PCT

WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 4.

DOGF 55/00, 55/02, A47F 7/08 Al

(11) International Publication Number:

(43) International Publication Date:

WO 89/ 09302
5 October 1989 (05.10.89)

(21) International Application Number: ~ PCT/HUB88/00060

| (22) International Filing Date: 13 September 1988 (13.09.88)

(31) Priority Application Number: 1522/88

25 March 1988 (25.03.88)
HU

(32) Priority Date:
(33) Priority Country:

(71) Applicant (for all designated States except US): RUBIK
STUDIO MUSZAKI FEJLESZTO KISSZOVET-
KEZET [HU/HU]; Miiszaki Fejleszto Kisszovetkezet,
Varosmajor u. 74, H-1122 Budapest (HU).

(72) Inventor; and
(75) Inventor/Applicant (for US only) : RUBIK, Erné [HU/
HU]J; Viragarok 11, H-1026 Budapest (HU).

(74) Agent: PATENT AND LAW OFFICE FOR INTER-
NATIONAL AFFAIRS; P.O. Box 360, H-1369 Bu-
dapest (HU).

(81) Designated States: AT (European patent), AU, BB, BE
(European patent), BG, BR, CH (European patent),
DE (Utility model), DE (European patent), DK, FI,
FR (European patent), GB (European patent), IT
(European patent), JP, KP, KR, LK, LU (European
patent), MC, MG, MW, NL (European patent), NO,
RO, SD, SE (European patent), SU, US.

Published
With international search report.

(54) Title: CLAMPING DEVICE

14

(57) Abstract

~SHAS BRSNS

The invention provides a clamping device for releasably clamping an article such as clothing on rails, drying ropes
or the like. The clamping device comprises a pair of opposed arm members (1, 2) provided with clamping jaws (16, 26) at
their one end. The arm members are interconnected kinematically so as to be capable of relative movement with respect to
each other and said clamping device further comprises a spring assembly urging said arm members and thus, the clamping
jaws (16, 26) toward one another to grip the article therebetween. The arm members (1, 2) are interconnected by means of a
loose fit linear slide guide (3) arranged, in a distance (L), parallelly with and thus, in clearly spaced relationship to the in-
fluence line (H) of the clamping force (S) that is exerted by said clamping jaws (16, 26) on the article (T) gripped therebe-
tween. The spring assembly (4) is pre-stressed and located within the nearest proximity of the slide guide (3).
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Clamping device

Technical Field of the Invention

The invention relates to a clamping device for
releasably clamping an article such a8 clothing on
5 rails, drying ropes or the like. Such clamping device
comprises a pair of opposed arm members provided with
clamping jaws at their one end. The arm members are
interconnected kinematically so as to be capable of
relative movement with respect to each other. The
10 clamping device further comprises a spring asssembly
urging the arm members and thus, the clamping jaws
toward one another to grip the article therebetween.

Background Art

15 The following U.S. patents pertain to spring
clamps, clips and similar devices. None of these,
however, discloses a clamp having the features of the
present invention. U.S. Pat. Nos.: 2,524,537 and
3,203,061. U.S. Patent Specification No. 4,388,747

20 discloses a clip provided with a hinge that is
materially integral with the pair a clamping arms. The
whole device is made of thermoplastics, and the arms are
substantially extenuated in the area of the hinge.

, For a wide range of applications, clamping
25 devices provided with clamping jaws or jaw-forming
members that are movable along a linear path have also
become known. The Hungarian Patent Specification No.
102,024 describes a clamping head of such type for a
memo-pad, while U.S. Patent No. 4,368,823 discloses a
30 hanging necktie holder that holds ties through the use
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of clamps which press the ties against the crosssrm over
which they are draped. In U.S. Pat. No. 4,106,508 =&
surgical clamp for the occlusion of blood vessels or other
tubular conduits in human or other animal bodies is
described that also follows the principle of linesr jaw
movement. The common characteristic feature of all prior
art devices lies in that the attainable clamping force
never exceeds the force stored in the spring element used,
and release of the clamping device to allow removal of
the article from between the jaw-forming members has to
be effected by squeezing the handle portions of the
device toward one another to open the jaws against the
full spring action. '

Summary of the Invention

An important object of the present invention is
to provide a clamping device by which a clamping or
gripping force that exceeds the force stored in the
Tensioned, compressed spring element of the clamp can be
exerted and maintained onmto the article between the
clamping jaws of the device. Another object of the

“invention is to provide a clamping device in which the

increased gripping force mentioned above yields in
increased clamping and holding safety while easy handling

and relessing charagteristics, together with simple,

25

aesthetic design and sppearance are also achieved. A
still further object of the present invention lies in
the provision of a clamping device that would be usable
on the largest field of practical applications.

Generally considered the clemping device of the
present invention is composed of a pair of opposed arm
members provided with clamping jaws at their one end.



LTI L

s SETIT

WO 89/09302

10

15

25

30

PCT/HUS8/00060

The arm members are interconnected kinematically so as to
be capable of relative movement with respect to each
other. The clamping device further comprises a spring
assembly urging the arm members and thus, the clamping
jaws toward one another to grip the article therebetween.
The novel fegtures of the gbove described clamping

device according to the present invention are
characterized in that the arm members are inter-
connected by means of a loose fit linear slide guide
which is arranged psarallelly with and in a definite
spaced relationship to the influence line of the clamping
force that is exerted by the clamping jaws on the article
gripped therebetween, and that the spring assembly is
pre-stressed and located within the nearest proximity of
the slide guide.

In g preferred embodiment, the arm members are
inter- or overcrossed whereby the clamping jaws are
urged to grip the article clamped therebetween by a
compression force stored in the pre-stressed spring
assembly, and the spring assembly comprises at least one
preferably coil-type compression spring the influence
line of which is aligned or at least very closely
parallel with the slide guide.

In g further preferred embodiment the arm
members of the clamping device have matching wall
partitions and/or key ribs registering in slots forming
the slide guide gt their one ends when mounted together.
The arm members are designed and shaped as substantielly
rigid component parts preferably made of a suitable
thermoplastic material, and they are assembled and held
together by the loose fit linear slide guide.

In s still further preferred embodiment the
ends of the arm members that form the slide guide when
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mountéd«togéther, are shaped 80 a8 to provide an at
least partially closed spring casing having wall
partitions, and also rear walls that are substantially

‘perpendicular to the influence line of the at lesst

one compression spring located within the spring casing
whereby the rear wallsrserve as spring end supports for
The at least one compression spring.

 In order to enlarge the field of spplicability,
preferred embodiments of the clamping device according
to the present invention may also have a suspender or

. connecting member provided with a tongue end that
protrudes, between and substentially parallelly with the

spring supporting rear walls, into the spring casing for
relative movement from and toward the rear walls, and the
spring assembly éomprises a pair of preferably coil-type
compression springs supported, at their one ends, by the
rear walls, and separated and supported, at their other

‘ends, by the protruding tongue end of the suspender or

connecting member.

The end of at least one of the arm members that
forms one part of the loose fit slide guide and/or the
suspender or connecting member may also be providéd with
a means, particularly with a thoroughfare hole or sn
eye, for stringing the clamping device on a rope- or rod-
like holder, preferably a drying rope, a clothes rack or
the like. Simultaneously or alternatively, the end of
at least ome of the arm members that forms one part of
the slide guide may be designed and shaped for. being
capable of attaching or fastening the clemping device
either directly or by using a distance adapter member,
to a plane, preferably vertical bearing surface,
particularly to any suitable wall surface.
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Brief Description of the Drawing

Fig. 1 shows the basic kinematic structure of the
clamping device according to the present
invention,

S Pig, 2 is a diagrammatic drawing of the clamping-
device of the invention for the purpose of
describing its mode of operation,

Fig. 3 shows the basic structure of another
preferred embodiment of the invention,

10 Fig. 4 1is a perspective view of an embodiment of
the clamping device, partly in section
whereby the compression spring is also
shown,

Fige 5 1i8 a diasramﬁatic perspective sketch of the
15 pair of arm membersforming the loose fit
slide guide and the spring casing at their
one end when mounted together, while

Figs. 6 to 8 are schematic illustrations, by way
of example only, of some preferred
20 embodiments of the clamping device according
to the present invention whereby some fields
of application are demonstrated.

Modes for Carrying Out the Invention

Referring now more particularly to the
25 accompanying drawing aend initially to Figs. 1 to 3, from
the very simplified basic kinematic structure of the
c¢lamping device as shown it becomes apparent that the
clemping device according to the present invention
essentially comprises a pair of opposed arm members 1,
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2 provided with clamping jaws 16, 26 at their one end.
The arm members 1, 2 are capable of linear movement with
respect of each other since they are interconnected
kinematically by means of a loose f£it linear slide guide
5 3 Arspring'assembly I urges the arm members 1, 2 and
thus, the clamping jaws 16, 26 toward one snother to grip
an article T therebetween as it is clearly shown in
- Fige 2. The loose fit linear slide guide 3 is arranged
in a distance L  parallelly with and thus, in a definite
10 spaced relationship to the influence line H of the
clamping force S that is exerted by the clamping jaws
16, 26 on each other when the spring assembly 4
(comprising a slightly pre-stressed compression spring
4l) is in its initiasl, normal position of operation with
15 no erticle clamped between the clamping jaws 16, 26. The
- spring assembly 4, in particular ssid compression spring
bl, is located within the nearest proximity of the slide

guide 3.

If friction forces are disregarded, the clamping
20  force S corresponds with spring force R stored in
the pre-stressed compression spring 4l initially (Fig. 1)
This force S has to be overcome when the clamping
device is opened. Obviously, the compression force S
incresses linearly with the structural thickmess of the
25 erticle T to be gripped. From the point of view of the
present invention this, however can be neglected as it
will be clear and apparent from the following descriptionm
of the mode of operation of the device with reference to
Fig. 2 of the attached drawing.

30 Fig. 2 illustrates the embodiment of the clampimg
' device according to Fig. 1 in a state of gripping an
erticle T between the clamping jaws 16, 26. For the
sake of easier understanding the drawing figures 1 to 3
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are distorted considerably. Because of the relative
small thickness of the article T, the spring force
stored in the pre-stressed compression spring 41 will
approximately be equal the value R.

After having placed and clamped the article T
between the clamping jaws 16 gnd 26, in an area
between the slide guide 3 and the influence line H of
the clamping force S (which are, according to the
spirit of the present invention, in spaced relationship
with respect of each other by a distance L) an additional
clamping force amounting to A S is applied against the
arm members 1 gnd 2 from both sides manuslly. As a
result, a slight deformation (illustrated by an angular
displacement Z&<x in Fig. 2) of said arm members 1, 2
is generated. Such deformation is allowed by the
immanent elasticity of the (otherwise rigid) arm members
1, 2 due to their proper choice of material and, by the
loose fit within the slide guide 3. BSuch deformation is
practically not perceptible, but it still causes the
two fitting parts of the slide guide 3 to additional
relative movement with respect of each other until their
mutual self-locking state, well known to those duly
skilled in the art of slide guides, is reached. At this
stage, it should be noted that the additional clamping
force A 8 applied manuglly can usually be considerably
greater than the normal clamping force S resulting
from the relatively tender spring force R. In the
self-locking stage of the linear slide guide 3 however,
the increased clamping force of 8+/A8 exerted on the
article T is preserved (stored) snd maintained within
the clamping device until further manual intervention.
This means however, that even after ceasing the manual
impact on the arm members in the area as mentioned above,
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& secure and constant gripping force of S+ /A S is
maintained sgainst the article T clamped between the
clamping Jaus,ls, 26 without further action.

Release of the clasmping device to allow removgl
5 of the article T from between the clamping Jjaws 16, 26
is effected by'sqneezzng the arm members 1, 2 toward
one another manually, preferably in the ares of their
ends oppogite to the other ends forming the clemping
Jaws 16, 26. These ends are indicated in Figs. 1 to 3
10 by rear walls 14, 24 supporting the ends of the
compression spring 41 (Figs. 1 end 2) or compression
springs 42, 43 (Fig. 3) which will be dealt with in
detail further below.

The main sdvantsge of the clamping device

15 according to the present invention, namely its capability
of durably exertlng an increased gripping force on the
article clamped between the clamping jaws clearly
results from the spirit of the invention which is duly
described above. Despite of using a relatlvely tender

20 Spring assembly with minimum spring force stored by
initigl pre-siressing a considerably high clasmping force
can be exerted on the article to be clamped whereby s
durably secure gripping effect is schieved and maintained.
In addition to this, release of the clamping device can

25 also be effected easily. The same applies to holding the
device open while the article to be clamped is belng
inserted in the area between the opened jaws.

Fig. 3 shows another preferred embodiment of the -
clamping device in the same very simplified manner of
30 illustration. Here, a suspender or connecting member 5
(not fully shown) provided with a tongue end 50 thst
protrudes, between and substantially parallelly with the
spring supporting rear walls 1, 24, is also gulded for
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relative movement from and toward said rear walls 15,

2. The spring assembly b comprises a pair of coil-type
compression springs 41, 42 being identical and pre-
stressed to store a spring force of R1l, R2 each,
respectively. Since the compression springs 4l, L2 are
connected in series, the resulting spring forece will

amount to R = R1 + R2, while Rl = R2. With these

conditions maintained the mode of operation of this
embodiment is in full conformity with what has already
been described further above with reference to Figs. 1

and 2. The compression springs 42, 43 are supported, at
their one, outer ends by the rear walls 14, 24 while in

the middle at their other ends they are separated and
supported by the movably guided protruding tongue end 50

of the suspender or connecting member 5. The latter may
perform different functione such as hanger hook, means

for attaching or ranging a number of clamping devices to

or next to each other etc. when using it for suspending the
clamping device, the main advantage of the above described
design as per Fig.3 lies in that said suspender or connecting
member 5 always maintains its symmetrical position with
respect of the arm members 1, 2 and thus, the clamping jaws
16, 26, this position being substantially aligned with the
vertical influence line of gravity independently from the
thickness of the article T clamped between the jaws.

Figs. 4 and 5 show a particular, preferred
embodiment of the clemping device according to the present
invention in a fully detailed manner for the purpose of
clear understanding. From Figs. 4 and 5 it is apparant
that the arm members are intercrossed or rather inter-
crossing each other so that the clamping jaws 16, 26 are
urged to grip the article to be clamped there-between by
8 compression force stored in the pre-stressed spring
aseembly L which comprises a coil-type compression spring
11 the influence line of which is very close to and
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parallel with the slide guide 3. The arm members 1 and
2 have matching wall pertitions 11, 12, 13 and a1, 22,
25 and in addition to this, key ribs 25 registering in
slots 15, whereby the loose fit slide guide 3 iz formed
at their one ends when mounted together. The arm
members 1, 2 are provided with clamping jaws 16, 26 of
indented:gripping,surface. It can clearly be seen that
they are désigned and shaped as substantislly rigid
component parts which can preferably be manufactured of

‘any suitable thermOplastlc material e.g. by injection
- moulding. The upper ends of the arm members 1, 2 that
~are joined together and form the slide guide 3 when the

clamping device is mounted are shapéd 80 as to provide a
closed spring casing 40 formed' by the wall partitions 11,
12, 13 and 21, 22, 23 gnd by rear walls lh, 24 that are
perpendiculer to the influence line of the compression
spring 41 located within the spring casing 40. Thus, the
rear walls li, 24 serve as spring end supports for the
slightly pre-stressed compre881on spring 41. Such
embodiments of the clemping device accordlns to the
present invention provide eesthetically attractive asnd
decorative structursl units wherein the compression
spring b1 ;g hidden and well protected,and the wall
Surfaces can (besides increasing inertia and thus,
rigidity of the arm members) serve the purpose of being
covered by graphical elements, patterns, advertisments
or any other surfacial finishing of decerstive character.

Although not shown in the drawing figures, the

rear walls 1, 24 can be provided with co-axigl

thoroughfare bores aligned with the longitudingl sxis

- line of the coil-type compression spring 41. If so, a

number of clamping devices can be stringed on any rope-
or rod-type holder, preferably a drying rope, a clothes
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rack or the like.

In one of the wide field of spplications, the
clemping device according to the invention may be used
for gripping garment or clothing draped over a drying
rope 9 as shown in Fig. 6 so as to prevent the clothing
from slipping off the rope. Another preferred
embodiment of the clamping device according to the
present invention is illustrated in Fig. 7 of the
drawing. At the upper end of one of the arm members an
eye 17 is integrally formed. By using such eye 17 the
clamping device can be stringed on a clothes rack 6
having a handle hook 60.

Fig. 8 shows a slisht%ymodified embodiment of
the present invention in another field of application.
Here, the end of at least one of said arm members 1, 2
that forms one part of the slide guide 3 is designed and
shaped for being capable of fastening the clamping device
either directly or by using a distance adapter member 7
as shown in Fig. 7{9 32 plane, preferably vertical bearing
surface, particulariy to any suitable wgll surface 8 as
per Fig.'7 of the attached drawing.

Industrial Applicability

From the above detailed description of the
invention it will readily be spgarant that besides
embodiments of the clamping device as household article
of mass product character, garment clamp for drying
purposes, candle holder clip for Christmas trees etc.
it also can be used for clipping stationary, for
developing and drying photographs, for clipping note
pads, drawings and diasgrammes onto vertical bearing
surfaces, for use as a fashion article (badge, ear clip,
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etec.), as a hair-clip or for different other commercial

purposes.

Technological fields of application are e.g.

 welding of metal parts such a8 carbodies where it can

10

15

be shaped and used as a spring-actuated guick ¢lamp.
Further aspplications are possible in laboratories both

~ for resesrch and medicine as an instaneous forceps or

vascular clemp for use for non-permsnent occluding blood
vessels snd other fluid ducts in an animal or a human

A primary advantage of the clsmping device
sccording to the present invention lies in that it
maintains any additionsl gripping force through self-
locking of the slide guide whereby the attainable
clamping force is independent of the spring force. The
thickness of the srticles to be clamped may vary in a

"wide range while substantially the same gripping

~ characteristics of the device are maintained. The

25

30

gripping surfaces of the clamping jaws remain parallel
in every position. Thus, optimum surface gripping for

_every application can be provided for. The device can

be manufactured of any suitable and available materisl.
The spring assembly and the linear slide guide surfaces

are hidden and well protected against corrosion gnd/or
damage.

Design and working principle of the device

ensble one-hand manipulation of the clamp for the user.

The clamping device according to the present invention
can be manufactured as a mass product in large series at
very low cost.

The foregoing is considered as illustrative only
of the principles of the invention. Further, since



WO 89/09302 PCT/HUS8/00060

«13 =

numerous modifications and changes will readily occur
to those skilled in the art, it is not desired to limit
the invention to the exact construction_and operation
shown and described. Accordingly, all suitable

5 modifications and equivalents may be resorted to,
falling within the scope of the invention.
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Claims

l. A clamping device for releasably clamping an
article (T) such as clothing on rails, drying ropes or
the like, said clamping device comprising a pair of
opposed arm members (1, 2) provided with clamping jaws
(16, 26) at their one end, said arm members (1, 2) being
interconnected kinematically so as to be capable of
relative movement with respect to each other and said
clamping device further comprising & spring assembly (4)
wrging said arm members (1, 2) and thus, said clamping
jaws - (16, 26) toward one another to grip the article (T)
therebetween, said clamping device being characterized in
said arm members (1, 2) being interconnected by means of
a loose fit linear slide guide (3) arranged, in a
distance (L), parallelly with and thus, in a definite
spaced relétionship’to the influence line. (H) of the
clamping force (5) that is exerted by said clamping jaws
(16, 26) on the srticle (T) gripped therebetween, said
spring assembly (4) being pre-stressed and located within
the nearest proximity of said slide guide (3).

, 2. A clamping device as claimed in Claim 1 .
characterized in said srm members (1, 2) being inter- or
overcrossed whereby the clamping jaws (16, 26) are urged
to grip the article (T) clamped therebetween by &
compression force stored in the pre-stressed spring
assembly (4), and that said spring assembly (4) comprises
at least one preferably coil-type compression spring (41
or 42, 43) the influence line of which is aligned or at
least closely parallel with said slide guide (3).

3+ A clemping device ss claimed in Claim 1 or 2
Characterized in said arm members (1 and 2) having
matching wall partitioms (11, 12, 13 end 21, 22, 23)
and/or key ribs (25) registering in slots (15) forming
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£aid slide guide (3) at their one ends when mounted
together, said arm members (1, 2) being provided with
clamping jaws (16, 26) of prefersbly indented gripping
surface gt their other ends, and said arm members (1, 2)
being designed and shaped as substantially rigid component
parts preferably made of any suitable thermoplastic
material that are assembled and held together by said
loose f£it linear slide guide (3).

k. A clamping device a8 claimed in Claim 3
characterized in that the ends of the arm members (1, 2)
that form said slide guide (3) when mounted together are
shaped 80 as to provide an at least partially closed
spring casing (40) having wall partitions (11, 12, 13 and
21, 22 23), and said spring casing (40) also having rear
walls (14, 24) that are substantially perpendicular to
the influence line of said at least one compression
spring (41 or 42, 43) located within said spring cssing
(t0) whereby said rear walls (14, 24) serve as spring end
supports for said at least one compression spring (41 or
42, 43). ’ '

5. A clamping device as claimed in Claim &
characterized in also having a suspender or connecting
member (5) provided with a tongue end (50) that protr.da:,
between and substantially parallelly with said spring
supporting rear walls (lk, 24), into said spring casing
(40) and is guided within said spring casing (40) for
relative movement from and toward said rear walls (1lk,
24), end said spring assembly (L) comprising s pair of
preferably coil-type compression springs (42, '43%)
supported at their one ends by said rear walls (14, 24),
and separated and supported, at their other ends, by said
protruding tongwend (50) of said suspender or
connecting member (5).
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6. A clamping device as claimed in any of the
Claims 3 to 5 characterized in that the end of at least
one of said arm members (1, 2) that forms one part of
said loose fit slide guide (3) and/or said suspender or
connecting member (5) is/are also previded'with a means,
particularly with a thoroughfare hole or an eye (17),
for stringihg said clamping device on a rope- or rod-type
holder, preferably a drying rope (9), a clothes rack (6)

- or the like.

7. A clamping device as claimed in any of the
Claims 3 to 6 characterized in that the end of at least
one of sasid arm members (1, 2) that forms one part of
said slide guide (3) is desigred end shaped for being
capable of attaching or fastening the clamping device
either directly or by'using a distance adapter member

_(7) to a plane, preferably vertical bearing surface,

particulsrly to sny suitsble wall (8) surface.
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List of Reference Signa of the Drawings

1 arm member
11, 12, 13
14
15
16
17

2 arm member
21, 22, 2%

3 s8lide guide

4 spring assembly

40
k1, b2, 43

wall partition
Trear wall

slot

clamping jaw
eye

wall partition
rear wall

key rib
clamping jaw

spring casing
compression spring

5 suspender or connecting member

50

6 clothes rack
60

wall
drying rope

clamping force

m o o o 3

influence line

distance member

tongue end

handle hook

R, R1l, R2 spring force

T article
L distance

Aoc angular displacement
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