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This invention relates to the art of wrapping and 
binding wires or cables and particularly to a wire or 
cable tie or binder having improved qualities for ver 
satile use in wiring systems ordinarily adapted for being 
bound with wiring harnesses. 
On electrical installations such as on electric control 

panels, automobiles, aircraft and others, where a plurality 
of electrical units are wired together in different Ways, 
it has become customary to direct adjacent wires along 
coincident paths for neatness and for facility of visual 
location by binding them together with string, straps, tape 
or other forms of wiring binders. Although some bind 
ers, clamps or other wire tie forms have proven Satis 
factory for some applications, all of then have seemed 
to display certain shortcomings limiting their use and 
application. Among the disadvantages of some are lack 
of adjustability to accommodate a wide enough range 
of wire bundle sizes so that many different size clamps 
or binders must be available to meet every need. There 
are adjustable binders which can accommodate a wide 
range of bundle sizes and they are of either the releasable 
or non-releasable types. The releasable type can be ap 
plied to a bundle and thereafter released and removed 
for reuse without being destroyed. But, the releasable 
feature complicates the design and manufacture and 
thereby makes the entire cost relatively high. It has 
also been learned from experience that the releasable 
feature is not essential in most cases because removal of 
the binders, once in place, is usually not required. There 
fore, for most situations a non-releasable type is satis factory. 

It is the principal object of this invention to provide 
an improved wire binder of the non-releasable type which 
obviates some of the difficulties and disadvantages of 
prior art devices by being adapted for a wide range of 
bundle sizes, inexpensive to manufacture and easy to 
install. Its cost of manufacture is believed to be low 
enough that it can be used economically in certain places 
where the reusable or releasable type had been previously 
used on the basis that the binder can be cut off and 
thrown away and replaced with another without any 
substantial cost increase for the times that replacement 
or adjustment is required. 

It is another object of the invention to provide an 
improved wire binder which can be manufactured in 
a simple manner, preferably of a molded plastic such 
as nylon or the like. 

It is another object of the invention to provide an 
improved wire binder having an improved strap check 
feature insuring a firm strap grip in its check position. 

It is another object to provide an improved wire binder 
having an improved strap check feature which is insured 
of proper operation even with ordinary dimensional 
manufacturing variations. 

It is still another object of this invention to provide 
an improved wire binder which does not embody an 
ordinary check pawl, but rather employs a surrounding 
sleeve having a wedge which forces overlapping toothed 
portions of the binder into tight engagement with each 
other. 

It is still another object of the invention to provide 
a wire binder adapted for a wide range of wire sizes 
which is left with a free extending end after it is ten 
sioned onto a bundle, which free end can be readily 
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severed and removed to leave a neat and compact binder joint. 
Other objects and advantages of the invention should 

become apparent upon reference to the accompanying 
5 drawings in which: 
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FIG. 1 shows a perspective view of a wire bundle 
secured together by a plurality of the wire binders of 
this invention; 

FIG. 2 shows a top plan view partially cut away and 
partially in section of the main portions of the wire 
binder of this invention; 

FIG. 3 shows a front elevation partially cut away and 
partially in section of the wire binder shown in FIG. 2; 
FIG. 4 shows a right end view along the line 4-4 of 

FIG. 3; 
FG. 5 shows a sectional view of the sleeve portion 

of the wire binder as viewed along line 5-5 of FIG. 4; 
FIG. 6 shows a partial sectional view of the assembled 

wire binder as it appears surrounding a bundle of wires 
prior to tensioning the wire binder; and 
FIG. 7 shows a smaller partial sectional view of the 

assembled wire binder as it appears after the wire binder 
is tensioned onto the bundle of wires. 

in FIG. 1 is shown how a plurality of wires 1 are held 
bound together by means of the preferred wire binder 
straps 2 embodying the invention. The binders are en 
circled about the wires which extend parallel to each 
other and are grouped into a closely aligned bundle. 
The worker 3 is shown grasping the end of a binder 
strap to invariably tension it onto the bundle. A tool 
might just as well be used for this purpose. After the 
straps are tensioned taut, the free end of the strap is 
severed and removed. 
The preferred embodiment of one of the wire binder 

straps 2 is shown enlarged in FIGS. 2, 3 and 4. The 
strap 2 is provided with a long end length 4 connected 
to a shorter connector end 5. The length 4 is ordinarily 
provided with a separate or discrete encircling connector 
sleeve 6 which is free to pass along the length 4 because 
of a central opening 7 extending longitudinally through 
the sleeve 6. The length 4 is provided with equally 
spaced transverse teeth 8 connected to each other in a 
sawtooth pattern. These teeth 8 extend only partially 
below one surface of the length 4. The connector end 
5 is substantially of the same width as the length 4, 
except for two triangular wedges 9 and 10 projecting 
from its sides. Also, the connector end 5 is of wedge 
shape becoming progressively thicker toward its free 
end. The upper surface of the connector end 5 is pro 
vided with three transverse teeth 11 which are about the 
same size as the teeth 8 of the length 4. A notch 32 is 
provided in front of the teeth 11 to diminish the cross 
section and allow the strap to bend sharply in that region, 
as will later be described. Still ahead of the notch 2 
is a narrow width 13 of the strap which is not essential, 
but ahead of it the side margins of the strap are provided 
with two projecting pads 4 and 15 which project trans 
versely to a width slightly greater than the inside width 
of the sleeve 6. The purpose of these pads 4 and 15 
is to cause the sleeve 6 to be held captive between them 
and the connector end 5 once the sleeve is forced past 
them. 
The sleeve 6 is shaped to mate with the connector end 

5. It has a bottom wall 6a providing an internal wedg 
ing surface sloped to match the slope of the wedging sur 
face or bottom wall 5a of the connector end 5 and (FIG. 
5) it has two wedge shaped recesses 6b and 6c which are 
of the same size and shape as the laterally projecting tri 
angular wedges on the connector end 5. The mating of 
the wedges 9 and 10 with the recesses 6b and 6c prevents 
the connector sleeve 6 from sliding off of the free end 
of the connector end 5. 
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in use, a binder strap 2 is encircled about a group of 
wires 1, as indicated in FIG. 6. After the connector 
sleeve 6 has been moved past the pads 14 and 55, the 
length 4 is in effect bent back upon itself to provide a loop 
and the free end 4a of the length 4 is inserted between 
the top inside wall 6e of the opening 7 in the sleeve 6 
and the upper surface of the narrow portion 13 of the 
strap 2 and is moved through the sleeve in the direction 
toward the connector end 5, as shown in FIG. 6. It will 
be obvious from a consideration of FIG. 6 that this initial 
movement of the free end 4a through the sleeve 6 and 
in overlying and sliding contact across the top of the 
connector end 5, tends to urge the connector end 5 in the 
same direction, thereby initially tending to insure that 
the sloping wedging surface 5a of the connector end 5 
is out of wedging engagement with the internal wedging 
surface 6a of the sleeve 6 and, thus, insuring or permit 
ting free movement of the free end portion of the strap 
through the sleeve. Continued pulling of the strap length 
4 in this direction through the sleeve, however, begins 
to cause the loop to become tensioned about the object 
being bound and this tension thereupon causes the con 
nector end 5 to be drawn into the opening 7 of the sleeve 
6 until the sloped bottom surface 5a of the connector end 
5 contacts the sloped lower inside wall 6a of the sleeve 
6, and the teeth 11 of the connector end 5 are close enough 
to engage the teeth 8 on the length 4. The free end 4a. 
of the length 4 is then pulled further through the sleeve 6 
until the strap loop encircling the wires it is taut to a ten 
sion sufficient to adequately hold the wires tightly to 
gether. Such a condition is shown in FIG. 7 where the 
strap is shown bent sharply in the region of the notch E2 
due to the tautness of the strap in its loop about the wires 
2. It should be noted that the slope of the teeth 8 and 
1 it is such that they can slide over each other without 
difficulty while tensioning the strap, but hook into en 
gagement with each other thereafter to prevent reverse 
movement and any slackening of the strap tension. 

During the strap tensioning period, the tension devel 
oped in the strap causes the connector end 5 to wedge 
more tightly against the strap end 4a to cause tighter 
engagement of the mating teeth 8 and Ali and tighter abut 
ment or engagement of the upper surface of the strap end 
4a with the upper inner surface 6e of the sleeve 6, and 
this guarantees that, once the binder is tensioned, it will 
not loosen. After tensioning is completed, the free strap 
end 4a portion as indicated in phantom outline in FIG. 
7 is severed from the remainder of the strap in a region 
4b close to the sleeve 6 and the connector end 5 to pro 
vide a final neat appearance like that shown on the secured 
binder straps 2 in FIG. 1. It is self-apparent, of course, 
that after the binder strap has been applied and ten 
sioned about an object in the manner described above, 
any forces applied to the strap tending to withdraw the 
strap length 4 from the sleeve 6 in the direction opposite 
to that in which the strap length 4 was initially inserted 
through the sleeve, will tend to move the wedging surface 
5a on the connector end 5 still more firmly against the 
internal wedging surface 6a of the sleeve 6 and thereby 
still more firmly urge the connector end 5 and the portion 
4 of the strap into locking engagement. 

Although only a single embodiment of the invention 
has been shown and described, it should be clearly under 
stood that the invention can be made in many different 
ways, without departing from the true scope of the inven 
tion as defined by the appended claims. 
We claim: . 1. A binder strap comprising: an elongated flexible 

strap, one end of said strap being a connector end and 
the remainder of said strap length constituting a free end 
portion, a tapered wedge integrally formed on said con 
nector end of said strap, said wedge having a sloping wedg 
ing surface thereon, a discrete connector sleeve encircling 
said strap and movable longitudinally with respect there 
to, an internal sloping wedging surface in said sleeve 
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4. 
adapted to engage said first-mentioned wedging surface, 
and an internal abutment surface in said sleeve opposite 
said internal wedging surface, said free end portion of said 
strap being bent back upon itself to provide a loop and 
being inserted through said sleeve in a first direction to 
ward said connector end of said strap with said free end 
portion of said strap overlying said connector end there 
of, said free end portion of said strap being movable 
through said sleeve in said overlying position and in said 
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direction toward said connector end of said strap to 
tighten said loop about an associated object, the initial 
movement of said free end portion of said strap through 
said sleeve in said direction toward said connector end 
tending to urge said wedge on said connector end out of 
engagement with said internal wedging surface, thereby 
to permit free movement of said free end portion of said 
strap in said direction, the tensioning of said loop about 
the associated object causing said wedge on said connector 
end of said strap slidably to bear against said internal 
wedging surface in said sleeve to urge said connector end 
into forceful engagement with said free end portion of 
said strap and firmly to urge said free end portion of 
said strap against said internal abutment surface in said 
sleeve thereby to secure said loop in a tightened condi 
tion, any force tending to withdraw said free end portion 
of said strap from said sleeve in a direction opposite said 
first direction tending to move said wedge on said con 
nector end of said strap still more firmly against said in 
ternal wedging surface in said sleeve and thereby more 
firmly to urge said connector end and said free end por 
tion of said strap into locking engagement, whereby to 
prevent inadvertent withdrawal of said free end portion 
of said strap from said sleeve and to prevent loosening 
of said loop. 

2. A binder strap comprising: an elongated flexible 
strap having a relatively smooth surface on one side 
thereof and a row of teeth on the opposite side thereof, 
one end of said strap being a connector end and the re 
mainder of said strap length constituting a free end por 
tion, a tapered wedge integrally formed on said con 
nector end of said strap, said wedge having a sloping first 
wedging surface on a side thereof opposite the toothed 
surface of Said strap, a discrete connector sleeve en 
circling said strap and movable longitudinally with re 
spect thereto, an internal sloping wedging surface in said 
sleeve adapted to engage said first-mentioned wedging 
surface, and an internal abutment surface in said sleeve 
opposite said internal wedging surface, said free end por 
tion of said strap being bent back upon itself to provide 
a loop and being inserted through said sleeve in a first 
direction toward said connector end of said strap with 
said free end portion of said strap overlying said con 
nector end thereof and with said teeth of said free end 
portion overlying and engaging said teeth of said con 
nector end, said free end portion of said strap being 
movable through said sleeve in said overlying position 
and in said direction toward said connector end of said 
strap to tighten said loop about an associated object, the 
initial movement of said free end portion of said strap 
through said sleeve in said direction toward said con 
nector end tending to large said wedge on said connector 
end out of engagement with said internal wedging sur 
face, thereby to permit free movement of said free end 
portion of said strap in said direction, the tensioning of 
said loop about the associated object causing said wedge 
on said connector end of said strap slidably to bear 
against said internal wedging surface in said sleeve to 
urge said teeth on said connector end into locking en 
gagement with said teeth on said free end portion of said 
strap and firmly to urge said plain surface of said free end 
portion of Said strap against said internal abutment sur 
face in said sleeve thereby to secure said loop in a tight 
ened condition, any force tending to withdraw said free 
end portion of said strap from said sleeve in a direction 

5 opposite said first direction tending to move said wedge 
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on said connector end of said strap still more firmly 
against said internal wedging surface in said sleeve and 
thereby more firmly to urge said teeth into interlocking 
engagement, whereby to prevent inadvertent withdrawal 
of said free end portion of said strap from said sleeve 
and to prevent loosening of said loop. 

3. A binder strap comprising: a flexible free strap 
length, said length being joined at one end to a connector 
portion, a connector sleeve surrounding said strap length, 
said strap length having a projection thereon which re 
stricts passage of the sleeve off one end of the binder 
strap, the connector portion having a projection there 
on which restricts passage of the sleeve off the other end 
of the binder strap, the free end of said strap length be 
ing bent back upon itself into a loop and inserted for 
wardly through said connector sleeve toward said con 
nector portion, said connector portion being wedge 
shaped and adapted to engage an internal wedge shaped 
recess in the connector sleeve to urge the portion of said 
strap length extending through said connector sleeve 
tightly against said connector portion as the connector 
sleeve is moved toward said connector portion. 

4. A binder strap comprising: a flexible free strap 
length provided with a plurality of teeth along one of its 
surfaces, said length being joined at one end to a con 
nector portion which is also provided with teeth along 
it projecting in the same direction as the teeth of the strap 
length, a connector sleeve surrounding said strap length, 
said strap length having a projection thereon which re 
stricts passage of the sleeve off one end of the binder 
strap, the connector portion having a projection thereon 
which restricts passages of the sleeve off the other end 
of the binder strap, the free end of said strap length 
being bent, back upon itself, into a loop and inserted 
forwardly through said connector sleeve toward said 
connector portion, said connector portion being wedge 
shaped and engageable with an internal wedge shaped 
recess in the connector sleeve to urge the portion of said 
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strap length extending through said connector sleeve 
tightly against said connector portion and thereby urge 
the teeth on the strap length into engagement with the 
teeth on the connector portion as the connector sleeve 
is moved toward said connector portion. 

5. A binder strap as defined by claim 4 characterized 
by, said teeth on both the strap length and the connector 
portion being of Sawtooth shape so that they interlock 
and resist reverse movement of the strap and past the 
connector portion, but readily allow slippage of the strap 
end over the connector portion in a forward direction. 

6. A binder strap as defined by claim 4 characterized 
by, said binder strap being of reduced cross-section in 
the region of the connector portion so that the binder 
strap preferentially bends easier at said region due to 
tension in the strap loop when said loop of binder strap 
is tensioned onto an object. 
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