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[57] ABSTRACT

An improvement in a flat type cable suspension struc-
ture which comprises a support structure comprising an
upper support member and a lower support member
vertically spaced from the upper support member and
fixedly secured with respect to the ground, and a flat
type jacketed cable extending crosswise with the sup-
port structure. The flat type cable extends downwardly
through the spacing between the upper and lower sup-

" port members toward said lower support member in

such a manner that one face of the cable has a portion
abutting against the rear side of the upper support mem-
ber and the other face of the cable has a portion abutting
against the front side of said lower support member. An
exposed extension stemming outwardly from a tension
member buried in the jacket of the cable is securely
hooked over and held in a tightly suspended state on a
hanger member provided on the front side of the upper
support member. The cable suspension structure can
effectively prevent sway and swing of the flat type
cable assembly so that it can maintain a stable suspen-
sion over a prolonged period of time.

7 Claims, 5 Drawing Figures
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1
FLAT TYPE CABLE SUSPENSION STRUCTURE

The present invention relates in general to an im-
provement in a cable suspension structure, and more
particularly to an improvement in a suspension struc-
ture of flat type insulated and jacketed feeder cable
including therein reinforcement tension members which
structure is especially useful for installation of a feeder
cable for an elevator.

Conventionally, a suspension structure of a feeder
cable including reinforcement tension wires for use in
an electrically powered elevator system is known. In
such a conventional structure, a predetermined number
of feeder cables are secured at their respective end por-
tions, in suspended fashion, to a suspension device
mounted rigidly on the wall surface of an elevator hoist-
way through a plurality of reinforcement ténsion wires
extending from the cable by the use of a number of wire
chps or the like corresponding to that of the tension
wires, and at their respectlve other end portions, in a
like manner, to a suspension device fixed on the lower
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frame of an elevator cage. The feeder cables are bound

into a firm bundle by a binding wire or the like for
preventing swing and sway of the cables. However, in
such a conventional suspension structure, since the sus-
pension devices mentioned above are mounted rigidly
or unadjustably at their locations with respect to the
wall surface of a hoistway, it is impossible in practice to
change the position of suspension, for example in a
vertical and/or horizontal direction with respect to the
side wall surface. In this respect, a difficulty is encoun-
tered when it is required to alter such suspension posi-
tion with respect to the wall structure to some other
place, for instance, in a vertical and/or horizontal direc-

tion due to an accidental error in the location of dispo- .

sition of the suspension structure during construction,
or due to unexpected obstacles such as projections on
the wall structure. Moreover, since the predetermined
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number of feeder cables are merely bundled and each of 40

the elevator feeder cables themselves has no firm fixa-
tion with respect to the ground, it is impossible in prac-
tice to prevent occurrence of possible sway and swing
of the cables.

Accordingly, it is a primary object of the present
invention to provide an improved and useful flat type
insulated and jacketed cable suspension structure,
which is free of the above-mentioned drawbacks as are
experienced in the conventional flat type cable suspen-
sion structure.

The foregoing and other objects and features and
advantages of the present invention will become more
apparent when reading the following detailed descrip-
tion by way of preferred embodiments thereof in con-
junction with the accompanying drawings in which:

FIG. 1 is a perspective view showing a typical con-
struction of a flat type jacketed cable adapted to be used
in the flat type cable suspension structure of the present
invention;

FIG. 2 is a side elevational view of one form of flat
type cable suspension structure according to the present
invention, partly shown in section;

FIG. 3 is an exploded perspective view of a flat type
cable suspension structure according to the present
invention which is for use on the part of the side wall
structure of an elevator hoistway;

FIG. 4 is a similar view to FIG: 3, illustrating a flat
type cable suspension structure according to the present
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invention which is for use on the part of the bottom
structure of an elevator cage; and

FIG.5isa perspectlve view showing another form of
flat type cable suspension structure accordmg to the
present invention.

In FIGS. 1 through 5, like parts or portions are de51g-
nated by like numerals or characters.

Essentially, according to the present mventxon, there
is provided an improvement in a flat type cable suspen-
sion structure which comprises:

(a) an upper support member;

(b) a lower support member vertically spaced from
and rigidly connected to said upper support mem-
ber; said upper support member and said lower
support member being disposed in a vertical plane
and fixedly secured with respect to the ground;

(c) a flat type jacketed cable extending in a substan-
tially vertical direction and having on one face a
portion abutting against the rear side of said upper
support member and an opposite face a portion
abutting against the front side of said lower support
member; and

(d) a tension member longitudinally extending and
buried in the jacket of said flat type cable and hav-
ing an exposed portion partially taken out of said
jacket; said exposed portion of the tension member
being secured to said upper support member,
thereby holding the flat type cable in a suspended
fashion. o

The present invention will now be described in detail
by way of preferred embodiments of the present inven-
tion with reference to the accompanying drawings.

Referring now to FIG. 1, there is shown a typical
construction of a flat type jacketed cable to which the
present invention is applied. A plurality of core wires17
are twisted together to form a core bundle 18. A plural-
ity of the core bundles in turn form a group of core
bundles 19, and a plurality of the thus formed groups.of
core bundles are arranged in parallel in a coplanar rela-
tion. Further, a plurality of tension members 10 of a
high tensile strength material such as steel wire, fiber
carbon, nylon and the like are disposed in parallel and
each positioned in the middle of adjacent groups of core
bundles 19. A plurality of such groups of core bundles
19 and tension members 10 are wholly covered by a
jacket 9 of an insulating material such as rubber, syn-
thetic resin or the like. On both sides of the jacket 9
there are provided grooves 20 longitudinally extending
along the lines in which the tension members 10 are
buried. Thus, there is formed a flat type jacketed cable
5 having a flat shape in cross section. The tension mem-
ber serves not only as a reinforcement material for the
jacketed cable but also as a means for holding the flat
type cable in a suspended fashion as will be explained.in
detail later. By the use of the cable 5 of such a construc-
tion as described above, it is possible in practice for the
tension members 10 to be burdened with a total tensile
force acting on the entire body of the cable. Moreover,
each group of core bundles 19 may be separated from
adjacent ones to a single unit by forcibly pulling out the -
exposed ends 11 of the tension members 10 along the
grooves 20 provided in the insulating jacket 9 toward
the directions shown by arrows in FIG. 1 so that the
jacket 9 is torn along the grooves 20.

Referring next to FIG. 2, there is shown one form of
the flat type cable suspension structure according to the
present invention. A support structure 3 comprises an
upper support member 1 and a lower support member 2
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vertically spaced from the upper support member 1 at a
distance L. The members 1 and 2 are made of a rigid
material such as steel. The support structure is fixedly
secured with respect to the ground. A predetermined
number of flat type cables (two in the drawings) 5A, 5B,
. etc. are thicknesswise laid one upon another to form a
flat type cable assembly 5. The cable assembly 5 extends
in a substantially vertical direction, and has at its one
face 6 a portion abutting against the rear side 4 of the
upper support member 1, The cable assembly 5 extends
crosswise with the support structure 3 while extending
downwardly through the spacing of a distance L
toward the lower support member 2 in such a manner
that the other face 8 of the cable assembly 5 has a por-
tion abutting against the front side 7 of the lower sup-
port member 2. At the same time, the exposed exten-
sions 11 stemming outwardly from the tension members
10 buried in the insulating jacket 9 of the cable 5 are
securely hooked over and held in a tightly suspended
state, on a hanger member 16 provided on the front side
of the upper support member 1. The cable assembly 5 is
urgedly contacted with the face 6 by means of a plate-
like pressing member 22 which is secured to the lower
support member 2 by means of bolts 21.

Referring to FIG. 3, there is shown an illustrative
manner for assembling a flat type cable suspension
structure. 25 ‘of the present invention. As apparently
seen in FIG. 3, two elongated members, that is, an
-upper support member 12 and a lower support member
13, both of which are made of steel and the like, are
disposed in horizontal direction and in parallel with
each other so that the both members are in the same
vertical plane. and have therebetween a spacing of a
distance L. The upper support member 1 is connected
to the lower support member 2 by a connecting means
to form a support structure 3 which is fixedly secured
‘with respect to the ground as will be explained later. A
plurality of holes 15 are formed in a plate 14 and in the
upper support member 12 and the lower support mem-
ber 13 connected at their respective right portions
through the plate 14 as viewed in FIG. 3. In the left
portion (as viewed in FIG. 3) of the upper support
member 12, there is a longitudinally extending a hanger
member 16 which is securely attached to the upper
support member 12 by means of brackets as depicted in
FIG. 3. A predetermined number of flat type cables
(two in the drawings) 5A, 5B, etc. are thicknesswise laid
one upon another to form a flat type cable assembly 5.
The cable assembly 5 extends in a substantially vertical
direction, and has at its one face 6 a portion abutting
against the rear side 4 of the upper support member 12.
The cable assembly 5 extends crosswise with the sup-
port structure 25 while extending downwardly through
the spacing of a distance L toward the lower support
member 13 in such a manner that the other face 8 of the
cable assembly 5 has a portion abutting against the front
side 7 of the lower support member 13. At the same
time, the exposed extensions 11 of tension. member 10
stemming out of the jacket of the cable 5 are securely
hooked over and held, in a tightly suspended state, on'a
hanger member 16 provided on the front side of the
upper support member.12. In the part just below the
hanger member 16, there are formed a plurality of
threaded holes 23 for bolts 27 to be screwed thereinto at
a predetermined interval in a longitudinal direction,
while in the lower support member 13 there are formed
.a plurality of elongated holes 24 for bolts to be passed
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4
therethrough at a predetermined interval as depicted in
FIG. 3. :

With such arrangement of the flat type cable suspen-
sion structure 25 as mentioned above described with
reference to FIG. 3, the cable assembly 5 has at its one
surface 6 a portion abutting against the rear side 4 of the
upper support member 12, while extending crosswise
with the support structure 3 and extending downwardly
through the spacing of a distance L toward the lower
support member 13 in such a manner that the other face .
8 of the cable assembly 5 has a portion abutting against
the front side 7 of the lower support member 13. At the
same time, each of the exposed extensions 11 of the
tension members 10 stemming out of the jacket 9 of the
cable assembly 5 is hooked over and hung by on the
hanger member 16 so that it is securely held by the
upper support member 12 in a tightly suspended state.
The exposed tension members 11 are pressed, at their
portions positioned below the hanger member 16,
against the upper support member 12 by screwing a bolt
27 through the medium of a bored plate 26 into the
threaded hole 23. On the other hand, the flat type cable
assembly § is pressed, at one surface 8, against the lower
support member 13 through the medium of a perforated
plate 22 by the bolts 21 passing through the elongated
holes 24 formed in the lower support member 13. Thus,

.a suspension structure of a flat type cable assembly

composed of e.g. two constituent cables 5A and 5B is
accomplished.

For fixedly securing the thus assembled structure to
the rigid wall structure of the hoistway, a plurality of
holes 15 formed in the connecting plate 14 of the sup-
port structure 25 are utilized. Through these holes 15
are inserted bolts 29A and 29B which are engaged with
fixtures 28A and 28B, respectively. Two pairs of the
fixtures 28A and 28B are each attached to the opposite
edge portions of one of guide rails 30 for the elevator
cage. The guide rail 30 is located at one corner of the
hoistway. By securing the bolts 29A and 29B to the
upper and lower support members 12 and 13 through
the connecting plate 14, the cable suspension structure
25 for one end portion of the cable assembly 5 is now
secured firmly to the guide rail 30.

Referring to FIG. 4, there is shown a similar cable
suspension structure 25 for use on the part of the bottom
portion of the elevator cage. In order to mount the
cable suspension structure 25 on the bottom frame 36 of
the elevator cage, a connecting plate 14 is secured to the
elevator cage at its bottom frame 36 through a mounting
bracket 31. The mounting bracket 31 has a mounting
section or flange 34 formed integrally with and extend-
ing perpendicularly from the vertical section. The
bracket 31 has two pairs of holes 32, 32 formed in the
vertical section, and two sets of holes 35 formed in the
mounting section 34. The vertical section of the mount-
ing bracket 31 is fitted over and fixedly secured to the
connecting plate 14 by means of two pairs of bolts 33
passing respectively through the holes 32 and 15. A pair
of fixture members 28 are attached respectively to
lower flanges of the bottom frame 36 of the elevator
cage. Each of the fixture members 28 has a hole for a
bolt. The mounting section 34 of the bracket 31 is fitted -
over and fixedly secured to the lower flanges of the
bottom frame 36 by means of a pair of bolts 29 passing
through the fixture members 28 and the holes 35 as
depicted in FIG. 4. Thus, the suspension structure 25
for the other end portion of the cable assembly 5 is fixed
with respect to the elevator cage in a suspended fashion.
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Referring to FIG. 5, there is shown a furthér embodi-
ment of the present invention. According to the instant
embodiment, a support structure 3 of a cable suspension
structure 25 is constructed of a single plate of a rigid
material such as steel. In the plate, there is formed a
rectangular opening 37 having a vertical spacing of L.
An upper part 12 above the opening 37 serves as the
upper support membet 12 as shown in FIG. 4. A lower
part 13 below the opening 37 serves as the lower sup-
port member 13 as shown in FIG. 4. In the right exten-
sion 14 (as viewed in FIG. 5) of the support structure 3,
there are provided a plurality of holes 15 for bolts pass-
ing therethrough. The holes 15 have the same function
as that of the holes 15 shown in FIGS. 3 and 4 so that
the cable suspension structure 25 can be fixedly at-
tached with respect to the side wall structure of the
hoistway and to the bottom of the elevator cage. Nu-
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meral 16 designates a hanger member 16 longitudinally -

extending over and securely attached to the upper part
12 by means of fixed brackets receiving both ends of the
hanger member 16. The lower part 13 and a plurality of
elongated holes formed therein have the same functions

20

as those of the lower support member 13 and the holes

24 shown in FIGS. 3 and 4.

In practice of the present invention described by way
of any of the embodiments, it is surely effective to pre-
vent occurrence of occasional sway and swing of the
flat type cable assembly 5 in either direction of its thick-
ness or its width at the point of suspension by pressing
one surface 8 of the cable 5 against the lower support
member 2 shown in FIG. 2 (the lower support member
13 as shown in FIGS. 3 and 4) by means of the plate 22.

As described with reference to FIG. 2, in one aspect
of the present invention, a support structure 3 compris-
ing an upper support member 1 and a lower support

member 2 vertically spaced from the upper support .

member 1 at a distance L is fixedly secured with respect
to the ground. The cable assembly 5 extends in a sub-
stantially vertical direction, and has at its one face 6 a
portion abutting against the rear side 4 of the upper
support member 1. The cable assembly 5 extends cross-
wise with the support structure 3 while extending
downwardly through the spacing of a distance L
toward the lower support member 2 in such a manner
that the other face 8 of the cable assembly 5 has a por-
tion abutting against the front side 7 of the lower sup-
port member 2. At the same time, the exposed exten-
sions 11 stemming outwardly from the tension members
10 capable of being burdened with the total force acting
on the entire body of the cable 5 are securely hooked
over and held in a tightly suspended state, on a hanger
member 16 provided on the front side of the upper
support member 1. Accordingly, it is-easy in practice to
assure the facial contact of the flat type cable assembly
5 with the lower support member 2, so that the facial
contact portion of the cable assembly may be fixedly
secured with respect to the ground. As a result, the
cable suspension structure can effectively prevent sway
and swing of the flat type cable assembly 5 so that it can
maintain a stable suspension over a prolonged period of
time. Further, it is noted that the upward end of the

cable assembly 5 extending further upwardly from the

rear side 4 of the upper support member 1 can readily be
guided toward a junction box disposed on the surface of
the side wall structure in the hoistway.

Moreover, in another aspect of the present invention,
the hanger member 16 for hooking thereover the ex-
posed extensions 11 of the tension members 10 extends
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6

longitudinally of the upper support member 12. Ac-
cordingly, it is possible to optionally select an optimum
suspension point of the flat type cable assembly 5 by .
slidingly shifting the cable assembly in the lateral direc-
tion along the length of the hanger member 16 with
respect to the hoistway structure. The provision of a
plurality of holes 15 on the part of the extension 14 of
the upper and lower support members 12 and 13 also
enables the cable suspension structure to be readily
mounted onto the rigid structures such as the guide rail
30 or the bottom structure 36 of the elevator cage by
merely securing the extension 14 to the structure on the
guide rail. Moreover, with respect to the cable suspen-
sion structure for use on the part of the side wall struc-
ture of the hoistway, it is possible in practice to adjust
the suspension point or fixation of the extension 14 of
the structure also in the vertical direction along the
guide rail 30 as desired by changing the relative location
of the extension 14 with respect to the guide rail. Conse-
quently, there is now realized such advantageous com-
bined effect as enables the cable suspension structure to
be freely adjusted in location in either vertical or hori-
zontal direction in the hoistway according to need.

What is claimed is:

1. An improvement in a flat type cable suspension
structure which comprises:

(a) an upper support member;

(b) a lower support member vertically spaced from
and rigidly connected to said upper support mem-
ber; said upper support member and said lower
support member being disposed in a vertical plane
and fixedly secured with respect to the ground;

(c) a flat type jacketed cable extending in a substan-
tially vertical direction and having on one face a
portion abutting against the rear side of said upper
support member and on an opposite face a portion
abutting against the front side of said lower support
member;

(d) a tension member longitudinally extending and
buried in the jacket of said flat type cable having an
exposed portion partially taken out of said jacket;
and

(e) means for securing said exposed portion of the
tension member to said upper support member,
thereby holding the flat type cable in a suspended
fashion, said means being fixedly attached to said
upper support member.

2. An improvement according to claim 1, wherein
said means comprises a hanger member secured to and
extending longitudinally of said upper support member,
said hanger member having hooked thereover the ex-
posed portion of the tension member.

3. An improvement according to claim 1, wherein
said upper support member and said lower support
member have respective extensions which have holes
for receiving bolts passing therethrough for fixedly
securing said upper and lower support members with
respect to the ground.

4. An improvement according to claim 1, wherein
said lower support member has a plurality of elongated
holes arranged at predetermined intervals in the longi-
tudinal direction, said improvement further comprising
a perforated plate, and bolts therethrough connected to
said lower support member through the elongated
holes, said flat type cable being positioned between said
perforated plate and the front side of said lower support
member, thereby pressing the flat type cable against the
front side of said lower support member.
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7
5. An improvement according: to claim 2, wherein
said upper. sﬁppbrt member has a plurality of holes
formed below the hanger member, said means further
comprising a bore pressing plate, and bolts there-
through cdnnec'ted to said upper support member

through the plurality of holes, the exposed extensions of

the tension member being positioned between the press-
ing plate and the front side of the upper support mem-
ber, thereby pressing the exposed extensions of the
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tension member against the front side of the upper sup-
port member at a position below said hanger member.

6. An improvement according to claim 1, wherein
said upper support member is formed integrally with
said lower support member, with the spacing therebe-
tween being in the form of a rectangular opening
formed in a single plate.

7. An improvement according to claim 1, wherein
said flat type cable is composed of a predetermined
number of constituent flat type cables multi-laid one

upon another to form a flat type cable assembly.
* % % % %
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