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The invention relates to bundling or tie straps and 
more particularly to tie straps which are inherently ca 
pable of being secured about bunched, parallel insulated 
conductors, for example, and for supporting the same 
from a fixed support. 
More specifically, the invention relates to a flexible 

plastic tie strap which is particularly adapted for tying 
and supporting bunched, parallel insulated wire conduc 
tors in wired telecommunication systems and in electric 
circuits in large aircraft wherein such conductors are as 
sembled and arranged in "harness' fashion for rapid 
mounting and connecting with various components there 
of, . 

In the installation of electrical circuit harness in large 
aircraft, for example, as known heretofore, large numbers 
of insulated conductors were first laced together in 
bunched parallel relation by means of a length of cord 
or twine and such harness subsequently supported by 
means of insulation-lined metal rings or clamps at spaced 
intervals therealong, such metal rings or clamps being Se 
cured to a fixed support by means of suitable screws or 
the like, in known manner. 
Such prior installation practice involved disadvantages 

by reason of the cost of initially lacing such conductors 
into circuit harness form and in subsequently securing 
such harness by means of insulation-lined metal rings or 
clamps, thus adding to the weight of aircraft, for ex 
ample. 
The present invention obviates the above-noted disad 

vantages by the provision of a plastic tie strap and sup 
port for such circuit harness, whereby the cost of assem 
bling insulated wire conductors in circuit harness fashion 
and the final installation thereof is materially reduced and 
a reduction in the weight thereof obtained. 

Heretofore, long lengths of insulated wire conductors 
were generally held together in parallel bunched relation 
by either tying or lacing them at spaced points therealong 
with suitable waxed twine or special nylon cord. The 
wax coating thereon makes the twine sticky and helps to 
keep it from untying, and incidently introduces a possible 
fire hazard. Such ties were individual pieces of twine, 
each separate from its neighbor and usually looped twice 
around the wire conductors and then secured in a suit 
able knot, which consumed a great deal of time. More 
over, on military work, anti-fungus-liquid was applied to 
the severed ends of the twine to prevent absorption of 
moisture and start of fungus growth. 

Insulated wire conductor harness is said to have been 
laced if a single length of suitable waxed twine has been 
wound around the wire conductors at spaced points there 
along with a back-stitch. This is somewhat less time 
consuming than tying, but not as fiexible in application, 
and has the great disadvantage of causing an entire 
harness assembly to become uniaced if a single loop of 
the twine is severed. 
An object of the invention is to provide a flexible plas 

tic tie-strap for tying, lacing, treeing, wrapping, bundling, 
and stitching lengths of insulated wire conductors in 
bunched parallel relation at spaced points therealong, 
which obviates the above-noted disadvantages. 

Another object of the invention is to provide a flexi 
ble, plastic tie-strap which is also adapted for strapping, 
clamping or otherwise securing insulated wire conductors 
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in harness relation to a fixed supporting member or struc 
ture. 
A further object of the invention is to provide a flexi 

ble plastic tie-strap as specified which obviates relative 
shifting of a bundle of insulated wire conductors when 
looped taut thereon. 
Another object of the invention is to provide a flexi 

ble plastic tie-strap as specified whereby a plurality of 
lengths of insulated wire conductors may be quickly and 
effectively tied together in bunched, parallel, harness rela 
tion and subsequently secured to a fixed support or struc 
ture. 
A further object of the invention is to provide a flexi 

ble plastic tie or bundling strap as specified which is 
adapted to be used repeatedly in the temporary tying to 
gether of insulated wire conductors in bunched parallel 
relation as on a mock-up panel, for example. 

Another object of the invention is to provide a flexi 
ble plastic strap as specified which will not, in the use 
thereof with insulated wire conductors, cause the insula 
tion covering of any one or more conductors to be pinched 
or damaged by a screw permanently securing the strap 
in conductor tying and supporting position to a fixed 
Support. 
A further object of the invention is to provide a flexi 

ble plastic strap as specified in which the tapered tail-end 
portion may be left intact with the intermediate body 
portion of the strap or severed therefrom after the strap 
has been coped upon itself and drawn through its trans 
verse eyelet portion in frictionally clinched relation. 
Another object of the invention is to provide a flexi 

ble plastic strap as specified which includes an auxiliary, 
unidirectional locking means on or adjacent its transverse 
eyelet portion for preventing relative reverse movement 
of the body portion of the strap in its eyelet portion after 
it has been looped therethrough in frictionally clinched 
relation. 
A further object of the invention is to provide a flexi 

ble plastic strap as specified wherein an annular trans 
verse mounting boss, formed on the head-end of the 
strap, may take the form of an open hook for suspend 
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ing the strap, in conductor-tying position, from a fixed 
support by means of a screw-eye. 

With the above and other objects in view, the invention 
resides in the novel construction, combination, and ar 
rangement of parts, the novel features of which are set 
forth with particularity in the appended claims. The 
invention, both as to its organization and its method of 
operation, together with additional objects and advan 
tages thereof, will best be understood from the following 
description of several specific embodiments thereof, when 
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taken in connection with the accompanying drawings, in 
which: 
F.G. 1 is a fragmentary elevational view showing the 

bundling strap in the form in which it is used for tying 
a plurality of insulated wire conductors in bunched par 
allel relation at spaced points therealong; . . ; 

FIG. 1a is a similar view showing the bundling strap 
in the form in which it is used for securing a bundle of 
wire conductors, at intervening points therealong, to a 
fixed support; - 

FiG. 2 is a side view in elevation of the bundling 
strap of FIG. a, partly in section and showing an an 
nular mounting boss in continuation of one end thereof; 
FIG. 3 is a foreshortened front elevational view of the 

bundling strap prior to being formed into a loop tie as 
in FIG. 2; 

FEG. 4 is a foreshortened edge view of the bundling 
strap as seen from the left in FIG. 3; 

FIG. 5 is a fragmentary perspective view of the bun 
dling strap showing one form of detent as struck out of 



3. 
the plane thereof for locking the strap in looped forma 
tion; 

FIG. 6 is a fragmentary elevational view of the head 
end portion of the bundling strap showing the free end 
of the strap twisted substantially normal to an interinediate 
apertured boss for locking the strap in looped formation, 
and with the excess strap portion severed from the twisted 
portion; 

FIG. 7 is a fragmentary elevational view of the head 
end portion of the bundling strap showing the tail-end 
portion thereof as looped through an apertured boss and 
reversed upon itself through a slot formed in an annular 
mounting boss forming the head-end of the strap; 

F.G. 8 is a longitudinai section through FIG. 7, look 
ing in the direction of the arrows; 

FIGS. 9 through 12 are views respectively similar to 
FIGS. 1 through 8, showing a modified form of the 
bundling strap in which the annular mounting boss, form 
ing the head-end of the strap, is not adapted for reversing 
the free tail-end portion of the strap therethrough as in 
FIGS. 1 to 8; 
FIG. 13 is a fragmentary perspective view of the head 

end portion of the bundling strap showing its free tail 
end portion as looped through the intermediate apertured 
boss and locked against relative movement by means of a 
V-tooth struck out of the plane thereof in abutting rela 
tion with a slotted end face of the intermediate boss; 

iG. 14 is a similar fragmentary persective yiew 
showing the free tail-end portion of the strap as looped 
through the intermediate apertured boss and locked against 
relative movement by a spring metal gripping plate; and 

FIG. 15 is a perspective view similar to FIG. 14, 
showing the metal gripping plate provided with an aper 
tured extension for securing the bundling strap to a fixed 
support, 

Referring to the drawings, and specifically to FIGS. 3, 
4 and 5, a flexible bundling or tie-strap S, molded of 
nylon, for example, comprises an elongated body por 
tion 20 having a flat side 22, a convex side 24, and round 
ed, parallel marginal edges 26, and presenting a somewhat 
oval configuration in cross-section. 
The convex side 24 of the body portion 20 includes 

a pair of spaced, parallel, relatively narrow ribs 28, which 
extend throughout the major length thereof for a purpose 
presently to be described. One end of the body portion 
20, comprising its tail-end portion 30, is tapered in its 
width and thickness and provided on its flat side 22 with 
small, spaced parallel projections 32 extending transverse 
ly thereof to provide a gripping surface thereon. 
The opposite end of the body portion 20 of the strap 

S terminates in an elongated clinching eyelet 34 project 
ing laterally from the flat side 22 thereof and extending 
at right angles to the linear body portion 20, the eyelet 
34 presenting a transverse aperture 36 therethrough hav 
ing a convex side, a flat side and rounded ends of such 
size and radii as to correspond to the cross-sectional area 
of the body portion 20 of the strap S. 

Further in accordance with the invention, the project 
ing end face 38 of the clinching eyelet 34 is provided with 
aligned rectangular slots 40 centrally across the aperture 
36 thereof and extending lengthwise of the body portion 
20 of the strap S, as best shown in FIG. 3. 
The form of bundling or tie strap S thus far described 

in connection with FIGS. 3 and 4 is particularly adapt 
ed for tying a plurality of bunched insulated wire con 
ductor lengths C, for example, firmly together at spaced 
points therealong, as schematically illustrated in FIG. 1. 

In practice, the form of strap S thus far described is 
grasped at its tail-end 28, and its opposite eyelet end 34 70 
passed about a bundle of wire conductors C or the like, 
with its ribbed convex side 24 in facing relation therewith, 
from its far side, then under the conductors C and fore 
wardly upward to a position nearest to the operator, 
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and the tail-end 28 intruded into and through the trans 
verse aperture 36 therein until the tapered tail-end por 
tion 30 of the body portion 20 has been forced there 
through. 
With the stray S so looped about the bunched conduc 

tors C, the projecting tail-end portion 30 of the looped 
body portion 2i is gripped between the jaws of a special 
hand tool of the pliers type which is adapted to operate, 
in response to a closing movement thereof, to draw the 
body portion 26 of the strap S at on the bunched con 
ductors C; to partially cut a rectangular detent or tooth 
42 out of the plane of the body portion 2, in a trans 
verse direction, at a point close to the projecting end face 
38 of the clinciting eyelet 34; to defect the free end of 
the tooth or detent 42 into the lower half of the rec 
tangular slot 48, and substantially into abutment with 
the bottom thereof, as clearly shown in FIG. 1; and, in 
the final movement of the tool to closed position, to 
Sever or cut off the excess length of the body portion 
23 extending through the clinching eyelet 34 therefroin 
at a point outwardly adjacent the projecting end face 
38 of the eyelet 34, as indicated in Fig. 2. 
With further reference to FIG. 1, it is to be noted 

that the convex side 24 of the body portion 28 of the 
bundling or tie strap S and the convex portion of the 
aperture 36 in the cliniching eyelet are So related to each 
other that, when the body portion 26 is looped upon. 
itself and its tail-end portion 30 inserted into the aperture 
35 in the eyelet 3-5, the convex side 24 of the body por 
tion 20 will be inverted with respect to the convex por 
tion of the aperture 36 and thus cause a tenacious fric 
tional clinching action to take place between the peripi 
eral surface defining the aperture 36 of the eyelet 3: 
and the sides and marginal surfaces of the body portion 
20 of the strap S, by reason of the fact that the co 
figuration and cross-sectional area of the body portion 
28 of the sirap S and the configuration and area of the 
aperture 36 in eyelet 34 are substantially equal. Thus, 
the body portion 2 of the strap S is held taut when so 
drawn about a bundle of wire conductors C or other 
objects, articles or parts for which the strap S has practi 
cal application. 

It is to be noted that when the bundling or tie strap 
S is secured about a plurality of bunched parallel wire 
conductors C, as aforesaid, the convex side 24 of the 
strap S, including the spaced parallel ribs 28 extending 
lengthwise of its convex side 24, is disposed in binding 
engagement with the conductors C and thus held against 
relative lateral shifting movement thereon by the gripping 
action of the ribs 28 on the bunched insulated conduc 
tors C, while permitting relative rotation thereof to facil 
itate alignment of the apertured boss 48 with a screw 
threaded opening in a fixed support. 

Further in accordance with the invention, the bundling 
or tie strap S, as utilized for tying a plurality of insulated 
wire conductors C in bunched parallel relation, as ex 
emplified in FIG. 1, is also provided with integral means 
adapted for Securing the previously tied bundle of con 
ductors C at intervening points therealong to a fixed 
Support as indicated in FIGS. 1a and 2. Accordingly, 
as best shown in FIGS. 3 and 4, the bundling strap S 
includes an enlarged reinforcing section 46 in continua 
tion thereof which extends beyond the clinching eyelet 
34 and terminates in a circular boss 48 projecting later 
ally from the same side 22 of the body portion 20 there 
of as the oval eyelet 34, the boss 48 being provided with 
a transverse aperture 50 for the reception of a suitable 
screw 52, or the like, for securing the bundling strap S 
to a fixed support, as exemplified in FIG. 2. 

For a purpose presently to be described, a dovetail 
slot 54 is formed in the bottom of the aperture 50 in 
the boss 48, in a plane normal to the body portion 20 
of the strap S, and the lower portion of the projecting 

whereupon the eyelet end 34 is held with the left hand 75 face of the boss 48 undercut, as at 56, to provide a 
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partial clearance space between the boss 48 and a fixed 
supporting surface when secured thereto. 

In another arrangement, as in FIG. 6, the severed 
end 58 of looped body portion 20 of the bundling strap 
S, extended through the oval aperture 36 in the eyelet 
34, is locked against possible relative reverse movement 
therein by twisting the severed end portion 58 with a 
force sufficient to utilize its elasticity to deflect the same 
substantially into alignment with and into the rectangu 
lar slots 46, formed in the adjacent face 38 of the eyelet 
34, whereby the looped body portion 29 of the strap S 
will be so retained by virtue of the residual tensile load 
ing obtained by the initial tightening of the strap S, 
about a plurality of bunched wire conductors C, suffic 
iently to cause at least some elongation of the looped 
body portion 20 thereof, and the mounting end portion 
of the strap S substantially flexed against the bunched 
conductors C. Thus, in the subsequent twisting of the 
free end portion of the strap. S, extending through the 
eyelet portion 34, the inherent tendency of the tensioned 
and flexed portions of the strap to revert to normal con 
dition operates to bring the aligned slots 40 in the adja 
cent face 38 of the eyelet portion 34 toward the twist. 
in the extended free end portion of the strap S, and the 
twisted portion thereof toward the slot 40, whereby the 
looped body portion 26 of the strap S is locked against 
relative reverse movement in the clinching eyelet 34 
and the Surplus portion of the looped body portion 20 
of the strap S, beyond its twisted portion 58, severed 
therefrom. . 

in another arrangement, as in FIGS. 7 and 8, the 
looped body portion 26 of the strap S is forced through 
the Substantially oval aperture 36 in the eyelet portion 
34, as hereinafter described, and its extended free end 
portion subsequently reversed upon itself and extended 
through the dovetail slot 54 provided therefor in the 
annular boss 43, the configuration and size of the dove 
tail slot 54 being such that the cross-sectional area and 
matching configuration of the body portion 20 of the 
strap S Will fit Snugly therein, when extended therethrough 
with its convex side 24 uppermost. Thus, when the 
looped strap S is secured to a fixed support (F, dotted 
lines, FIG. 2) by means of a suitable screw 52 extending 
through its mounting boss 48, the reversed loop 69, 
formed in the extended free end portion of the strap 
S, will be forced against the fixed support and substan 
tially flattened into the clearance space afforded by the 
aligned slots 49, in the projecting end face of the eyelet 
portion 34, and the undercut clearance space 56 provided 
therefor in the projecting rear face of the mounting 
boss 48. In the mounting of the looped strap S on a 
fixed support by means of the screw 52, as aforesaid, the 
threads of the screw engage the portion of the ribbed 
side 24 of the strap disposed within the annular mounting 
boss 48, whereby the screw 52 is frictionally retained 
against counter-clockwise angular movement and the 
need for a lock washer thus obviated. After a mounting 
operation, as above described, the remaining free end 
portion of the strap S extending outwardly from the 
head-end of the screw 52 may be severed therefrom, as 
exemplified in FIG. 8, or the remaining free end por. 
tion of the strap S, including its tapered tail-end portion 
3, left intact therewith for possible re-use thereof. 

Further in accordance with the invention, the bundling 
or tie strap S illustrated in FIGS. 9 through 13 is basical 
ly the same as that described in connection with FIGS. 1 
through 8, with the exception that the locking means for 
preventing possible reverse movement of the body por 
tion 28 of the strap S relative to the clinching eyelet 34 
comprises a detent in the form of a V-tooth 62 which is 
also partially cut out of the plane of the body portion 20, 
but lengthwise thereof with its pointed end deflected down 
wardly into the path of the aligned rectangular slots 40, 
provided therefor in the projecting face of the clinching 
eyelet 34, whereby the looped body portion 20 of the 
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6 
strap S is locked in a position of frictional adjustment 
against relative reverse movement. In this form of the 
invention, the annular boss 43, comprising the head-end 
of the bundling strap S, is not under-cut on either face 
thereof, nor provided with the dovetail slot 54, as in 
FIGS. 3 through 6, since the tail-end 30 of the looped 
body portion 20, extending through the aperture 36 in 
the clinching eyelet 34, is not folded or reversely bent 
upon itself as in FIGS. 7 and 8, and thus is severed there 
from. 

Further in accordance with the invention and as shown 
in FIGS. 14 and 15, the body portion 20 of the bundling 
or tie strap S, after it has been looped upon itself and its 
free end portion forced through the aperture 36 in the 
clinching eyelet 34, is locked against relative reverse 
movement by an auxiliary means which may be employed 
in conjunction therewith to provide a secure anchorage 
for the extended tail-end portion or the severed end por 
tion of the looped body portion 29 of the strap S, in addi 
tion to the frictional clinching thereof as provided by the 
eyelet 34. The auxiliary means aforesaid, comprises a 
small metal plate 64 having two opposed ears 66 struck 
centrally out of the plane thereof which extend obliquely 
toward one another transversely of the plane of the plate 
64, and spaced from each other at their adjacent free 
ends to define a slot 68 therebetween adapted to receive 
the free end of the looped body portion 20 of the strap 
S freely therethrough in one direction, as indicated by 
the arrow. Thus, after the body portion 20 of the bundlin 
strap S has been looped upon itself and its free end forced 
through the aperture 36 provided therefor in the clinch 
ing eyelet 34, the locking plate 64 is passed over the free 
extended tail-end portion 30 of the looped body portion 
20 until it abuts the projecting face of the clinching eyelet 
34, and the surplus body portion 20 of the strap S severed 
therefrom at a point adjacent thereto. From an inspec 
tion of FIG. 14 it will be clear that any tendency of a 
reverse movement of the severed end portion 20 of the 
strap S relative to the metal locking plate 64 will be re 
sisted by the spaced edges of the ears 66 biting into the 
opposite sides 22 and 24 of the body portion 20 of the 
bundling strap S, and thus prevent relative reverse move 
ment thereof. 
A modified form of the metal clamping plate shown 

in FIG. 14 is illustrated in FIG. 15, wherein the annular 
boss 48 is omitted from the head-end of the bundling strap 
S, and the metal clamping plate 64 provided with an inte 
gral extension comprising a laterally offset upstanding 
apertured ear 70 for the reception of a suitable screw or 
the like therethrough, whereby the looped bundling strap 
S is adapted to be secured to a fixed support in the same 
manner as in FIGS. 1a, 2, 9a and 10. 
While the metal member 64 for locking the looped 

body portion 20 of the strap S against reverse movement 
relative to the clinching eyelet 34, as shown in FIG. 14, 
abuts the end face of the clinching eyelet 34, it is also 
within the purview of the invention to provide a similar 
rectangular locking plate 64’ of thin spring metal, as il 
lustrated in FIG. 16, having a central opening 68' therein 
adapted to receive the projecting end portion of the eye 
let 34 therethrough with a force fit to retain the same 
thereon, a pair of oppositely extending rectangular ears 
or fingers 66' being formed on opposite margins of the 
locking plate 64', and bent upon themselves at their base 
toward each other so as to occupy the aligned slots 40 in 
the eyelet 34. The square ends of the ears or fingers 66' 
are spaced sufficiently to permit relatively free passage 
of the body portion 20 of the strap therethrough, as when 
being drawn through the eyelet 34, in the direction of the 
arrows indicated in FIGS. 14 and 15, but to bite or dig 
into the opposite sides of the looped body portion 20 upon 
any tendency thereof toward relative reverse movement 
through the aperture 36 in the eyelet 34. In FIG. 6, axial 
displacement of a portion of the body portion of the strap 
is achieved by twisted portion 58 which interlocks with 
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the slot 40; in FIG. 5 the tooth 42 is cut out of the plane 
of the body portion to thus define a displaced portion of 
the body portion of the strap for interlocking with the 
slot; ii. FiGS. 10 and 13 displacement of a portion of the 
body portion of the strap is attained as a V-tooth 62 
partially cut out of the plane of the body portion 26. In 
each of the cases mentioned the body portion of the strap 
has a portion thereof displaced for interlocking with the 
slot i0. 

While the invention has been illustrated and described 
with respect to several embodiments thereof, it is to be 
expressly understood that various changes and modifica 
tions may be made therein without departing from the in 
ventive concept underlying the same. Therefore, the in 
vention is not to be limited except as is necessitated by 
the prior art and the scope of the appended claims. 
What claim is: 
1. A flexible strap for tying a plurality of wire con 

ductors in bunched parallel relation, said strap including 
an apertured boss at one end thereof and a transverse 
eyelet portion adjacent thereto defining an opening in 
outline complementary to the cross-sectional configura 
tion of said strap and adapted for looping the opposite 
end portion thereof through said eyelet portion in in 
verted frictional relation, the inner periphery of said 
boss provided with a dovetail slot transversely of said 
strap and in adjacent parallelisin with said eyelet por 
tio; adapted for receiving the extended free end portion 
of said strap therethrough in final reversed relation rela 
tive to that portion thereof extending through said eye 
let portion, said apertured boss having one face thereof 
undercut radially of said dovetail slot to provide clear 
ance for the final reversed end portion of staid strap 
whereby when said strap is secured to a fixed support 
by means of a screw through said apertured boss, the 
extended free end of said strap will be clamped between 
said boss and fixed support. 

2. A bundling device comprising a strap having an 
elongated, flexible body portion, a mounting boss having 
an aperture therein constituting one end of said body por 
tion, an eyelet portion adjacent said apertured boss, said 
eyelet portion having a transverse aperture therethrough, 
said body portion of the strap and transverse apertured 
portion of the eyelet being so proportioned that the body 
portion of the strap may be passed through the eyelet 
portion, a portion of said boss being undercut to pro 
vide a clearance between the boss and a supporting sur 
face to which it may be secured, there being a slot 
opening into the aperture of said boss and disposed an 
gularly relative to the longitudinal axis of the strap, 
whereby the body portion of the strap, passed through 
the eyelet aperture, may be passed through said slot with 
a portion thereof between said eyelet portion and said 
slot occupying said clearance space to lock said strap 
against displacement. 

3. A flexible strap for tieing a plurality of wire con 
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8 
ductors in bunched parallel relation, said strap having 
an elongated, flexible body portion defining an elon 
gated axial plane, an eyelet socket portion formed thereon 
having an aperture extending transversely through the 
body portion and eyelet socket portion, said eyelet socket 
portion being provided with a slotted portion communi 
cating with the aperture extending transversely through 
the eyelet socket portion said slotted portion being dis 
posed substantially parallel to the longitudinal axis of 
the body portion of the strap and inwardly of the eyelet 
Socket portion and bisecting the eyelet socket portion, 
whereby the body portion of the strap may be passed 
through the eyelet aperture, and the free end portion of 
the strap body portion displaced out of the plane thereof 
about its axis and registered with said slotted portion to 
thereby latch the body portion of the strap to the eyelet 
Socket portion against accidental withdrawal therefronn. 

4. In a bundling device as set forth in claim 3, said 
eyelet portion being so formed at one end of the body 
portion of the strap to extend out of the plane of the 
body portion of the strap. 

5. A flexible strap for tieing a plurality of wire con 
ductors in bunched parallel relation, said strap having 
an elongated, flexible body portion defining an elongated 
axial plane, an eyelet socket portion formed therecn hav 
ing an aperture extending through the body portion and 
eyelet socket portion, said aperture being disposed in a 
given plane, said eyelet socket portion being provided 
with a slotted portion communicating with said aperture, 
said slotted portion being disposed in a plane substantially 
angularly of the plane of said aperture and inwardly of 
the eyelet socket portion and bisecting the eyelet socket 
portion, whereby the body portion of the strap may be 
passed through the eyelet aperture, and the free end por 
tion of the strap body portion displaced out of the plane 
thereof about its axis, and registered with the slotted 
portion to thereby latch the body portion of the strap 
to the eyelet socket portion against accidental withdrawal 
therefrom, 
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