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Description

Background of the Invention

Field of the Invention

[0001] The present invention relates to a damper
mechanism having the features of the preamble of claim
1 and that is installed as an accessory on an opening
and closing member, such as a door or cover, which
turns about a given axis of rotation. Such a damper
mechanism is known from GB-A-650925.

Description of the Prior Art

[0002] When a door, cover or other opening and clos-
ing member which uses hinges is rotated or moved in
one direction, such as the closing direction, and the
member is automatically closed by such a rotating force,
it is common practice to incorporate a damper mecha-
nism which makes the member turn slowly to ensure the
safety of the opening and closing movement and to ease
the impact at the time of closure.

[0003] The simplest construction in prior-art damper
mechanisms used for such a purpose is a single-action
damper mechanism having a tubular, closed cylinder
and a piston which fits inside the cylinder in a freely sl-
idable manner and divides the interior of the cylinder into
two chambers. The two chambers are made to commu-
nicate via an orifice provided in the piston. An urging
member, such as a coil spring, which forces the piston
in a first sliding direction is provided within one of the
two chambers. In addition, a pressure-regulating valve
which regulates the opening of the orifice according to
the sliding direction of the piston is provided within the
orifice. The pressure-regulating valve controls fluid
pressure against the piston resisting the applied force.
The base of the cylinder and the tip of the piston rod are
respectively connected to a stationary side (which is a
structure for receiving an opening and closing member)
and a movable side (e.g. an opening and closing mem-
ber such as a door). Generally, the coil spring acts to
close the opening and closing member, in which state
the pressure-regulating valve narrows the orifice, there-
by slowly closing the member and suppressing the
sound of impact at the time of closure.

[0004] In prior-art damper mechanisms, the piston
which slides through the cylinder carries out linear mo-
tion. As aresult, when the damper mechanism is mount-
ed directly on an opening and closing member, it is in-
herently impossible to maintain a proportional relation-
ship between the urging (e.g. applied) force by the
damper mechanism and the degree of turning by the
opening and closing member. Moreover, such a damper
mechanism does not readily allow the member to be
turned through a large angle, thus necessitating the in-
stallation of some kind of linking mechanism to facilitate
opening and closing.

10

15

20

25

30

35

40

45

50

55

[0005] Prior-art damper mechanisms thus have a
large number of parts, resulting in a high weight and high
production costs. In addition, maintenance (e.g. main-
tainability) of prior art damper mechanisms is a problem
due to the many moving parts.

[0006] It is desirable to provide a simple and conven-
ient damper mechanism which can minimize the
number of parts and has good maintainability.

Summary of the Invention

[0007] Briefly stated, and in accordance with one as-
pect of the presentinvention, there is provided a damper
mechanism having a cylinder which is open at a first end
and closed at a second end and which describes an arc
having a predetermined radius of curvature; an arcuate
plunger of the same radius of curvature as the cylinder,
afirst end of the plunger slides within the cylinderin such
a manner as to trace an arched path corresponding to
the predetermined radius of curvature; a means for urg-
ing (e.g. moving) the plunger in one sliding direction rel-
ative to the cylinder; a passage provided at the first end
of the plunger, the passage connects the interior of the
cylinder that is sectioned by the first end of the plunger
to the exterior; and a pressure-regulating valve provided
in the passage which valve reduces the cross-sectional
area of the passage when the plunger moves in the slid-
ing direction and increases the cross-sectional area of
the passage when the plunger moves in the opposite
direction.

Brief Description of the Drawings

[0008] The invention will be more fully understood
from the following detailed description, taken in connec-
tion with the accompanying drawings, which form a part
of this application and in which:

FIG. 1 is a perspective view showing one embodi-
ment of the invention in which the damper mecha-
nism has been installed on the cover of a housing;
FIG. 2 is a perspective view showing the same
damper mechanism by itself;

FIG. 3 is a sectional view showing the construction
of the major features in the same damper mecha-
nism;

FIG. 4 is a sectional view taken along line IV-1V in
FIG. 3;

FIG. 5is an enlarged view of the circled area in FIG.
3 with the passage at its largest cross-section area;
and

FIG. 6is an enlarged view of the circled areain FIG.
3 with the passage narrowed to its smallest cross-
sectional area.

[0009] While the present invention will be described
in connection with a preferred embodiment thereof, it will
be understood thatit is not intended to limit the invention
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to that embodiment. On the contrary, it is intended to
cover all alternatives, modifications and equivalents as
may be included within the spirit and scope of the inven-
tion as defined by the appended claims.

Detailed Description of the Invention

[0010] According to the present invention, by mount-
ing the damper mechanism on the opening and closing
member so that the movement or turn of the opening
and closing member coincides with the center of curva-
ture of the cylinder and plunger, the direction in which
the opening and closing member turns is substantially
the same as the direction of the force exerted by the
urging means (e.g. applied motion), allowing the applied
force to be efficiently transferred to the opening and
closing member. In this case, the cross-sectional area
of the passage is reduced by the pressure-regulating
valve, causing the opening and closing member to turn
slowly. However, when a force acts upon the opening
and closing member in a direction opposite to that of
force exerted by the applied motion, the passage cross-
sectional area is increased by the pressure-regulating
valve so that the opening and closing member turns in
accordance with the force acting upon it.

[0011] The damper mechanism of the invention can
use a torsion coil spring of which respective ends en-
gage a pair of notches formed at a separation of 180
degrees) at one end of the cylinder and one end of the
plunger. The 180 degrees occurs between the two
notches that are disposed facing each other on the cyl-
inder surface.

[0012] In this case, it is preferable for the center of
curvature of the cylinder and the plunger to coincide with
the center of rotation of the torsion coil spring.

[0013] Preferably, the plunger also has formed at the
first end thereof a pair of engagement grooves capable
of engaging the first end of the torsion coil spring.
[0014] The casing (i.e. the body of the cylinder) and
plunger may be made of a thermoplastic resin.

[0015] The damper mechanism of the invention is de-
scribed more fully below in conjunction with attached
FIGS. 1 to 6, which illustrate an embodiment in which
the damper mechanism is installed on an opening and
closing cover for an enclosure. It should be noted, how-
ever, that the present invention is not limited only to em-
bodiments of this type, and can be applied also to other
art encompassed by the concepts set forth in the ap-
pended claims.

[0016] FIG. 1isa perspective view showing the damp-
er mechanism of the present embodiment after it has
been installed. FIG. 2 shows the same damper mecha-
nism by itself. A box-like housing 11 has an open end
12 on which a cover 13, which is capable of opening and
closing the open end 12 and serves as the opening and
closing member of the invention, is pivotally attached
via a plurality of hinges 14. A catch (not shown) which,
when engaged, keeps the cover 13 shut is provided be-
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tween the cover 13 and the housing 11. Releasing the
catch from its state of engagement allows the cover 13
to be opened.

[0017] The damper mechanism 15 of the present em-
bodiment is mounted between the housing 11 and the
cover 13 and functions so that, when the catch is re-
leased from its state of engagement, the cover 13 slowly
opens.

[0018] The damper mechanism 15 includes a cylinder
16 which is of circular cross-section and describes an
arc having a predetermined radius of curvature; a
mounting bracket 18 which is provided integral with the
cylinder 16 for attaching the cylinder 16 to the housing
11 such that the cylinder's center of curvature is concen-
tric with the pivots 17 of the hinges 14; a plunger 19
which is of circular cross-section, describes an arc hav-
ing the same radius of curvature as the cylinder 16, and
the base end of which mates slidably with the cylinder
16 is such a manner as to trace an arched path corre-
sponding to the specific radius of curvature; and, as the
moving means of the invention, a torsion coil spring 20
which causes the plunger 19 to protrude from the cylin-
der 16. This construction enables the cover 13 to move
or rotate automatically from a closed state to an approx-
imately 70-degree open state. Preferably, the outside di-
ameter of the plunger 19 relative to the inside diameter
of the cylinder 16 in which it is inserted allows for a suit-
able gap therebetween of about 0.2 mm when mated.
Where necessary, it may be effective to place an O-ring
in the gap between the cylinder 16 and the plunger 19.
[0019] FIG. 3 is a sectional view showing the con-
struction of the mating area between the cylinder 16 and
the plunger 19, and FIG. 4 is a sectional view taken
alongline IV-IVin FIG. 3. One end of a torsion coil spring
20 is fixedly coupled to the tip of the plunger 19 which
presses against the cover 13. A second end of the spring
20 engages, or clamps, from either side a pair of parallel
notched grooves 21 which face each other along the
central axis of curvature of the cylinder 16 and the plung-
er 19, and each of which extends toward the central axis
of curvature. The center portions of these notched
grooves 21 open into the cylinder 16. That is, the thick-
ness of the notched grooves 21 is made somewhat larg-
er than the wall thickness of the cylinder 16 so that the
plunger 19 slides within the cylinder 16 with the second
end of the torsion coil spring 20 pressing against a por-
tion of the plunger periphery at the base end thereof.
Moreover, the base end of the plunger 19 has formed
thereon a pair of engagement grooves 22 which face
the interior of the cylinder 16 and are capable of engag-
ing the second end of the torsion coil spring 20 through
the foregoing notched grooves 21. These engagement
grooves 22, like the notched grooves 21, face each oth-
er along the central axis of curvature for the cylinder 16
and the plunger 19 and extend in a mutually parallel
fashion toward the central axis of curvature.

[0020] Thus, although the force exerted by the torsion
coil spring 20 is able to displace the plunger 19 so that
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it protrudes from the cylinder 16, engagement of the sec-
ond end of the torsion coil spring 20 with the engage-
ment grooves 22 prevents further outward movement of
the plunger 19. Of course, the plunger 19 can be pulled
out of the cylinder 16 when a force acts upon the plunger
19 which is larger than the force of engagement asso-
ciated with the clamping pressure by the second end of
the torsion coil spring 20 against the engagement
grooves 22. A construction such as this can greatly fa-
cilitate assembly of the damper mechanism 15 by inser-
tion of the plunger 19 into the cylinder 16. Moreover, be-
cause the second end of the torsion coil spring 20 en-
gages the engagement grooves 22 formed at the base
end of the plunger 19, shifts in the rotational position of
the plunger 19 relative to the cylinder 16 are corrected
whenever the cover 13 is opened and closed. This helps
prevent problems such as gouging from minor rotation
of the plunger 19 relative to the cylinder 16, and allows
the plunger 19 to slide smoothly at all times.

[0021] Referring again to FIG. 1, the coil spring por-
tion of the torsion coil spring 20 is received in notches
23 formed in the housing 11 and the cover 13 such that
the center of the spring 20 is concentric with the pivots
17 on the hinges 14.

[0022] In FIG. 3, the base portion of the plunger 19
which has been received within the cylinder 16 and par-
titions the interior of the cylinder 16 into a closed damper
chamber 24 has formed therein a passage 25 which
connects the damper chamber 24 with the exterior via
the interior of the plunger 19. A pressure-regulating
valve 26 is installed within this passage 25. The valve
reduces the cross-sectional area of the passage 25
when the plunger 19 moves out of the cylinder 16 (i.e.
by the moving force of the coil spring 20), and increases
the passage cross-sectional area when the plunger 19
moves in the opposite direction.

[0023] Referring to FIG. 5, the pressure-regulating
valve 26 is a type of poppet valve having on the plunger
19 side a conical first valve body 27, and having on the
damper chamber 24 (FIG. 3) side a second valve body
29 with a raised area 28 that forms at all times a gap
with the end face at the base of the plunger. In this em-
bodiment of the presentinvention, the valve 26 is formed
of a thermoplastic resin, such as Hytrel® polyester elas-
tomer available from DuPont-Toray Co., Ltd. or Zytel®
nylon resin available from E.I. DuPont de Nemours and
Co. The valve 26 is squeezed and elastically deformed
at one end, in which manner it is forcibly inserted into
the passage 25. Once inserted, the valve 26 is designed
to move back and forth along the passage 25.

[0024] Therefore, on manipulating the catch (not
shown) so as to release the state of engagement be-
tween the cover 13 and the housing 11 when the cover
13 is shut, the plunger 19 emerges from the cylinder 16
under the urging (e.g. force) of the torsion coil spring 20
and acts upon the cover 13 to openit. FIG. 5 shows the
condition of the pressure-regulating valve 26 at this
time. The pressure difference between the plunger 19
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interior which has been held at atmospheric pressure
and the interior of the damper chamber 24 which tends
to be under reduced pressure moves the pressure-reg-
ulating valve 26 toward the damper chamber 24 side so
that the passage 25 is placed in a narrowed state by the
first valve body 27. This restricts the entry of air into the
damper chamber 24, as a result of which the plunger 19
slowly emerges from the cylinder 16 and pushes up the
cover 13. Pushing of the cover 13 stops when the sec-
ond end of the torsion coil spring 20 engages the en-
gagement grooves 22 on the plunger 19. Because the
cover 13 is merely in resting contact with the tip of the
plunger 19, if there is a need to open the cover 13 further,
it can be opened by hand to the extent permitted by the
hinges 14.

[0025] Conversely, when the cover 13 is closed
against the force of the torsion coil spring 20 from an
open state, as shown in FIG. 6 which depicts the state
of the pressure-control valve 26 at this time, the interior
of the damper chamber 24 is compressed and the pres-
sure therein tends to become higher than atmospheric
pressure, thereby moving the pressure-control valve 26
to the plunger 19 side. The passage 25 is held open by
the raised area 28 of the second valve body 29, so that
air inside the damper chamber 24 is discharged from
the passage 25, through the interior of the plunger 19,
and out to the exterior, thereby allowing the cover to be
easily shut by a force applied against the force of the
torsion coil spring 20.

[0026] The above-described cylinder 16 and plunger
19 are difficult to mass produce from metal due to tech-
nical constraints inherent to metal machining process-
es. However, molds required to shape plastic can be
precisely manufactured by numerically controlled ma-
chine tools and other suitable equipment. Accordingly,
the above-described cylinder 16 and plunger 19 can be
precisely made by selecting an appropriate material
such as an acetal resin (e.g., Delrin® 500 OP, available
from E.l. DuPont de Nemours and Co.).

[0027] In the above-described embodiment, the
damper function is used when opening the cover 13.
However, it is also possible to do the reverse; namely,
to use the damper function when shutting the cover 13.
It is to be understood that the design of the damper
mechanism 15 may be suitably modified according to
the particular object on which it is to be used, or the re-
quirements for that object, within the scope of the ap-
pended claims.

[0028] Because the damper mechanism of the inven-
tion has a mating cylinder and a plunger, each with an
arcuate shape of the same specific radius of curvature,
and the plunger traces an arched path corresponding to
the radius of curvature, by mounting the damper mech-
anism on an opening and closing member so that the
center of curvature of the damper mechanism coincides
with the turn of the opening and closing member, the
direction in which the member turns can be made sub-
stantially the same as the direction of the opposing force
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generated by the damper mechanism. This arrange-
ment allow the invention to provide an efficient damper
mechanism having a minimal number of parts.

[0029] The urging or moving means may be a torsion
coil spring, a first end of which engages with a pair of
notches formed at a separation of 180 degrees at one
end of the cylinder, and a second end of which is coupled
to the other end of the plunger. When the center of cur-
vature of the cylinder and plunger coincides with the
center of rotation of the torsion coil spring, the direction
in which the opening and closing member turns can be
made substantially the same as the direction of the op-
posing force generated by the damper mechanism,
thereby making it possible to provide an efficient damper
mechanism having a minimal number of parts.

[0030] By providing at one end of the plunger a pair
of engagement grooves capable of engaging one end
of the torsion spring coil, the movement of one sliding
end of the plunger with respect to the cylinder can be
restricted such as to prevent the plunger from pulling
entirely out of the cylinder.

[0031] If the casing and plunger are made of a ther-
moplastic resin, there is no need for lubrication, making
it possible to achieve a maintenance-free lightweight
damper mechanism.

[0032] It is therefore, apparent that there has been
provided in accordance with the present invention, a
damper mechanism that fully satisfies the aims and ad-
vantages hereinbefore set forth.

Claims
1. A damper mechanism comprising:

a cylinder (16), having a circular cross-section,
which is open at a first end and closed at a sec-
ond end and which describes an arc having a
predetermined radius of curvature; the cylinder
(16) receiving inside an arcuate plunger (19) of
the same radius of curvature as the cylinder
(16), a first end of the plunger (19) slides within
the cylinder (16) in such a manner as to trace
an arched path corresponding to said predeter-
mined radius of curvature;

a means (20) for urging the plunger (19) in one
sliding direction relative to the cylinder (16);
characterised in that

a passage (25) is provided at the first end of the
plunger (19), the passage (25) connecting the
interior of the cylinder (16) that is sectioned by
the first end of the plunger (19) to the exterior;
and that

a pressure-regulating valve (26) is provided in
the passage (25), said valve (26) reduces a
cross-sectional area of the passage (25) when
the plunger (19) moves in said one sliding di-
rection and increases the cross-sectional area
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of the passage (25) when the plunger (19)
moves in the opposite direction; and in that the
arcuate plunger (19) is having a circular cross-
section, so that the plunger (19) and its first end
mate slidingly with and are movable within the
cylinder(16).

2. The damper mechanism of claim 1, wherein the urg-
ing means (20) has a torsion coil spring (20) having
a first end engaging a pair of notched grooves (21)
formed on the cylinder (16) having a separation of
180 degrees at the first end of the cylinder (16), and
a second end coupled to one end of the plunger
(19).

3. The damper mechanism of claim 2, wherein the
center of curvature of the cylinder (16) and the
plunger (19) coincides with the center of rotation of
the torsion coil spring (20).

4. The chamber mechanism of claim 2 or 3, wherein
the plunger (19) also having formed at the first end
thereof a pair of engagement grooves (22) capable
of engaging the first end of the torsion coil spring
(20).

5. The damper mechanism of any one of claims 1 to
4, wherein the body of the cylinder (16) and the
plunger (19) are made of a thermoplastic resin.

Patentanspriiche
1. Dampfungsmechanismus, der folgendes umfaft:

einen Zylinder (16) mit einem kreisformigen
Querschnitt, der an einem ersten Ende offen
und an einem zweiten Ende geschlossen ist
und der einen Bogen beschreibt, der einen vor-
her festgelegten Krimmungsradius hat, wobei
der Zylinder (16) innerhalb einen bogenférmi-
gen Tauchkolben (19) mit dem gleichen Krim-
mungsradius wie der Zylinder (16) aufnimmt,
wobei ein erstes Ende des Tauchkolbens (19)
auf eine solche Weise innerhalb des Zylinders
(16) gleitet, daf’ er einer gebogenen Bahn folgt,
die dem vorher festgelegten Krimmungsradius
entspricht,

ein Mittel (20), um den Tauchkolben (19) in ei-
ner Gleitrichtung im Verhaltnis zum Zylinder
(16) zu drucken, dadurch gekennzeichnet,
daR

am ersten Ende des Tauchkolbens (29) ein
Durchgang (25) bereitgestellt wird, wobei der
Durchgang (25) das Innere des Zylinders (16),
das durch das erste Ende des Tauchkolbens
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(19) abgeteilt wird, mit dem AuReren verbindet,
und daR

im Durchgang (25) ein Druckregelventil (26)
bereitgestellt wird, wobei das Ventil (26) eine
Querschnittsflache des Durchgangs (25) ver-
ringert, wenn sich der Tauchkolben (19) in der
einen Gleitrichtung bewegt, und die Quer-
schnittsflaiche des Durchgangs (25) steigert,
wenn sich der Tauchkolben (19) in der entge-
gengesetzten Richtung bewegt, und dadurch,
daf der bogenférmige Tauchkolben (19) einen
kreisférmigen Querschnitt hat, so dafl der
Tauchkolben (19) und sein erstes Ende glei-
tend mit dem Zylinder (16) zusammenpassen
und innerhalb desselben bewegt werden kdén-
nen.

Dampfungsmechanismus nach Anspruch 1, bei
dem das Druckmittel (20) eine Torsionsschrauben-
feder (20) hat, die ein erstes Ende, das ein Paar von
am Zylinder (16) geformten, gekerbten Rillen (21),
die eine Trennung von 180 Grad haben, am ersten
Ende des Zylinders (16) in Eingriff nimmt, und ein,
an ein Ende des Tauchkolbens (19) gekoppeltes,
zweites Ende hat.

Dampfungsmechanismus nach Anspruch 2, bei
dem der Kriimmungsmittelpunkt des Zylinders (16)
und des Tauchkolbens (19) mit dem Drehungsmit-
telpunkt der Torsionsschraubenfeder (20) zusam-
menfallt.

Dampfungsmechanismus nach Anspruch 2 oder 3,
bei dem der Tauchkolben (19) auBerdem ein Paar
von am ersten Ende desselben geformten Eingriffs-
rillen (22) hat, die dazu in der Lage sind, das erste
Ende der Torsionsschraubenfeder (20) in Eingriff zu
nehmen.

Dampfungsmechanismus nach einem der Anspri-
che 1 bis 4, bei dem der Kérper des Zylinders (16)
und des Tauchkolbens (19) aus einem thermopla-
stischen Kunstharz hergestellt werden.

Revendications

Mécanisme amortisseur, comprenant:

un cylindre (16) ayant une section transversale
circulaire, ouvert au niveau d'une premiére ex-
trémité et fermé au niveau d'une deuxieme ex-
trémité et décrivant un arc ayant un rayon de
courbure prédéterminé; le cylindre (16) rece-
vantdans sa partie interne un piston arqué (19),
ayant le méme rayon de courbure que le cylin-
dre (16), une premiére extrémité du piston (19)
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glissant dans le cylindre (16), de sorte a tracer
une trajectoire arquée correspondant audit
rayon de courbure prédéterminé;

un moyen (20) pour pousser le piston (19) dans
une direction de glissement par rapport au cy-
lindre (16); caractérisé en ce que

un passage (25) est agencé au niveau de la
premiére extrémité du piston (19), le passage
(25) reliant l'intérieur du cylindre (16), section-
né par la premiére extrémité du piston (19), a
I'extérieur; et en ce que

une soupape de régulation de la pression (26)
est agencée dans le passage (25), ladite sou-
pape (26) réduisant la surface de la section
transversale du passage (25) lorsque le piston
(19) se déplace dans ladite une direction de
glissement et accroissant la surface de section
transversale du passage (25) lorsque le piston
(19) se déplace dans la direction opposée; et
en ce que le piston arqué (19) a une section
transversale circulaire, de sorte que le piston
(19) et sa premiere extrémité sont accouplés
par glissement au cylindre (16) et peuvent se
déplacer dans celui-ci.

Mécanisme amortisseur selon la revendication 1,
dans lequel le moyen poussoir (20) comporte un
ressort de torsion hélicoidal (20) comportant une
premiére extrémité s'engageant dans une paire de
rainures a encoches (21) formées sur le cylindre
(16), espacées de 180 degrés au niveau de la pre-
miére extrémité du cylindre (16), et une deuxiéme
extrémité accouplée a une extrémité du piston (19).

Mécanisme amortisseur selon la revendication 2,
dans lequel le centre de courbure du cylindre (16)
et du piston (19) coincide avec le centre de rotation
du ressort de torsion hélicoidal (20).

Mécanisme amortisseur selon les revendications 2
ou 3, dans lequel le piston (19) comporte également
au niveau de sa premiére extrémité une paire de
rainures d'engagement (22) pouvant s'engager
dans la premiére extrémité du ressort de torsion hé-
licoidal (20).

Mécanisme amortisseur selon l'une quelconque
des revendications 1 a 4, dans lequel le corps du
cylindre (16) et le piston (19) sont composés d'une
résine thermoplastique.
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