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@ Apparatus for handling rolls of flat cable.

@ The apparatus of the present invention includes
a carrier assembly (32) for mounting on a turntable -
(38) which is rotatable in a substantiaily horizontal
plane. The carrier assembly (32) includes a horizon-
tal support surface and further has a vertical shaft -
(34) extending above the support surface. A number
of roll supports each have a generally centrally io-
cated aperture for receiving the vertical post (34) so
that the roll supports (36) can be stacked on the
carrier assembly. Each of the roll supports (36) has
a support surface, with the support surfaces being
generally horizontally positioned when the roil sup-
ports are stacked on the carrier assembly (32). The
apparatus also includes a number of spacer hubs -
(70) with one hub associated with each roll support.
EEach hub (70) has a ceniral opening for receiving
the vertical shaft (34) and each hub is positioned
QD between its corresponding roll support and the next
upwardly disposed roll support. The vertical length
of each hub (70) is at least slightly greater than the
N width of the roll of flat cable (28) supported by the
'-corresponding roll support so that each roli of fiat
cable (28) does not support the weight of any other
O oll and the weight of the roll is distributed on a side
Q. thereof to reduce localized compression of material
W forming the roll. Also disclosed is a method of dis-
pensing flat cable (28) using this apparatus (30).
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APPARATUS FOR HANDLING ROLLS OF FLAT CABLE

The subject invention relates to apparatus for
forming and dispensing and, more specifically, re-
lates to apparatus for use in forming rolls of flat
cable for storing and transporting the rolls and for
paying out the cable making up the roll.

Background of the Invention

Flat cable, wherein a number of conductors are
held in generaily parallel, coplanar relationship in a
layer of insulation, has come into increasing use
because of its usabiiity with mass termination, in-
sulation displacement connectors, resuiting in ap-
preciable savings of time and expense over pre-
vious methods of wiring requiring individual strip-
ping and termination of each conductor. With the
introduction and continuing improvement of high
speed automated equipment for manufacturing,
cutting and terminating flat cable, there is a need
for rolls of flat cable of great capacity.

Known methods of handling packages of flat
cable are not well suited for these new rolls of
increased size and weight because the known
methods entail supporting the entire weight of the
roll on a small portion of the cable. This results in
localized stress concentration which can perma-
nently deform and, in an extreme situation, break
components of the cable. This is especially of
concern when the cable includes relatively delicate
components, having parameters smaller than those
of the main conductors, such as drain wires, foil or
mesh shields, ground planes and optical fibers. Not
only does such deformation present an unsatisfac-
tory appearance, it also results in alteration of the
desired spacing of the conductors so that they no
longer match the spacing of the terminal elements
held in the mass termination connector, which may
result in failure to terminate all conductors.

More specifically, it is known to support a flat
cable roll 20 on a horizontal shaft 22 as shown in
prior art FIG. 1. Here the entire weight of the roll is
supported on the cable portion indicated by arrow
"A", directly above the shaft causing compression
of that small portion. Referring to prior art FIG. 2, it
is also known to place a flat cable roll 24 on a
horizontal support 26. Again the entire weight of
the roll compresses a small portion of the cable -
(designated by arrow "B"™), here located at the
bottom of the roll.
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Summary of the Invention

. Among the several aspects and features of the
present invention may be noted the provision of
improved apparatus for handling rolls of flat cable.
The apparatus supports the rolls in a horizontal
disposition so that their weight is distributed over
an entire side of the rolls. The apparaius carries
rolls in stacked relationship for dense packaging
but prevents a given roll from being subjected to
more than its own weight. Each roll is rotatable so
that flat cable can be taken up or payed out.
Furthermore, components of the apparatus for
holding a roll are reusable in that after a roll is
exhausted at a consumer facility, the component
can be returned to the cable manufacturing plant
for winding of another roll. The flat cable handling
apparatus of the present invention is reliable in use,
has long service life and is simple and economical
to manufacture. Other aspecis and features of the
present invention will be, in part, apparent and, in
part, pointed out hereinafter in the following speci-
fication and accompanying claims and drawings.

Briefly, the apparatus of the present invention
for use in forming rolls of flat cable, for use in
storing and transporting the rolls, and for use in
paying out cable from the rolls, includes a carrier
assembly, a piurality of roll supports and a plurality
of spacer hubs with one hub associated with each
roll support. More specifically, the carrier assembly
is adapted to be mounied on a iurntable with the
carrier assembly including a substantially horizontal
support surface and further including a substan-
tially vertical shaft extending above the support
surface. Each roll support has a gensrally centrally
located aperture for receiving the vertical post so
that the roll supports can-be stacked on the carrier
assembly and each roil support has a roll support
surface. The support surfaces are generaliy hori-
zontally disposed when the roll supports are
stacked on the carrier assembly. Each hub has a
central opening for receiving the vertical shaft and
each hub is disposed between its corresponding
roll support and the next upwardly disposed roll
support. Each hub has a vertical length at least
slightly greater than the width of the roll of flat
cable supported on the corresponding roli support
so that each roll of flat cable does not support the
weight of any other roll and the weight of that roll is
distributed on a side of the roll to reduce localized
compression of material forming the roll.

As a method of dispensing flat cable using this
apparatus, the present invention includes several
steps: :
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(a) A plurality of roll supports are mounted
by vertically stacking them on the carrier assembly
with each support having a surface carrying a roll
of flat cable.

(b) The cable is payed out from one of the
rolls until that roll is exhausted; and

{(c) The empty roll support is removed from
the shaft and replaced with another roll support
having a fresh roll of flat cable.

Brief Description of the Drawings

FIG. 1 is a perspective view of a prior art
mounting scheme in which a'roll of flat cabie is
held on a horizontal shaft resuiting in compressive
forces being applied to a small portion of the cable;

FIG. 2 is a perspective view of another
known support arrangement in which an upright flat
cable roll is disposed on a horizontal support sur-
face, again resulting in compressive forces being
applied to a small portion of the cable;

FIG. 3 is a front elevational view of apparatus
for handling rolis of fiat cable embodying various
features of the present invention, iliustrating a cable
from a roll being payed out;

FIG. 4 is a front elevational view of a carrier
assembly for the apparatus of FIG.3;

FIG. § is a plan view of the carrier assembly;

FIG. 6 is an enlarged plan view of an inter-
locking component of the carrier assembly;

FIG. 7 is a plan view of one of several roll
support flanges, each including a spacer- hub, used
in the apparatus of FIG. 3;

FIG. 8 is a side elevational view of the flange
and spacer hub of FIG. 7; and

FIG. 9 is an eniarged end view of a flat cable
usable with the apparatus of FIG. 3.

Corresponding reference numbers indicate cor-
responding components throughout FIGS. 3-8.

Description of the Preferred Embodiment

Referring now to the drawings, apparatus of the
present invention for use in forming rolls of flat
cabie 28, for use in storing and transporting the
rolis, and for use in paying out cabie from the rolls,
is generally indicated in FIG. 3 by reference char-
acter 30. The apparatus 30 includes a carrier as-
.sembly 32 having a vertical shaft 34 -on which a
plurality of flange assemblies or roll supports 36,
each holding one of the rolls of flat cable, are
mounted in stacked relationship. The post 34 and
the flange assemblies include interiocking means
so that all will rotate together. The carrier assembly
32 is adapted for attachment on turntabie means
rotatable in a substantially horizontal piane, such as
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the rotary table 38 shown in FIG. 3. The rotary
table 38 could either be driven, as when the ap-
paratus 30 is used for winding flat cable rolls, or
the table could be free to rotate, as when the
apparatus 30 is used to pay out cable to automated
equipment. which pulls the cable resulting in rota-
tion of the table 38. A more complex table which is
driven but has a freewheeling capability couid se-
lectively provide both the winding and pay out
functions. Such rotary tables are well known to
those of skill in the art and need not be further
described herein.

Referring to FIG. 9, an exemplary flat cable 28
includes a piurality of generally parallei, spaced
conductors 40 held in coplanar relationship in a
layer of flexible, electrically insulative material 42,
The layer could be extruded with the conductors
embedded therein, or the conductors could be
sandwiched between upper and lower insulative
sheets laminated together to form the layer 42.
One side 44 of the cable could be flat with the
other side 46 being provided with regulariy spaced,
longitudinaily extending locating ribs 48 for prop-
erly positioning the conductors 40 in alignment with
insulation displacement terminal elements in a
mass termination connector. The cable could alsc
include other components such as drain wiras, foil
or braid shielding, a ground piane and optical fi-
bers.

More specifically, as best shown in FIGS. 4
and 5, the carrier assembly 32 includes a lower
plate 50 with the post 34 extending upwardly at.the
center of the plate. interconnecting the post and
the base plate are four spaced radially extending
vertically disposed plates 52 which have upper
surfaces 54 forming a support surface for the
lowermost flange assembly 36. Disposed outwardly
from the vertical plates 52 are reinforcing means in
the form of rectangular tube sections 56. The post
34, vertical plates 52 and tube sections 58, all
preferably formed of steel, are weided to one an-
other and to the steel base plate 50 to provide a
strong, rigid structure. Disposed at the periphery of
the lower plate are spaced mounting lugs 58 with
the mounting iugs and lower plate having aligned
apertures 60, 62, respectively, for receiving bolts
63 for attaching the carrier assembly 32 to the
rotary table 38. The lower surface of the base plate
50 may include an annular groove 64 for receiving
an annular rib on the rotary table, fo properly locate
the carrier assembly 32 with respect to the table
38. As best shown in FIG. 6, the interlocking means
comprises a pair of diametrically opposed, axially
extending keys 65 bolted to extend from the outer
surface of the vertical post 34.
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Referring to FIGS. 7 and 8, each flange assem-
* bly 36 or roll support, includes a generaily circular
flange 66 having a diameter greater than the diam-
eter of the flat cable roll 28 it supports, and has a
central opening 68. A hub 70, having a central
opening 72 for slidably receiving the vertical post
34, is attached to each flange. Preferably both the
flanges 66 and the hubs 70 are formed of alu-
minum. More specifically, each hub has a depen-
dent sleeve 74 extending into the centrai aperture
68 of the flange. The hub and corresponding flange
may be connected by means of spaced, peripher-
ally located screws.76. The surface of the hub
defining the opening 72 has spaced axially extend-
ing keyways 78 for receiving the keys 65 carried
on the vertical post to interlock the flange assem-
blies 36 and the carrier assembly 32 so that they
rotate together. The upper surface 80 of the flange
supports one side of a roll 28 and each hub 70 has
an axial length at least slightly greater than the
width of the roll of flat cable 28 to be supported by
the corresponding flange 66. Furthermore, each
hub 70 includes a slot 82 extending from adjacent
the hub opening 72 to the periphery of the hub for
receiving a cable end to facilitate winding of the flat
cable roll 28. Preferably, the slot does not extend
radially but is canted with respect to the axis of the
hub to trap the leading end of the roll so that the
leading end does not pull out of the siot as the
flange is rotated in the take-up direction indicated
in FIG. 7.

It will be appreciated that when a plurality of
the flange assemblies 36 are stacked on the carrier
assembly 32 as shown in FIG 3, the flat cable roils
28 each support only their own weight and that
weight is distributed along an entire side of the roll.
The length of the hub 70, being somewhat greater
than the width of its corresponding cable roll 28,
resuits in the hubs 70 supporting the weight of the
flange assemblies 36 and flat cable rolls 28 dis-
posed above them in the stacked arrangement.
After one of the rolls is payed out until it is ex-
hausted, the flange assemblies thereabove can be
lifted off the shaft 34 and the flange assembly with
its roll exhausted shipped back to the cabie manu-
facturing facility for rewinding of a fresh roll.

As a method of dispensing flat cable, the
present invention includes several steps:

a) A number of flange assemblies 38 are
vertically stacked on the carrier assembly 32;

b) Cable from one of the supported rolis is
payed out until it is exhausted; and

¢} The empty flange assembly is removed
from the vertical post 34 and replaced with another
flange assembly carrying a fresh roli of flat cable.

In view of the above, it will be seen that the
several objects of the invention are achieved and
other advantageous results attained.
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As various changes could be made in the
above  construction without departing from the
scope of the invention, it is intended that all matter
contained in the above description or shown in the
accompanying drawings shall be- interpreted as il-
lustrative and not in a limiting sense.

Claims

1. Apparatus for use in forming rolls of flat
cable, for use in storing and transporting the rolls,
and for use in paying out cable from the rolls, said
apparatus comprising: a carrier assembly adapted
to be mounted on turntable means rotatable in a
substantially horizontal plane, said carrier assembly
including a substantially horizontally disposed sup-
port surface and further including a substantially
vertical shaft extending above said support surface;
a plurality of roll supports with each support having
a generally centrally located aperture for receiving
said vertical post so that the roll supports can be
stacked on said carrier assembily, each roll support
comprising a planar roll support surface, the roll
support surfaces being generally horizontally dis-
posed when said roll supports are stacked on said
carrier assembly; a plurality of spacer hubs with
one hub associated with each roll support, each
hub having a central opening for receiving said
vertical shaft, each hub being disposed between its
corresponding roll support and the next upwardly
disposed roll support, each hub having a vertical
length at least slightly greater than the width of the
roll of flat cable supported on the corresponding
roll support and with that roll wound around its
corresponding hub, whereby an underlying roll of
flat cable does not support the weight of any roll
disposed above it.

2."Apparatus as set forth in Claim 1 wherein
said vertical post is fixed on said carrier assembly
so as to rotate therewith, said apparatus further
including interlocking means for causing said roll
supports and said hubs to rotate with said post.

3. Apparatus as set forth in Claim 2 whersin
said interlocking means comprises a vertically ex-
tending key carried by said post, each hub having
a keyway adjoining the ceniral opening of said hub.

4. Apparatus as set forth in Claim 1 wherein
each hub is attached to its corresponding roll sup-
port.

5. Apparatus as set forth in Claim 4 wherein
each hub comprises a dependent sleeve extending
into the aperture of said corresponding roli support.

6. Apparaius as set forth in Claim 5 wherein
said roll support is a substantially round plate hav-
ing a diameter greater than the diameter of the roll
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it supports, the length of said sleeve being sub-
stantially equal to the thickness of said piate so
that said plate and sleeve are coterminus.

7. Apparatus as set forth in Claim 1 wherein
said carrier assembly comprises a plurality of up-
standing plates connected to said vertical shaft,
said support surface including upper surfaces of
said plates.

8. Apparatus as set forth in Claim 7 wherein
said carrier assembly further comprises a bottom
plate and reinforcing means disposed on said bot-
tom plate and at least partially surrounding said
upstanding plates with said plates being intercon-
nected between said reinforcing means and said
vertical post.

9. Apparatus as set forth in Claim 8 wherein
said reinforcing means include sections of tubing.

10. Apparatus as set forth in Claim 4 wherein
each hub includes a siot extending from adjacent
the central opening to the periphery of the hub for
receiving a cable end to facilitate winding of the
corresponding roll.
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11. A method of dispensing flat cable using a
carrier assembly mounted on a turntable rotatable
in a substantially horizontal plane, said carrier as-
sembly including a substantially horizontaily dis-
posed support surface and a substantially vertical
shaft extending above said support surface, said
method comprising the following steps:

(a) mounting a plurality of roll supports in
vertically stacked relationship on said carrier as-
sembly, each roll support including a roll support
surface carrying a roll of flat cable, and a hub
having a central opening for receiving said vertical
shaft, said hub extending above said roll support
surface a distance at least slightly greater than the
width of the flat cable of the roll on that roll
support, the hub of a lower roll support engaging
the next upper roll support;

(b) paying out cable from one of said rolls
until said roll is exhausted;

(c) removing the empty roll support from
said shaft and replacing it with another roll support

- having a fresh new roll of flat cable.
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