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{54) Abstract Title
Clamp for holding flat cable with locating slit

(67) The clamp comprises a base 35, cover 37, a projection 43 extending from the base towards the cover and
a pair of cantilevers 83, symmetrically positioned on the cover and extending towards the base. The base has
a bottom 49 and two sidewalls 51, with the cover 37 integrally hinged to one of the sidewalls. The flat cable 39
has a slit 99 located in the web 97 between the conductors 95, and the projection is located in the slit to limit
longitudinal movement of the cable relative to the clamp. Cantilevers 83 hold down the top surface of the
cable when the cover is closed. A clip 42 extending from the bottom of the base allows the clamp to be
attached to, for example, an automobile body. Several cables may be inserted in the clamp.
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2367956

CLAMP STRUCTURE FOR HOLDING CLIP ONTO FLAT CABLE

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to a clamp structure for attaching a clip onto a flat cable in

a reliable manner.

2. Description of the Related Ant

Flat cables are used in an automobile to connect electric devices of the automobile
to each other. The flat cable is generally funished with clips. Each clip is attached 1o the
flat cable using a clamp, thereby allowing the flat cable to be fixed in a prescribed
position in the automobile body. In general, multiple clips are arranged along a flat cuble
in the longiudinal direction at a specific pitch. An example of these clips is disclosed in
Japanese Patent Application Laid-Open No, 7-274357. This clip has a clamp structure
comprising a bottom flange and a projection extending upward from the bottom flange.
The projection is inserted between the adjacent wires that comprise the flat cable until
the top portion projects from the top face of the flat cable. The projection is then heated
and shaped into a top flange, whereby the top and bottom flanges hold the flat cable
berween themn. However, if the flat cable consists of multiple layers of wires, the fused
top flange can hold only the 1op layer of the flat cable, and the flat cable in contact with
the bottom flange may shift. |

To overcome this problem, a clamp structure 1 illustrated in FIGs. 1A and 1B has
been proposed. The clamp 1 consists of a base 3 and a cover 5 pivoting abour a hinge 25,
and is capable of holding a flat cable 7 consisting of multiple layers of wires firmly.

The base 3 has a flat-cable receiving section 9 having a side-wall that receives a
side edge of the flat cable 7. The cover 5 has a flexible pusher 23 in its inner face. The

pusher 23 extends along the width of the flat cable 7, and hangs down from the inner



face of the cover S, and has u convex middle. When the cover 5 is closed, the pusher 23
comes into contact with the top face of the flat cable 7, and presses the top face of the
mulu-layered flat cable 7, while the pusher is deformed or flatiened. Consequently, the
flar cable 7 is held firmly between the pusher 23 and the base 3.

To prevent the clamp 1 from shifting greatly in a longiwdinal direction along the
flat cable 7, sioppers 29 are formed along the side edges of the flat cable 7 at
prederermined positions, as illustratéd in FIG 2. This arrangement can maintain the
clamp 1 in the designed posirion, while allowing for slight adjustment of the position of
the clamp 1.

However, the pusher 23 of the conventicnal clamp 1 must have a large elasticity
and flexibility to hold the flat cable 7 between the pusher 23 and the base 3. To this end,
if the number of layers or the thickness of the flar cable 7 increases, the amount of
deformation of the pusher 23 increases, requiring a large force to close the cover 5. This
mekes it difficult to attach the clamp 1 10 the flat cable 7.

On the other hand, if the number of layers or the thickness of the flar cables 7 |
decreases, the deformation of the pusher 23 is slight, and the clamping force generated
by the pusher 23 and the base 9 is weakened. This situation may causé the clamp 1 10
shift along the flat cable 7.

In addition, many types of clamps 1 have to be prepared in accordance with
different types or thicknesses of flat cables 7, and the conventional flat cable 7 itself
needs 10 have stoppers or fringes 29 atrached to it. For these reasons, the manufacturing

cost of the clamp and the flat cable was high in the conventional art.
SUMMARY OF THE INVENTION

Therefore, it is one of the objectives of the invention to provide a clamp structure

than allows the clip 1o be fixed to a flar cable in a reliable manner with a_ simple



assembly process, The clamp structure improves workability, while reducing the
manufacturing cost of the clip and the flat cable.

To achieve the objectives, a clamp that can hold a flat cable in a reliable manner
under a small force is provided. The clamp comprises a base, a cover, a projection
extending from the bésc toward the cover, and a pusher consisting of a pair of
cantilevers positioned alternately. The base consists of a bouom and two sidewalls
extending from the bottom and facing each other, and receives the flai cable. The cover
is connecied to one of the sidewalls of the base. When receiving the flat cable, the
projection passes through the flat cable via a silt formed through or noiched in
the flat cable. The cantilevers hold down the flat cable when the cover is closed.

With this arrangement, the projection firmly rivets the flar cable, and at the same
time, the cantilevers hold down the flat cable, thereby ensuring that the flat cable is held
between the cover and the base in a reliable manner.

Preferably, the cantilevers are positioned at points symmetrical to the center of the
cover so that the pushing force is appﬁed 1o the flat cable uniformly. The cantilevers are
made of an elastic and flexible marerial whose restoravion force holds down the flat
cable when the cover is closed.

Each cantilever has a guide face that slides along the surface of the flat cable, or
along the side edge of the flat cable if the flat cable is multi-layered, as the cover is
closed, allowing the cover to be closed smoothly.

The clamp also has a clip extending from the reverse side of the botom of the
base, in a direction opposite 10 the projection. The clip allows the flat cable 1o be
aniached to, for example, an automobile body.

Preferably, a lock protrusion is formed on the outer face of the other sidewall, and
a lock arm is formed in the end of the cover, so that when the cover is closed, the lock
protrusion engages with the lock arm. The lock protrusion and the lock arm can securely

hold the cover around the flai cable,



In another aspect of the invention, a clamping structure comprising a flat cable
and a clamp antached 1o the flat cable is provided. This clamp structure simplifies
assembling steps for fixing the flat cable to, for example, an automobile body. The flat
cable consisting of a2 muliiple conductors arranged in parallel 10 each other at a
predetermined interval and an insulator covering and coupling the conductors. The flat
cable has a slit in the insulator between adjacent conductors. The clamp has a U-shaped
base for receiving the flar cable, a cover connected 1o the base, a projection extending
from the base, and a pusher formed in the cover and holding down the flat cable when
the cover is closed. The projection is fit into the slit of the flat cable. The slit is formed
through the insulator, or alternatively, it is noiched in the insularor with a thin portion
left. In the laer, the projection of the clamp penetrares the thin portion when it is fit into
the slit. The pusher consists of a pair of cantilevers positioned alernately so as to
securely hold down the flat cable withour requiring much force when the cover is

closed.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantages will be apparent from the following derailed

description of the invention in conjunction with the atrached drawings, in which:

FIG, 1A is a perspective view of a conventional clamp, and FIG. 1B is a
cross-sectional view of the clamp in FIG. 1A holding a flat cable during acrtual use;

FIG. 2 is a perspective view of the conventional clamp attached 10 the flat cable
having stoppers along its side edges;

FIG 3 is a perspective view showing a clamp used in a first embodiment of a
clamp support structure 1o a flat cable, according to the present invention;
FIG. 4 is a cross sectional view showing a flat cable engaged with the clamp shown in

FIG. 3; and



FIG. 5 is a plan view of the clamp shown in FIG. 4.
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

FIG. 3 is a perspective view of a clamp structure for attaching a clip 10 a flat cable
according to an embodiment of the present invention. FIG 4 is a cross sectional view
showing the flat cable accommodated in the base of the clamp shown in FIG 3, with the
cover open. FIG. S is a plan view of the flat cable and the clamp shown in FIG. 4.

As illustrated in FIGs. 3 through 5, a clamp 33 comprises a base 35, a cover 37
connected to the base 35 via a hinge 36, and a clip 42 extending from the bottom face of
the base 35, Multiple clamps 33 are arranged along the longirudinal axis of a flat cable
39 at a predetermined pitch, and the flat cable 39 is fixed 10 a desired position in the
auromobile using the clip 42.

The base 35 has a flat-cable receiving scc1ion/4i for receiving the flat cable 39,
The flat-cable receiving seétion 41 consists of a rectangular bottom 49 and two opposed
sidewalls 51, 53 extending vertically from both ends of the bottom 49, The bottom 49
has an opening S5 in the middle, and a projection 43 that extends ﬁpward from the
opening 55.

The projection 43 is a bridge across the width of the opening 55. The height of the
projection 43 is greater than that of the sidewalls 51 and 53. To be more precise,
projection 43 has a tapered tip 63, which extends above the top of the sidewalls 51 and
53. The projection 43 is to be fit into a slit 99 formed in the flat cable 39, as will be
explained below, and the tapered tip 63 functions as a guide for allowing the projection
43 1o be inserted in the slit 99 smoothly.

As illustrated in FIG 4, a lock 45 projects from the outer face of the sidewall 51
of the base 35. The lock 45 has a tilted face 59 and a bottom face 61. The lock 45 will be

engaged with a lock arm 69 provided to the cover 47, the deuails of which will be



described below.

Clip 42 extends in a direction opposite 1o that of the projection 43. Preferably, the
clip 43 is connected to the bottom end of the projection 43 so as 10 extend downward.
The clip 42 is to be fit into a hole (nor shown) formed in an automobile to fix the flar
cable 39 to the automobile body.

Cover 37 pivots abour the hinge 36. In the preferred embodiment, the cover 37
and the hinge 36 are formed monolithically with the base 35. The hinge 36 is made
thinner than the cover so that the cover can pivor. The cover 37 has a main face 67, and
a lock arm 69 extending from the end of the main face 67. The cover 37 also has a pair
of clastic levers 71 extending obliquely from the main face 67. The levers 71 make up a
pusher for holding down the 1op face of the flat cable 39. In the preferred embodiment,
the levers 71 are cantilevers positioned at points symmetrical 1o the center of the cover.

A slit 73 is formed in the cover 37 to receive the projection 43 of the base 35.
Accordingly, the shape and the size of the slit 73 correspond 10 or are slightly larger than
the horizontal cross-section of the projection 43. When the cover 37 is pivorted about the
hinge 36 to close the upper opening 57 of the base 35, the projection 43 firs into the slit
73. The elastic levers 71 are positioned alternately on either side of the slit 73.

Each lever 71 has a fixed end 84 and a free end B6. The fixed end 84 is connected
to the main face 67 of the cover 37, and a plate 83 extends between the fixed end 84 and
the free end 86. The fixed ends 84 of the levers 71 are positioned at points symmetrical
to the center of the main face 67 of the cover 37. The plate 83 of the elastic lever 71
extends obliquely from the fixed end 84, and the free end 87 is movable roward the
main face 67 of the cover 37. When the cover 37 is closed, the elastic levers 71 project
into the space defined by the flat-cable receiving section 41. The free end 86 of the lever
71 has a guide face 87,

The guide face 87 is curved and connects the upper surface 90 and the rear surface

88 of the plate 83. The guide face 87 of the lever 71 comes into contact with the top face



of the flat cable 39, and slides along the top face toward the side edge of the flat cable. If
the flat cable 39 consists of multiple layers of wire beli, as shown in FIG. 4, the guide
face 87 slides along the side edges of the layered flat cable 39. A pair of holes 85 are
formed in the main face 67 corresponding to the levers 71. Each hole extends from the
root (i.c., the fixed end 84) of the elastic lever 71 in the same direction as the plate 83.

The lock arm 69 extending from the end of the cover 37 is made of a flexible
material, and consists of arms 75 and a Jock 77 bridged between the arms 75. The arms
75 define a gap between them, which corresponds to the width of the lock protrusion 45
formed on the sidewall 51 of the base 35. The lock 77 has a curved face 78 and a bottom
face 81. The bottom face 81 comes into contact with the lock prorrusion 45 of the base
35 when the cover 37 is closed.

By accommodating the flat cable 39 in the receiving section 41 of the base 35,
and bs' closing the cover 37, the flat cable 39 is held firmly by the clamp 33.

As is shown in FIGs. 3 and 4, flar cable 39 comprises a plurality of conductors 91
arranged in parallel to one another and an insulator 93 covering the conductors 91. The
insulator 93 includes conductor cover portions 95 and coupling portions 97 extending
berween adjacenm conductors 91. Muhiple slits 99 are formed in the coupling portion 97
ar a predetermined pitch along the longitudinal axis (although only ene is shown in FIGs.
3 and S). The slit 99 is slightly longer than the width of the projection 43 of the base 35
so as to receive the projection 43. Preferably, the insulator 93 is flexible and elastic so
that the slit 99 formed through coupling portion 97 cun easily receive the projection 43.
In this case, the slit appears closed before insertion of the projection 43, and closes
tightly around the projection 43 when inserted. Alternatively, the slit 99 may be notched
in the coupling portion 97 with a very thin portion remaining so that the projection 43
can easily break and penetrate them.

When attaching the clamp 33 to the flat cable 39, the flat cable 39 is placed in the

receiving section 41 of the base 35 so that the projection 43 is inserted into the slit 99 of



the tlar cable 39. During the insertion of the projection 43, the slit 99 deforms along the
conrour of the tapered tip 63 of the projection 43. Once the projection 43 fits into the slit
99, the edges of the slit 99 are in tight contact with the projection 43 due to its own
elasticity. In this manner, the flat cable 39 is fixed to the base 35 of the clamp 33.

Then, the cover 37 is pivoted about the hinge 36 to close the cover 37. As the
cover 37 is closed, the guide faces 87 of the levers 71 come into contact with the top
surface of the flat cable 39. If the cover 37 is further closed, the levers 71 are flattened
pivoring about the roots (or the fixed ends) 84. The levers 71 function as leaf springs,
and have a tendency to return 1o the original due 1o the restoration force, As a resull,
the levers 71 hold down the flat cable 39 against the botiom 49 of the base 35.

When the cover 37 is completely closed, the lock arm 69 of the cover 37 is
engaged with the lock protrusion 45 of the base 35. In this siate, the base 35 and the
cover 37 firmly hold the flat cable 39 berween them with the levers 71 pressing down on
the top face of the flat cable 39. The projection 43 thar penetrates the slit 99 of the flat
cable 39 is fit into the slit 73 of the cover 37, thereby preventing the projection 43 from |
coming out of the slit 99 of the flat cable 39.

After the clamp 33 is antached to the flat cable 39, even should undesirable force
be applied 10 the clemp 33, there is a margin allowed for it shifting along the
longitudinal axis of the flat cable 39 because the slit 99 is slightly longer than the width
of the projection 43. However, the position of the clamp 33 can be easily adjusted as
required by manipulating the top portion of the projection 43 projeciing out from the slit
73 of the cover 37. Accordingly, the clip 42 can be maintained at a desired position.
Although the explanation has been made regarding a single layer flat cable, a
mult-layered flat cable can also be held firmly by the clamp 33 in a reliable manner. In
such a case, the slit 99 is formed in each layer of the flat cable so as 10 allow the
projection 43 of the base 35 1o penetrate the flat cable 39, as shown in FIG 4.

As has been described above, the clamp of the present invention can firmly hold



the flar cable using a double retention structure, in which the projection 43 of the base
35 fixes the flat cable, while 1he levers 71 hold the flat cable against the bottom of the
base 35. In this arrangement, the levers, which function as pushers, do not need to have
a large elastic force. Even should the number of layers, the thickness of the flat cable 39,
or the amount of deformation or displacement of the levers 71 increase, the cover 37 can
be closed with minimal force. Consequently, labor required to assemble the clamp 33
into the flat cable is reduced and operability is improved.

On the other hand, even if the flat cable is thin or single-layered with a small
displacement of the Jevers 71, the flar cable is still held reliably because the projection
43 secures the flat cable 1o the base 35. Accordingly, undesirable shift of the flar cable
can be prevented,

The slit 99 formed in the coupling portion of the flat cable allows the position of
the clamp 33 1o be adjusted easily because the projection 43 of the clamp 33 is inserted
in the flexible slit 99. |

Thus, the clamp of the present invention does not require the flat cable 39 10 have
fringes or 'stoppers along its edges.

The clamp 33 has a clip 42 extending downward from the root of the projection
43. When actually attaching the flat cable 39 10 the automobile, the clip 42 is fit into a
counterpart connector. Since adjusting the projection 43 easily regulates the position of
the clip 42, assembling the flat cable to the automobile becomes easy.

The clamp of the present invention has 2 pair of flexible levers 71 positioned and
extending in the alternate manner, in order that the flar cable is pushed against the base
under a uniform force. The guide face 87 of each lever 71 slides along the top surface of
the flat cable or the side edges of the flat cable if it has multiple layers, enabling the
cover 37 1o be folded in and closed smoothly without requiring much force.

Although, in the preferred embodiment, the clamp 33 has a slit 73 in the cover 37

lo receive the projection 43, the slit 73 may be omiued. In such a case, the projection 43



would be accommodared in the space between the cover 37 and the base 35, and the
position of the clip 42 would be adjusted by directly moving the clip 42.

The clamp of the present invention can be used with various types of flat cables of
different thickness and sizes, and can securely hold the slat cable because of the
combination of the alternate levers 71 and the projection 43.

Although the invention has been described based on the preferred embodiment,
the invention is not limited to this example and many changes and substitutions are

possible without departing from the scope of the invention.

In the present specification "comprises" means "includes or consists of"
P

and "comprising" means "including or consisting of".

The features disclosed in the foregoing description, or the following
claims, or the accompanying drawings, expressed in their specific forms or in
terms of a means for performing the disclosed function, or a method or process
for attaining the disclosed result, as appropriate, may, separately, or in any
combination of such features, be utilised for realising the invention in diverse

forms thereof.

10



WHAT IS CLAIMED IS:

1. A clamp for holding a flat cable comprising:

a base for receiving the flat cable, the base consisting of a botiom with two
opposed sidewalls extending from it;

a cover connected 10 one of the sidewalls of the base;

a projection extending from the botiom of the base in the same direction as the
side walls, the projection being fit into a slit formed through or notched in the flat cable;
and

a pusher consisting of a pair of cantilevers positioned alternately and extending
from the cover toward the base, the pushers holding down the flat cable when the cover

is closed.

2. The clamp according to claim 1, wherein the cantilevers are positioned at points

symmetrical with respect to the center of the cover.

3, The claim according 1o claim 1, wherein each cantilever has a guidé face that slides

along the surface of the flat cable as the cover is closed.

4, The clamp according 1o claim 1, further comprising a clip extending from the bottom

of the base in a direction opposite 10 that of the projection.
5. The clamp according to claim 1, further comprising a lock protrusion formed on the
outer face of the other sidewall, and a lock arm formed in the end of the cover, the lock

protrusion engaging with the lock arm upon closing the cover.

6. The clamp according to claim 1, wherein the cover has a slit berween the pair of

11



canulevers, the slit receiving the projection when the cover is closed.

7. The clamp according 1o claim 1, wherein the projection has a tapered top portion.

8. The clamp according 1o claim 1, wherein the cover is connecied to one of said
sidewalls via a hinge; the hinge and the cover being monolithically formed with the

base.

9. A clamping structure comprising;

a flar cable consisting of muliiple conductors arranged in parallel 10 each other
ar a predetermined interval and an insulator covering and coupling the conductors, the
flat cable having a slit formed through or notched in the insulator; and

2 clamp artached 1o the flar cable to allow the flar cable 10 be secured to a
prescribed position, the clamp comprising;

a U-shaped base for receiving the flat cable,

a cover connected 10 the base,

a projecuon extending from the base, and fit into a slit of the flat cable,
and

a pusher consisting of a pair of cantilevers posuioned alternately and
extending from the cover toward the base, the pushers holding down the flat

cable when the cover is closed.

12



10. A clamp for holding a cable having an aperture formed therethrough, the
clamp comprising:

a base having a projection protruding therefrom; and

a cover adapted to be fixed to the base, wherein

when the cable is held by the clamp, a portion of the cable is located
between the base and the cover and the projection passes through the aperture

formed in the cable.

11. A cable according to Claim 10, further comprising a retaining element
provided on an inner surface of one of the cover or the base, wherein, when the
cable is held by the clamp, the retaining element exerts a force on the cable in a

direction to press the cable against the other of the cover or the base.

12. A clamp according to Claim 11, wherein the retaining means comprises
a deformable arm which projects from an inner surface of the one of the cover

or the base.

13. A clamp according to Claim 11 or 12, wherein a plurality of retaining

elements are provided on the inner surface of the one of the cover or the base.

14. A clamp according to any one of Claims 10 to 13, wherein the cover is

formed integrally with the base.

15. A clamp according to Claim 14, wherein the cover is attached to the

base by a hinge.

16. A clamp according to any one of Claims 10 to 15, wherein co-operating .

fixing means are provided on the base and the cover to fix the cover to the base.



17. A clamp according to any one of Claims 10 to 16, wherein a distal end

of the projection is received within the cover.

18. A clamping assembly comprising:

a clamp comprising a base having a projection protruding therefrom and
a cover adapted to be fixed to the base; and

a cable having an aperture formed therethrough, wherein

when the cable is held by the clamp, a portion of the cable is located
between the base and the cover and the projection passes through the aperture

formed in the cable.

19. A clamp assembly according to Claim 18, wherein the cable is a flat

cable.

20. A cable having a performed aperture therethrough, such that, when the
cable is held by a clamp having a projection that passes through the aperture,
movement of the cable along a longitudinal axis of the cable is substantially
prevented by the projection.

21. A cable according to Claim 20, wherein the cable is a flat cable.

22. A clamp substantially as hereinbefore described, with reference to

Figures 3 to 5 of the accompanying drawings.

23. A clamping arrangement substantially as hereinbefore described, with

reference to Figures 3 to 5 of the accompanying drawings.

24.  Any novel feature or combination of features disclosed herein.

14
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