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(57) Abrége/Abstract:

This Invention provides an improved shock eliminator, particularly a shock eliminator for use in constructions such as bridges
and houses. The shock eliminator includes a base, a carrier seat, a slide block and springs. The top side of the base Is provided
with a round curved concave slide recess. The slide block has a bottom surface formed with a curved surface equivalent to the
slide recess In diameter and disposed In the slide recess, and a top side centrally provided with a hemispherical depressed
coupling groove. The carrier seat Is a plate member disposed on the top portion of the slide block and has a bottom portion
centrally provided with a coupling post having a hemispherical distal end equivalent to the depressed surface of the coupling
groove In diam
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e surface of the slide block around the coupling groove to hook the bottom side of the carrier seat. The shock
stalled at the bottom of a column of a building or bridge to ensure shock eliminating effect and safety of the

Uilding and bridge.
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ABSTRACT OF THE DISCLOSURE

This mvention provides an improved shock elmmnator, particularly " a
shock eliminator for use m constructions such as bridges and houses. The
shock eliminator includes a base, a carrier seat, a slide block and springs.
The top side of the base 1s provided with a round curved concave slide recess.
The shide block has a bottom surface formed with a curved surface equivalent
to the shde recess in diameter and disposed in the slide recess, and a top side
centrally provided with a hemispherical depressed coupling groove. The
carrier seat is a plate member disposed on the top portion of the slide block
and has a bottom portion centrally provided with a coupling post having a
hemispherical distal end equivalent to the depressed surface of the coupling
groove m diameter. The coupling post is disposed in the coupling groove of
the slide block. A suitable number of springs are disposed on the éurface of
the shde block around the coupling groove to hook the bottom side of the
carrier seat.  'The shock eliminator 1s installed at the bottom of a column of a
building or bridge to ensure shock eliminating effect and safety of the building
and bridge. '
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TITLE: IMPROVED SHOCK ELIMINATOR
BACKGROUND OF THE INVENTION
(a) Field of the Invention:

The mvention relates to an improved shock eliminator, more particularly
to a shock eliminator for use 1n constructions such as bridges and houses and
having the dual mechanisms of shding and swinging to thereby enhance shock
eliminating effect and safety of constructions. "
(b) Description of the Prior Art:

Shock eliminators for building constructions can be divided into
pseudo-spring type and shding type according to mechanical properties.
Manufactures have developed a kind of friction pendulum supporting type
shock ehminating device, which combines the features of the pseudo-spring
and shdmng types. Relevant studies first appeared in a report by the
earthquake engineering research center of U.C. Berkeley, V. Zagas, S.S. Low
and S.A. Mahin, 1987. The inventor of this invention also published relevant
studies in the U.S.A. and Tarwan, C.S. Tsai, 1995; C.S. Tsai 1997; C.S. Tsai,
Chi-Jen Huang, 1998. - The mventor has good knowledge of the principles of

the shock elimmators, and are well aware of the drawbacks associated with

conventional shock eliminators, which are set forth below:

1. As the construction of the friction pendulum supporting type shock
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- elimmating device 1s not properly designed, the components are disposed to lie

one ébove the other without any interconnection and are therefore independent.
During an earthquake, if there is an elevating force (which often occurs at the
side columns of a building), the components of the shock eliminator will
become detached and fail to provide the shock eliminating fimction, which
may result in damage to the building.

2. Due to mmproper design, the conventional friction pendulum
supporting type shock ehminatng device easily accumulate dust aﬁer
prolonged use, which affects the sliding mechanism and may eventually cause
the shock eliminating device to lose its function. -

3. The conventional friction pendulum supporting type shock

eliminating device 1s complicated and time-consuming to manufacture, which

1S not economical.
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SUMMARY OF THE INVENTION

The object of the mvention 1s to provide an improved shock eliminator to
overcome the problems of the prior art.

It 1s the primary object of the present mvention to provide an improved
shock elimmator for use in constructions such as bridges and houses and
having the dual mechanisms of shiding and swinging to thereby enhance shock
elimmating effect and safety of constructions.

The foregoing object and summary provide only a brief introduction to
the present mvention. To fully appreciate these and other objects of the
present mvention as well as the invention itself, all of which will become
apparent to those skilled in the art, the following detailéd description of the
mvention and the claims should be read m conjunction with the accompanymg
drawings. Throughout the specification and drawings identical reference
numerals refer to identical or similar parts.

Many other advantages and features of the present invention will become
manifest to those versed in the art upon making reference to the detailed
description and the accompanying sheets of drawings in which a preferred

structural embodiment mncorporating the principles of the present invention is

shown by way of illustrative example.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 isan exploded perspective view of the mvention;

FIG. 2 is a perspective view of the invention in an assembled state;

FIG. 3 is a sectional view of the invention in the assembled state;

FIG. 4 is a schematic view showing how the mvention 1s mstalled on a
building;

FIGS. 5 to 7 illustrate the invention in use;

FIG. 8 is a sectional view of another assembly according to the invention;

FIGS. 9 and 10 are sectional views of still another assembly according to
the invention; and

FIG. 11 1s an exploded view of yet another construction according to the

mvention.
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
‘For the purpose of promoting an understanding of the principles of the
invention, reference will now be made to the embodiment illustrated in the
drawings. Specific language will be used to describe same. It will,
5  nevertheless, be understood that no limitation of the scope of thé invention is
thereby mtended, alterations and further modifications in the illustrated device,
and further applications of the principles of the invention as illustrated herein
bemg contemplated as would normally occur to one skilled in the art to which

the invention relates.

10 With reference to the drawings, the invention includes a base 10, a carrier
seat 20, a shide block 30 and springs 40. The base 10 can be round, square,
rectangular, elliptic or polygonal, and 1s secured to the ground surface;‘ by bolts
or ground bolts. The center of the top side of the base 10 forms a round
curved concave shide recess 11 in which is disposed the slide block 30. The

15 shde block 30 has an area smaller than that of the slide recess 11, and has a
bottom side forming a curved surface 31. The curved surface 31 aﬁd the
concave surface of the slide recess 11 have equivalent diameter so that the
bottom side of the slide block 30 can tightly abut against the surface of the

shde recess 11 and can smoothly slide. The center of the top side of the slide

20 block 30 1s formed with a hemispherical depr’essed coupling groove 32 for
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coupling with the cammer seat 20. The carrier seat 20 is a plate member

shaped hke the base 10, and has an area sized to be equivalent, larger, or

~ smaller than that of the base 10, and can be lockably secured and coupled with

the bottom end of a column of a building. The center of the bottom side of
the carrier seat 20 has a coupling post 21 projecting therefrom. The distal
end of the coupling post 21 1s formed with a hemispherical surface having a

diameter equivalent to that of the coupling groove 32 such that it can be

‘insertably disposed in the coupling groove 32 of the slide block 30. The

surface of the slide block 30 around the coupling groove 32 is provided with a
suitable number of equidistantly spaced apart springs 40 such that the bottom
ends of the springs 40 hook on the top side and the flank side of the slide block
30, and the top ends thereof hooking on hook fasteners 22 on the bottom side
of the carrier seat 20. Such a configuration enables the carrier seat 20 to
swing on the shide block 30, and the springs 40 interposed therebetween
enable the carrier seat 20 to generate a restoring and balancing force, which
acts upon the slide block 30 so that components will not become disengaged
when subjected to an elevating action. If damping devices or rubber-like
materials are used in place of the springs 40, damping effects are additionally
provided. Inaddition, as the slide recess 11 in the upper side of the base 10 is

round and curved, the sliding operation of the slide block 30 accumulates
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potential energy so that the shde block 30 can smoothly return to 1ts position
after sliding displacement. The couphng grbove 32 can be a cylindrical
depressed hole with a hemispherical distal end to increase smging\effects for
eliminating shocks. Figure 8 shows another assembly in which the shape of
the bottom end of the coupling post 21 1s equivalent to the curved surface 31
of the shide block 30 mn diameter. Figures 9 and 10 show yet another
assembly m which the base 10 or carrier seat 20 can be coupled with a rubber
supporting pad 70 to enhance shock eliminating and damping effects. The
rubber supporting pad 70 is made of rubber-like materials, such as
laminated-rubber bearing, lead-rubber bearing, etc. Figure 11 shows still
another assembly of the invention in which the coupling post 21 is located at
the center of the top side of the slide block 30, and the coupling groove 3218
located at the center of the bottom side of the carrier seat 20. The
hemispherical surface at the distal end of coupling post 21 is equivalent to the
coupling groove 32 in diameter and is therefore tightly coupled, thereby
achieving the same functions as the construction m Figure 1 and ensuring the
original mechanism and effects of the shock eliminator to ensure the safety of
the building. Furthermore, the surfaces of the slide recess 11, the curved
surface 31, the coupling groove 32 and the coupling post 21 are coated with

durable lubricating materials to increase the efficiency of the shock eliminator.
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Since the structure of the invention 1s simple, it can be mstalled easily and can
reduce costs considerably.

It will be understood that each of the elements described above, or two or
more together may also find a useful application m other types of methods
differing from the type described above.

While certain novel features of this invention have been shown and
described and are pointed out in the annexed claim, it is not intended to be
limited to the details above, since it will be understood that various omissions,
modifications, substitutions and changes in the forms and details of the device
illustrated and in 1ts operation can be made by those skilled in the art without

departing in any way from the spirit of the present invention.
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[ CLAIM:

1. An improved shock eliminator, comprising a base, a carrier seat, a shde
block and springs, said base having a top side centrally formed with a round
curved concave slide recess, said slide block being disposed 1n said shide
recess and having a bottom sitde formed with a curved surface which has a
diameter equivalent to that of said slide recess, and a top side centrally formed
with a hemispherical depressed coupling groove, said carrier seat being a plate
member disposed on the top portion of said slide block and having a bottom
side centrally formed with a coupling post having é hemispherical distal end
with a diameter equivalent to that of said hemispherical depressed coupling
groove for msertion mto said coupling groove of said slide block, a suitable
number of said springs being arranged on the top side and the ﬂank side of
said slide block around said coupling groove such that one end of said springs
being connected to the top side and the flank side of said slide block while the
other end 1s connected to the bottom side of said carrier seat.

2. ' The improved shock eliminator as claimed in Claim 1, wherein said base
and said carrier seat are configured to have similar or different shapes and can
be round, rectangular, square, elliptical or polygonal.

3. The mimproved shock eliminator as claimed in Claim 1 or 2, wherein said

carrier seat has a surface area equivalent, smaller or larger than that of said
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base.

4. The improved shock eliminator as'claimed in Claim 1, wherein said shde

block has a cross section that can be round, square, rectangular, elliptical or

polygonal.

5. The mproved shock eliminator as claimed in Claim 1, wherein said

springs can be devices providing a damping effect or rubber-like materials.

6. The improved shock eliminator as claimed in Claim 1, wherem said base

and Said carrier seat can be directly and tightly coupled.

7.  The mmproved shock eliminator as claimed in Claim 1, wherein said

coupling post 1s hemispherical.

8. The improved shock eliminator as claimed in Claim 1, wheremn said base

can be coupled with a rubber supporting pad or spring.

9. The improved shock eliminator as claimed in Claim 1, wherein said

carrier seat can be coupled with a rubber supporting pad or spring.

10. The improved shock eliminator as claimed in Claim 1, wherein said base,

said carrier seat and said slide block can be turned upside down.

11. The mmproved shock eliminator as claimed in Claim 1, wherein positions
of said coupling groove and said coupling post can be switched to have
said coupling groove located at the center of the bottom side of said

carrier seat and said coupling post located at the center of the top side of
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said shide block.

‘The improved shock eliminator as claimed in Claims 8 and 9, wherem

said rubber supporting pad or spring can be a laminated-rubber bearing or
lead-rubber bearmng.

The improved shock eliminator as claimed i Claim 1, wherein the
surface of said slide recess 1s coated with durable lubricating matenals.
The improved shock elimmator as clarmed in Claim 1, wherein the
surface of said curved surface of said slide block is coated with durable
lubricating materals.

The improved shock elimmator as claimed i Claim 1, wherein the
surface of said coupling groove 1s coated with durable lubricating
materials.

The improved shock elimmator as claimed in Claim 1, wherein the
surface of said coupling post 1s coated W1th durable lubricating materials.
The improved shock ehbminator as claimed i Claim 1, wherem said

coupling groove can be a cylindrical depressed hole with a hemispherical

~ distal end.
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