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(57) Abréegée/Abstract:

The viscous damper Is formed with a body with a cylindrical wall presenting an edge with a circular tongue element thereon. A cap
with a corresponding circular groove element is placed thereon so that the tongue and groove elements align with each other. The
resulting tongue and groove configuration iIs ultrasonically welded thereby forming a hermetic seal. This particularly results in a very
precise damper height which Is important for small or miniature dampers.
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SMALL VISCOUS PRECISION DAMP:

ABSTRACT OF THE DISCLOSURE

The viscous damper is formed with a body with a cylindrical
wall presenting an edge with a circular tongue element thereon.
A cap with a corresponding circular groove element is placed
thereon so that the tongue and groove elements align with each
other. The resulting tongue and groove configuration is

ultrasonically welded thereby forming a hermetic seal. This

particularly results in a very preclse damper height which is

important for small or miniature dampers.
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BACKGROUND OF THE INVENTION

Field of the Invention

Viscous dampers are known in the prior art. However,

Cypically the cap includes a cylindrical rim which is inserted

over the body of the damper and fastened thereto so as to creéte

a shear connection between the cap and the body. However, such

a design, particularly as smaller and smaller dampers are
desired to be manufactured, can result 1n degraded repeatability

in manufacturing, sealing and torque aspects. More

specifically, some prior art damper designs result in both weld

and torque variations due to the outward pressure applied to the

Cap during welding. This outward pressure decreases the weld
| penetfation and varies the overall height of the damper which
Creates variations in the damper torque and may further result
in silicone leakage. Similarly, some prior art daﬁper designs

have decreased weld encapsulation which decreases weld strength
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and sealing and creates undesired minute strings of plastic

which affect customer applications.

An example of a prior art damper using a snap-together
design 1s disclosed in U.S. Patent No. 4,614,004 entitled "0Oil

Filled Rotary Damper Having a Symmetrically Shaped Flexible

Membrane" issued on September 30, 1986 to Oshida.

SUMMARY OF THE INVENTION

Accordingly, the present invention seeks to provide a
damper design, particularly an improved seal therefor, for

applications requiring a reduced size of damper.

Further, the present invention seeks to provide a damper
design with increased repeatability with respect to

manufacturing, sealing and torque.

Further still, the present invention seeks to provide a

damper design which minimizes weld and torque variatilon

resulting from outward pressure applied to the cap.

Still further, the present invention seeks to provide a

damper design which provides sufficient weld penetration.

Yet further, the present invention seels to provide a

damper design which provides a uniform damper height.
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Moreover the present invention seeks to provide a damper
design with sufficient weld encapsulation and minimization or

reduction of undesired minute strings of plastic.

These and other aspects are attained by providing a small
or miniature rotary damper typically including a cap, rotor, O-
ring, optional gear, viscous fluid (or other damping media) and
a housing. The cap and the housing include a tongue and groove

joint specifically adapted to ultrasonic welding. As the cap is

generally disk-shaped and placed directly on the edge of the
housing and ultrasonically welded thereto, the damper height can

be precisely maintained.

BRIEF DESCRIPTION OF THE DRAWINGS

e — et e e R i

Further objects and advantages of the invention will become

apparent from the following description and claims and from the
accompanying drawings, whereln:

Figure 1 is an exploded perspective view of a typical
damper of the present invention.

Figure 2 is a cross-sectional view of the tongue and groove

joint between the body and cap prior to ultrasonic welding.

Figure 3 is an exploded cross-sectional view of the body
and cap prior to ultrasonic welding.

Figure 4 is a plan view of the underside of the cap,
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showing -the configuration of the groove used in the tongue-and-
groove joint of the present invention.

Figure 5a 1s a cross-sectional view 1llustrating the horn
of the ultrasonic welding tool against the cap before the
ultrasonic weld 1s formed.

Figure 5b 1s a cross-sectional view 1llustrating the horn
of the ultrasonic welding tool against the cap after the

ultrasonic weld is formed.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

b e yp— S —— S —t

Referring now to the drawings in detail wherein like
numerals refer to like elements throughout the several views,
one sees that Figure 1 is an exploded view of a typical damper
10 of the present invention. The damper 10 1ncludes base 12,
rotor 14, O-ring 16, cap 18 and gear 20. Additionally, base 12
is filled with viscous fluid or damping media 22 (see Figure 3),
such as silicone, in which rotor 14 rotates during operation.
The basic operation of this damper 10 can be found in U.S.
Patent No. 4,614,004 entitled "0il Filled Rotary Damper Having

Symmetrically Shaped Flexible Membrane", the contents may be

referred to for further details. However, many variations

tl

within the design, particularly that of the configuration o:

rotor 14, O-ring 16 and gear 20 are envisioned to be within the
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Scope of this invention. Furthermore, gear 20 should be

considered to be optional, depending upon the specific

application.

Base 12 includes cylindrical body or wall 24 into which the

various elements are inserted. The edge 26 of cylindrical body
24 includes longitudinally oriented circular tongue 28 (also see
Figures 2 and 3). The cross section of tongue 28 prior to

ultrasonic welding, as shown in Figure 2, has a trapezoidal

shape (which can'likewise be square or rectangular) with a base

30 integral with cylindrical body 24. Base 30 is parallel to,

but somewhat wider than upper edge 32 (“upper” referring to the

orientation illustrated in Figure 2) of circulér tongue 28.

Triangular point 34 is formed on upper edge 32 forming a

variable degree energy director.

As shown in Figure 4, cap 18 is disk-shaped and includes

circular groove 40 inwardly adjacent from edge 44. Cap 18
further includes central aperture 42 which engages O-ring 16 (or
similar seal) through which rotor 14 passes and rotates therein

(see Figure 1). Circular groove 40 has a Crapezoidal cross-

section (or square or rectangular) which is complementary to the
trapezoidal (or square or rectangular) portion of tongue 28.

Circular groove 40 Cypically has a minimum 0.55 millimeter

opening with a minimum 0.5 millimeter wall Chickness as measured

from the outer section of circular groove 40 to the edge 44 of
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wall of aperture 42.

Of course, circular tongue 28 and circular groove 40 could

be reversed so that circular tongue 28 is on cap 18 and circular

groove 40 1s on edge 26 of cylindrical body 24.

Assemnbly of damper 10 Cypically includes placing siliconé

The rotor 14, O-ring 16, cap 18, and gear 20 (optional) are
assembled as required by the‘particular configuration. Cap 18

1s then placed against edge 26 of cylindrical body 24 so that
circular tongue 28 is placed within circular groove 40 as shown

in Figure 2. Horn of ultrasonic welding tool 100, as shown in

Figures 5a and 5b, forms the ultrasonic weld between cylindrical

body 24 and cap 18. The résulting conriguration eliminates

potential for cap flexing thereby creating a repeatable hermetic

weld and consistent torque. Similarly, the resulting

configuration properly encapsulates the weld thereby eliminating

strings and creating a superior weld.

Thus the several aforementioned.objects and advantages are

most effectively attained. Although a single preferred

embodiment of the invention nas been disclosed and described in

detail herein,'it should be understood that this invention is in

no sense limited thereby and its scope 1s to be determined by

that of the appended claims.
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CLAIMS

What is_Claimed 1S:

1. A damper including:

a housing formed by a wall, said wall including an edge;

a cap;

a first of said cap and said edge inCluding a tongue

element of a tongue and groove configuration, and a second of

sald cap and said edge including a groove element of sald tongue

and groove configuration, wherein said tongue element is

2. The damper of Claim 1 wherein said cap inCludeS a central

aperture, the damper further including a rotary element within
sald relatively closed sﬁace, further 1including a shaft

extending’through salid central aperture.

3. ‘The damper of Claim 2 wherein said relatively closed space

includes damping media.

4, The damper of Claim 3 wherein said damping media 1S

sillicone.
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5. The damper of Claim 2 wherein said wall 1s cylindrical,

salid edge is circular, and said cap is circular.

7. The damper of Claim 6 wherein sald tongue element has a

trapezoidal, rectangular or square Cross—-sectional portion and

said groove element has a cross-sectional portion complementary

to said trapezoidal, rectangular or square cross-sectional

portion.

8 . The damper of Claim 7 wherein said tongué element further

includes a triangular cross-sectional portion on an edge of said

trapezoldal cross-sectional portion.

9. The damper of Claim 8 further including a seal in said

central aperture, said shaft passing through said seal.

10. The damper of Claim 9 further including a gear attached to

sald shaft outside of said relatively closed space.
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11. The damper of Claim 10 wherein said groove element has at

.least a 0.55 millimeter opening with at a least 0.50 millimeter

wall thickness adjacent thereto.
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