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This invention relates to a wire binder and more
particularly to a device for binding together a
number of wires which lead in the same direc-
tion from a group of closely spaced electrical ter-
minals and which follow the same path over
a considerable distance. This wire binding de-
vice is so constructed that the group of wires
can be quickly bound or unbound so that addi-
tional wires can be added to or taken away from
the group with a minimum of time and effort.

The device of the invention is flexible enough
so that it can follow bends made in the path of
the wires and is constructed of a material which
is rigid enough to provide some support for the
wires to reduce sagging of the wires between sup-
porting points.

It has previously been the practice to bind to-
gether such a group of wires by a single continu-
ous cord which is wrapped or laced completely
around the wires at various intervals. The use
of such a singular cord is time consuming and
when a wire is added or taken away from the
group, it is necessary to completely replace the
group in order to bind the wires tightly together.
Since it is necessary to pass this singular cord
around the wires, it is often difficult to use this
method of binding the wires without removing
them from the mounting brackets which usually
held the group of wires against some structural
member.

It has also been the practice to use individual
pieces of cord which are wrapped completely
around the group of wires at various intervals
and this method of binding has many disadvan-
tages that occur with the use of a singular cord
wrapped at intervals around the group of wires.
In addition, when a wire is added or taken away
from the group, each of these individual cords
must be cut and retied in order to reassemble the
group.

The present invention overcomes these diffi-
culties by providing a wire binder composed of
a continuous flexible member which has flexible
arms designed to partially surround the group
of wires along their complete length. These flexi-
ble arms are provided with hooks which serve
as a means for receiving a lacing which can be
easily applied or removed without passing the
lacing completely around the group of wires.
Also, the lacing can be applied without removing
the group of wires from the position in which
they are held by the mounting brackets. Since

the device of this invention is fabricated from
a flexible material, it can closely follow all bends
and turns made by the group of wires and still
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provide a lacing means for these turns and bends.
The arms of the subject device are spaced far
enough apart so that individual wires can leave
the group at various points along the wire binder
by simply passing outwardly between these
flexible arms.

The wire binder of this invention can be easily
fabricated because it is composed of a continuous
flexible member constructed of any suitable type
of plastic or sheet metal. In the manufacturing
process hooks are first bent on the ends of each
of the fiexible arms and then the flexible arms
are curved around into the desired position. The
flat, flexible sheet can be formed by a simple
stamping process.

It is therefore an object of this invention to
provide a wire binder which can be quickly se-
cured to a group of wires by a lacing which does
not have to pass completely around the group
of wires.

A further object of this invention is to provide
a wire binder device which is flexible enough to
follow the bends and turns of the wires and still
hold the wires tightly together.

A still further object of this invention resides
in the fact that a wire can be quickly added or
removed from the group in the space available

. while the group is still retained in its mounting

bracket.

A further object is the provision of a wire binder
which can be easily fabricated from a perfectly
flat sheet of flexible material by the utilization of
simple stamping and bending processes.

These, and other objects of the invention not
specifically enumerated above, will hecome readily
apparent from the following specification and
drawings in which:

Figure 1 is an elevational view of one embodi-
ment of the invention showing a group of wires
connected with their electrical terminals and re-
tained in position by a mounting bracket.

Figure 2 is a top plan view taken along line
2——2 of Figure 1 showing the manner in which the
lacing cord is applied.

Figure 3 is a vertical sectional view taken along
line 3—3 of Figure 2 and illustrating a securely
bound group of wires.

Figure 4 is a vertical sectional view taken along
line 4—4 of Figure 2.

Figure 5 is a top plan view of the flexible sheet
from whieh the one embodiment of the wire
binder of this invention is formed.

Figure 6 is a perspective view of the wire binder
as formed from the sheet illustrated in Figure 5.

Figure 7 is an elevational view of a second em-
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bodiment of the invention and illustrating a group
of wires leading from their electrical terminals
through a mounting bracket.

Pigure 8§ is an elevational view of the second
embodiment showing the manner in which a lac-
ing cord is applied.

TFigure 9 is a vertical sectional view taken along
line §—8 of Figure 8 and illustrating a group of
wires bound together.

Figure 10 is a vertical sectional view taken along
line §{8—16 of Pigure 8.

Figure 11 is a top plan view of the flat, flexible
sheet from which the second embodiment is
formed.

Figure 12 is a perspective view of a second em-
bodiment of the wire binder of this invention.

Referring to the embodiment of the invention
jlustrated in Figures 1 through 6, a number of
electrical terminals | are secured to a supporting
plate 2 and each terminal is connected with a
supply of electrical energy. One end of each of
the wires 3 connects with one of the terminals
{ and the wires join together to form a group as
they lead from the plate 2. The group of wires
can follow any desired path which may include
bends and turns and are secured to mounting
structures by means of a number of brackeis 4.

The wire binder is originally formed from a
thin, fiat sheet of flexible material, such as
plastic or sheet metal; and is stamped from this
sheet to obtain the form shown in Figure 5. The
stamping has a continuous central strip § and
arms § extending outwardly from each side of
strip §to form a symmetrical pattern. The arms
on opposite sides of the strip are positioned op-
posite each other and are of the same length,
but, of course, the iength of the arms could be
made unequal. After the stamping process,
hooks 7 are formed on the end of each arm
by simply rolling back the end of each arm.
The arms 8 and the strip 5 are then bent into
any desired form, such as the circular form
shown in Figure 6, so that the arms & can re-
ceive a group of wires. It is understood that
the shape and the length of the arms can be
varied to receive a group of objects of any shape
which must be bound together. Since the arms
§ are shown to be of equal length, the arms will
extend equal distances around each side of the
group of wires held by the wire binder. Also,
the arms can be spaced at equal intervals along
the strip § as shown in Figure 6 or the spaces
between the arms can be varied. Instead of
forming the wire binder from flexible sheet ma-
terial, it can be formed as a flexible wire frame
wherein the wire of the frame will follow the
outline of Figure 6.

When the wire binder is applied to a group of
wires, the strip 8 is placed along the length of
the group of wires and in a position adjacent
to the surface. The arms 6 will pass around
the sides of the group of wires in order to hold
the wires together. Since the arms § are flex-
ible, the number of wires in the group can be in-
creased by simply springing the arms apart to
provide additional space between the arms. If
the number of wires in the group is decreased,
the arms § will come together to reduce the space
hetween the arms. The strip 5 can bend to
fcllow the turns in the group of wires and the
arms & can spread apart or come closer together
at the turn, depending on whether the group
turns downwardly in the transverse plane of
strip 5 as shown in Figure 1 or upwardly. How-
ever, the wire binder is somewhat less capable
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of following turns to one side or the other in
the longitudinal plane of strip 8, as distinguished
from the downward turn of Figure 1, but by
twisting the strip 3 it can be brought into po-
sition to bend in response to the sidewise turns.

After the group of wires has been inserted in
the wire binder, a cord 8 is laced around the hooks
on arms 6 in the manner shown in Figures 1
and 2. 'The cord 8 is placed around the two
end hooks of the wire binder and is thereby di-
vided into two sections, each of which extends
along the length of the wire binder. The sec-
ticns pass back and forth across the group of
wires and between the hooks, with each section
passing around alternate hooks on each side of
the wire binder. Of course, two separate cords
could be tied to the end hooks and then laced
in the same manner. This lacing can be inter-
rupted at any point aleng the group by simply
tying the ends of the cord 8§ together and a new
cord can complete the lacing. This type of eriss-
cross lacing can be quickly applied to the wire
binder and the pressure exerted on the lacing
will determine how tightly the group of wires will
be bound together.

It is apparent that the group of wires can
be laced together without passing the lacing cord
completely around the group and this saves con-
sideraple time since the device can be laced and
uniaced while held in position by the mounting
bracket. 'The criss-cross type of lacing is par-
ticularly suitable since the arms are shown sym-
metrical about the strip § and the hocks on each
pair of arms are spaced opposite each other. The
length of the wire binder required for any group
of wires can be quickly obtained by simply cutting
strip B to the proper length. Also, several lengths
of the wire hinder can be used as separate units
to bind a single group. As an alternative, cord
2 can be replaced by two sections of wire which
are bent, prior to being applied to the binder,
into shape to pass around the hooks in the same
manner as the sections of cord 8. These two
sections of wire can be quickly placed around
the hooks or removed frem the hooks as units and
thus eliminate the lacing and tying operations
involved when a flexible cord is used. DMany ad-
vantages of this embodiment will be readily ap-
parent, including the ease with which wires can
be added to and removed from the group and the
ease with which the wire binder can be laced
and unlaced.

Referring to the embodiment of the invention
illustrated in Figures 7 through 12, like numerals
refer to parts identical with the previous em-
bodiment. The electrical terminals { of this em-
bodiment are mounted on the supporting plate
2 angd one end of each of the wires 3 is secured
to one of the terminals. The wires § are formed
into a group as they leave the supporting plate
9 and this group of wires can follow any desired
path, including bkends and turns, and are se-
cured to mounting structures by means of a
number of mounting brackets 4.

The wire binder is originally formed from a
thin, Bat sheat of flexible material, such as plas-
tic or sheet metal, and is stamped from this
sheet to obtain the form shown in Figure 11.
The stamping has 2 continuous central section
S which has somewhat a crank-shaft shape and
is composed of cross-sections 8 and legs (8.

From each cross-section 8, there extends a pair
of arms 5¢ and the arms are so positioned that
each arm is opposite to the nearest arm carried
by the adjacent section § on the opposite side
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of the sheet. After the stamping process, hooks
ia are then formed on the end of each arm
Go by simply roiling back the end of each arm,
The central section 52 and the arms 6a are bent
into any desired form, such as the circular form
shown in Figure 12, so that the sections 9 are
placed approximately on opposite sides of the
group of wires and the arms 6« are positioned to
retain the wires. Tt is understood that the shape
of the binder can ke varied from the circular
shape shown to receive any group of onjects which
have a substantially different overall shape.
‘When the arms 82 have been bent into position,
the hooks Ta will be positioned in pairs along
the length of the group and the two arms ex-
tending from each cross-section 9 will form one
arm of each adjacent pair of arms. The spaces
between the arms can be varied in accecrdance
with the purbose for which the wire binder is
to be used. Instead of forming the wire binder
from flexible sheet material, it can be formed as
a flexible wire frame wherein the wire of the
frame will foliow the outline of Figure 12.

When the wire binder of this embodiment is
applied to & group of wires, the central section
Ba and the arms 62 will lie along the length of
the group and the legs 10 will extend approxi-
mately transversely of the wires while the sec-
tions 2 will extend in the direction of the wires.
Since the central section 5z and the arms 6a are
flexible, the number of wires in the group can he
Increased by simply springing the arms apart to
provide additional space between the arms. If
the number of wires in the group is decreased,
the arms 6o will come together o reduce the
space between the arms. The wire binder can
follow all turns in the group of wires because it is
completely flexible in all directions. When the
wire binder is bent in the longitudinal plane of
legs 18 in the manner shown in Figure 7, the
cross-sections 9 along the inner and outer radii
of the turn will bend and the sections 9 on the
inner radius will move closer together while the
sections on the outer radius will move farther
apart. When the group of wires is turned to
one side or the other in the transverse plane of
legs 19, as distinguished from the downward bend
shown in Figure 7, the legs 16 will twist some-
what to allow the sections @ on both sides of the
wires to move closer together or farther apart,
depending on whether the bend is made toward
one side or the other. Of course, the wire binder
will permit turning in all other directions because
of its complete fAexibility.

After the group of wires has been inserted in
the wire binder, a lacing cord 8 can be iaced in
a criss-cross manner around the hooks Ta on the
arms 6a, as shown in Figures 7 and 8. The cord
8 is passed around the end hooks of the wire
binder and is divided into two sections which ex-
tend along the group of wires. These sections
pass back and forth across the group of wires be-
tween the hooks and each section basses around
alternate hooks on each side of the wire binder,
The lacing cord can be interrupted at any point
along the group by simply tying the ends of the
cord together and a new cord can complete the
lacing. This type of criss-cross lacing can be
quickly applied to the wire binder and the pres-
sure exerted on the lacing will determine how
tightly the group of wires will be bound together.

Since it is not necessary to pass the cord 8
completely around the group of wires in order to
bind them together, it is possible to quickly lace
and unlace the wire binder while held in position

[

10

20

25

30

40

50

60

70

75

6

by the mounting brackets, even though the group
of wires is held flush against a supporting mem-~
ber. This device is designed to have the hooks
arranged in pairs so that the criss-cross type of
lacing is possible even when the wire binder is
applied to a turn in a group of wires. The wire
binder can be cut to any length to meet the re~
quirements of any installations and several sec-
tions of wire binder can be used adjacent to each
other. If desired, the cord 8 ean be replaced
by two sections of wire which are bent, prior to
being used with the binder, into shape to pass
around the hooks in the same manner as the
sections of cord 8. These wire sections can be
applied to or removed from the hooks as units and
thereby eliminate the lacing and tying operations
necessary when a flexible cord is used. Many
advantages of this embodiment will he readily ap-
parent including its flexibility in any direction
and the ease with which it can be applied to
groups of wires of various dimensions.

Various modifications of the invention disclosed
herein are contemplated and may obviously be
resorted to by those skilled in the art without
departing from the spirit ang scope of the in-
vention, as hereinafter defined by the appended
claims,

What is claimed is:

1. A device for securing together a plurality of
wires or other elongated members assembled in
a flexible group comprising a continuous fiexible
member positioned adjacent said group with at
least a portion of said member extending in the
same direction as said groups, a series of flexible
arms extending from opposite sides of said mem-
ber and partially around said group, said arms
being arranged in pairs along said group with
the arms of each pair on obposite sides of said
member, a hook formed at the end of each arm,
and a cord passing in a criss-cross manner
around said hooks to retain said group within
the confines of said arms and said member, said
member being fiexible enocugh to follow the turns
of said group.

2. A device for securing together a plurality of
wires or other elongated members assembled in
a flexible group comprising a continuous fexible
member positioned adjacent said group along the
length of said group, a number of fiexible arms
extending from opposite sides of said member
and partially around said group, said arms heing
arranged in pairs along saigd group with the arms
of each pair on opposite sides of said member,
a hook formed at the end of each arm, and two
sections of cord extending along the length of
said group, said sections passing around every
other hook on both sides of said member in order
to confine said group between said arms and said
member.

3. A device for tying together a group of wires
or other elongated members comprising a flexible
strip of uniform cross-section positioned adja-
cent to and extending along said group, a num-
ber of flexible arms extending from opposite sides
of said strip. a hook positioned at the end of
each arm, and a cord passing around said hooks
to hold said arms against said group, said strip
being flexible enough to follow turns in said group
by either bending or twisting,

4. A device as defined in claim 3 wherein said
cord consists of two sections extending along the
length of said device, each section passing around
every other hook on both sides of said member.

5. A device as defined in claim 3 wherein said
arms are bent to extend partially around said
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group and are arranged in pairs along said group
with the arms of each pair arranged on opposite
sides of said strip.

6. A device for securing together a plurality of
wires or other elongated members assembled in
a flexible group comprising integral means shaped
to define a continuous central member and a
number of members extending from opposite
sides of said central member, fastening means
secured to each of said extending members, and
retaining means positioned around said fastening
means to confine said group between said cen-
iral member, said extending members and said
retaining means, said retaining means being com-
prised of two sections which extend along said
group and are positioned in a criss-cross man-
ner around said fastening means.

7. In a device for tying together a group of
wires or other elongated members, a continuous
central section comprising a series of legs spaced
from one another, cross-members extending be-
tween successive legs at alternate ends of said
legs, a pair of arms extending outwardly from
each of said cross-members, said arms being ar-
ranged in pairs along said group with one arm of
each pair on alternate cross-members, a hook
secured to each of said arms, and a cord passing
around said hooks in order to confine said group
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within the space defined by said legs, said cross-
members and said cord, said cord consisting of
two sections extending along said group with
each section passing around only one hook of
each pair of arms.
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