i and the building elements immediate 
ly adjacent thereto, this view showing the several 
elements during the normal position thereof; 

Figure 5 is a plan Section, taken in the plane 
indicated by the line 5-5, Figure 4; 

Figure 6 is a view of the elements shown in Fig 
ure 4 in the several positions thereof when an 
earth trennor has moved the building foundation 
horizontally laterally of its regular position; and 

Figure 7 is a fragmentary view of the balance 
blocks as shown in Figure 4, illustrating a modi 
fied form of structure Serving as a grea.Se-retain 
ing and protection shield. 

Referring to the annexed drawings in which 
the same parts are illustrated by the same Sev 
eral numbers in the different views, and particul 
larly referring to the structure shown in Figures 
1, 4, 5 and 6, a building superStructure of any 
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suitable standard design is provided with a floor 
bean or sill 2 beneath one end of which, and for 
purposes of illustration, at a corner of the build 
ing, are disposed my improved balance blocks co 
sisting of an upper bearing member 3 suitably is 
rigidly Secured to the sill 2 and a lower bearing 
Inenber 4 suitably rigidly secured to the building 
foundation . . The upper and lower bearing 
blocks 3 and 4 are formed with opposed inner 
concave surfaces 5 and 6, respectively, which form 
a pocket within which is positioned a bearing 
ball 8 adapted, in conjunction with a Suitable 
raumber of other like bearing balls positioned at 
intervals in like sets of bearing members around 
the foundation 0, to support the weight of the 
"Superstructure . It will be noted that the balls 
8 are of Such a size as to Somewhat Space, one 
from the other, the upper and lower bearing mem 
bers 3 and 4. It will also be noticed that the 
horizontal dimensions of the pocket are ma- 20 
terially larger than the diameter of the ball 8 SO 
that lateral enlargements 9 of the pocket are 
provided into which the ball 8, as hereinafter 
fully explained, may roll upon the bearing Sur 
faces 5 and 6. 

In the form of invention shown in Figures 1, 
4, 5 and 6, the space between the contiguous end 
parts of the bearing members 3 and 4 is in part 
filled by a bearing plate f having a central hole 
f2 of a diameter substantially equal to that of 30 
the ball 8 so that the latter is fitted. Within said 
hole With a close sliding fit Which does not inter 
fere with the rolling movement of the ball upon 
the surfaces 5 and 6. The balance of the vertical 
space between the contiguous end portions of the 35 
bearing members 3 and 4 is filled by a ring of 
bearing balls 4 which rest in, and are adapted 
to rollin, and in part extend from, an annular 
ball race 3 formed in the periphery of the upper 
part of the lower bearing member 4. 

Referring particularly to Figures 4 and 6, it 
will be evident that upon the lateral movement 
of the foundation fo, due to earth tremors, the 
bearing block 4 will be moved correspondingly 
and hence the ball 8 will be rolled upon the sur- 45 
face 6 so as to climb Stich surface in a direction 
opposite to that which the foundation 10 moves, 
although actually the ball i8 will be moved to a 
greater or less extent in the same direction as 
the movement of the foundation O. Also, the 59 
ibearing plate will be:noved by and to the same 
:extent and in the same direction, as the ball 8, 
theimovement of the plate ill being facilitated by 
the series of bearing balls E4 which act as rollers. 
Furthermore, the ball 8 will roll upon the upper 55 

9 

5 

25 

40 



10 

5 

20 

25 

30 

35 

40 

45 

5 5 

60 

65 

70 

2 
bearing surface 5 in a direction corresponding to 
that of the movement of the foundation 0. 
However, the upper bearing member 3 which is 
rigidly secured to the Superstructure will not 
be moved except slightly vertically, this vertical 
movement being due to the travel of the ball 8 
from its two-point contact with those opposed 
points of the bearing Surfaces 5 and 6 most wide 
ly spaced to a two-point contact With said Sur 
faces less widely spaced. In the illustration 
shown in Figures 4 and 6, the capacity for rela 
tive movement of the several parts is shown and 
it is presumed that the foundation O has been 
moved by the earth tremor somewhat to the left 
of its normal position, such as illustrated by the 
normal position in Figure 4 and the shifted posi 
tion in Figure 6; that the ball 8 has traveled 
upwardly upon the right hand side of the lower 
bearing surface 6 and downwardly upon the left 
hand side of the upper bearing surface 5, thus 
compensating for the left hand movement of the 
foundation 0 without inducing a corresponding 
movement in the upper bearing member 3 Se 
cured to the Superstructure , the latter being 
unaffected except for the slight Vertical move 
ment thereof, clearly shown in Figure 6. Dur 
ing the relative horizontal movements of the 
bearing blocks 3 and 4 and the consequent slight 
vertical movement of the upper bearing block 3 
and the Superstructure mounted thereon, the 
series of bearing balls 4 are not subject to the 
weight of the building but act only as rollers for 
the movement of the bearing plate and the 
large ball 8. 
In order to facilitate the easy movement of the 

ball 8 and the series of balls 4, the pocket is 
filled with grease, and a flexible shield 6 is Se 
cured by one of its edges to the upper bearing 
member 3 and by the other edge to the lower 
bearing member 4 to serve as a grease-retaining 
member and to prevent the entrance of dirt be 
tween the meeting surfaces of the balance block 
members. 
In Figure 7, I illustrate a modified form of 

shield, which consists of tWO continuous circular 
members 7 and 8, both of which are secured 
in a dirt-excluding manner to the respective up 
per and lower surfaces of the bearing plate 
and also respectively secured, one to the upper 
bearing member 3 and the other to the lower 
bearing member 4. 
In Figure 3, I illustrate a modified structure for 

the lower bearing member. In this form of struc 
ture, this lower bearing member comprises two 
complementary Sections 9 and 20 formed respec 
tively. With concave and convex surfaces to ac 
commodate a series of balls 23 positioned in the 
ball race 22 formed by Said opposed concave and 
convex surfaces. The balls 23 completely fill a 
circular field whose diameter is that compre 
hended by the series of balls 23 shown in Figure 3. 
In this form of device, the lower bearing member 
Section 9 is a concavo-convex member, of which 
the concave face serves for the bearing surface of 
the large ball 8 and the convex face serves as 
One side of the ball race for the Series of balls 23. 
A compound action of the balance blocks of the 
form shown in Figure 3 results from an earth 
tremor which laterally moves the foundation O 
in that a part of said foundation movement is 
communicated through the base plate 2, the 
bearing member section 20, the balls 23 and the 
-bearing member section 9 to the comparatively 

75 large central ball 8, and a part is absorbed by 
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the adjustment of the lower bearing member 
Section 20 upon the field of balls 23. 

Referring further to the modification shown 
in Figure 3, I therein illustrate how my improved 
balance blocks are adaptable for use under any 5 
column in any part of the building, the base plate 
24 of said Figure 3 being a base for an interior 
column to which and adjacently beneath which 
is Secured the upper bearing member 3 of the 
balance blocks, 10 
The lower bearing member 4 of my improved 

balance blocks may be secured to the foundation 
10 in any approvide desired manner. In Figure 1, 
I have shown the securing thereof to reinforcing 
beams contained within the concrete foundation 15 
f0, and in Figure 2 I show the securing of the 
lower bearing member by anchor bolts 26 to a 
plain concrete foundation, a base plate 25 being 
interposed between said concrete foundation and 
the lower bearing member 4. 20 

In order that minor earth vibrations may be 
absorbed, I interpose material between the su 
perstructure and the upper bearing member 3, 
and between the foundation i O and the lower 
bearing member 4, which is capable of absorb- 25 
ing slight tendencies of the lower bearing mem 
ber 4 to move laterally and of the superstructure 

to move vertically, such as the paper liners 27, 
clearly indicated in Figures 4 and 6. 
I provide means for indicating the earth 30 

tremors, as shown by the movements of the 
foundation 0, and for indicating any sidewise 
movements of the Superstructure , if perchance 
the intensity of the earth tremor is such that all 
of the Sidewise movement of the foundation O is 35 
not absorbed by the balance blocks. The in 
dicator for the foundation movements is sug 
gested in Figure 4, and the indicator for the 
Sidewise movements of the superstructure 
forms a part of Figure 3. These indicator means 40 
form no part of the invention claimed in this 
application. 

Referring first to the indicator for the lateral 
foundation movements, Figure 4, I provide spring 
contact plates 28 Secured to, and at spaced points 45 
around, the lower bearing member 4, and ex 
tended upwardly so as to intersect the path of 
the periphery of the bearing plate , when the 
relation of Said plate and the lower bearing mem 
ber 4 is changed, due to the lateral movements 50 
of the foundation 3 and the lower bearing mem 
ber 4. These plates 28 are electrically con 
nected to short conductors 28, adaptable for 
connection to a main conductor and other suit 
able signal mechanism (not shown). 55 

Referring particularly to the electrical device 
for signalling the sidewise movements, if any, 
of the SuperStructure , I provide a circuit 32, 
Figure 3, which includes a battery 38 and an 
alarm 39 and is connected at its ends respectively 60 
to the floor sill 2 and to a terminal 34 of a 
housing mounted upon the floor sill 2 and having 
an insulating exterior wall, such as the glass wall 
35, Which is Secured at its upper end within a 
flange 33' of the top terminal 34 and at its lower 65 
end in a lower terminal 33 by which the housing 
is mounted upon the floor sill 2. An upwardly 
xtended wire Spring 36 is mounted in the base 
filember 33 in contact with the fioor sill 2 and 
extends adjacently near the upper terminal 34 70 
but is Spaced somewhat therefrom. The spring 
36 is closely wound and preferably is provided 
With a Slight amount of initial tension. If the 
floor Sill 2 and hence the superstructure f of the 
building partakes to any appreciable extent of the 75 
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sidewise movements of the foundation iO induced 
by the earth tremor, the spring 36 will vibrate 
laterally and contact the inside face of the flange 
34’ of the terminal 34 and close the circuit, thus 
causing the alarm 39 to give audible notice of 
the sidewise movement of the building Super 
Structure. 
What I claim is: 
1. Balance blocks for buildings comprising 

bearing members having opposed concave Seg 
ments forming an interior ball pocket, a ball 
mounted in the pocket in rolling contact with the 
segments, the pocket being larger than the ball 
in horizontal dimensions to permit relative nove 
nents of the bearing members and relative nove 
ments of the latter and the ball, one of the bear 
ing members being formed with a ball race en 
circling its pocket segment, a series of balls in 
Said race, a plate Supported by one face upon 
said series of balls and having its opposite face 
in contact with the other bearing member in the 
normal position of the bearing members, Said 
plate being movable with, and to the same ex 
tent, as, the first-mentioned ball. 

2. Balance blocks for buildingS comprising 
bearing members having opposed concave seg 
ments forming an interior ball pocket, a ball 
mounted in the pocket in rolling contact with 
the segments, the pocket being larger than the 
ball in horizontal dinnensions to permit relative 
movements of the bearing members and rela 
tive movements of the latter and the ball, one 
of the bearing members being formed with a ball 
race encircling its pocket Segment, a Series of 
balls in said race, a plate supported by one face 
upon said series of balls and having its opposite 
face in contact with the other bearing member 
in the normal position of the bearing members, 
the plate being annular and the first-mentioned 
ball being symmetrically positioned within the 
annulus of the plate with a free rolling fit there 
With. 

3. Balance blocks for buildings comprising 
bearing members having opposed concave Seg 
ments forming an interior ball pocket, a ball 
mounted in the pocket in rolling contact with the 
segments, the pocket being larger than the ball 
in horizontal dimensions to permit relative move 
ments of the bearing members and relative move 
ments of the latter and the ball, One of the bear 
ing members being formed with a ball race en 
circling its pocket segment, a series of balls in 
said race subject to the Weight of the other bear 
ing member in the normal position of the bearing 
members, said series of balls being movable rela 
tively to said other bearing member, bearing 
means connected to said first-mentioned ball and 
resting upon said series of balls, and a flexible 
outer protective and grease-retaining shield con 
nected to the bearing members and covering the 
space therebetween. 

4. Balance blocks for buildings comprising 
bearing members having opposed concave Seg 
ments forming an interior ball pocket, a ball 
mounted in the pocket in rolling contact with the 
segments, the pocket being larger than the ball 
in horizontal dimensions to permit relative move 
ments of the bearing members and relative move 
ments of the latter and the ball, One of the bear 
ing members consisting of two spaced sections 

3 
forming a ball-race therebetween, and a series of 
balls in the ball-race. 

5. A building structure comprising a Super 
structure and a foundation, bearing members 
secured respectively to the SuperStructure and 
the foundation and having opposed concave Seg 
ments forming an interior ball pocket, vibration 
dampening means interposed between the Super 
structure and the foundation and their respective 
bearing members, a ball mounted in Said pocket 
in rolling contact with the segments, the pocket 
being larger than the ball in horizontal dimen 
sions to permit relative movements of the bearing 
members and relative movements of the latter 
and the ball, one of the bearing members being 
formed with a ball race encircling its pocket seg 
ment, a series of balls in said race subject to the 
weight of the other bearing member in the normal 
position of the bearing members, said Series of 
balls being movable relatively to Said. Other bear- : 
ing member, and bearing means connected to 
said first-mentioned ball and resting upon said 
series of balls. 

6. Balance blocks for buildings comprising 
bearing members having opposed concave Seg 
ments forming an interior ball pocket, a ball 
mounted in the pocket in rolling contact with the 
Segments, the pocket being larger than the ball 
in horizontal dinnensions to permit relative nove 
ments of the bearing members and relative move 
ments of the latter and the ball, one of the bear 
ing members being formed with a ball race en 
circling its pocket segment, a Series of balls in 
Said race, and bearing means contacting the other 
bearing member in the normal position of the 
bearing members, said means being connected to 
said first-mentioned ball and novable upon said 
series of balls during the relative movements of 
the bearing members, Said Series of balls acting as 
rollers for said means. 

7. Balance blocks for buildings comprising 
bearing members having opposed concave seg 
ments forming an interior ball pocket, a ball 
mounted in the pocket in rolling contact with the 
Segments, the pocket being larger than the ball 
in horizontal dimensions to permit relative move 
rinents of the bearing members and relative nove 
inents of the latter and the ball, one of the bear 
ing members being formed with a ball race en 
circling its pocket Segment, a series of balls in 
said race, a plate Supported by one face upon said 
series of balls and having its opposite face in 
contact With the other bearing member in the 
normal position of the bearing members. 

8. Balance blocks for buildings comprising 
bearing members having Opposed concave Seg 
ments forming an interior ball pocket, a ball 
mounted in the pocket in rolling contact with the 
segments, the pocket being larger than the ball 
in horizontal dimensions to permit relative move 
ments of the bearing members and relative move 
ments of the latter and the ball, means forming 
rollers mounted upon one of Said bearing mem 
bers exteriorly of the pocket segment thereof, 
and a bearing plate connected to said ball and 
supported by said rollers and subject to the 
Weight of the other bearing member in the normal 
position of the bearing members. 

JACOB F. J. BAKKER. 
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