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[57 ] ABSTRACT 
A plurality of concentrically oriented and spaced 
bushings mounted on and about corresponding circu 
Iarly disposed sets or arrays of insulated wires or elec 
trical conductors. and a clamp securing such plurality 
adjacent to a connector. Each bushing includes a heli 
cally fashioned slit longitudinally from its one end to 
its other end to facilitate assembly thereof to a partic 
ular array or set of conductors. The array of conduc 
tors extends from a receptacle or plug. and. unless 
properly supported in clamped position. are subject to 
mis-grouping or poor grouping. or to side strain which 
degrades the environmental seal for the connector. 
This particular clamped assembly provides an excel 
lent grouping. relieves the side strain. and prevents 
sideloading of the wires at such seal of the receptacle 
or plug. 

18 C1aims.'4 Drawing Figures 
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MEANS AND METHOD FOR PROTECTING AND 
SPACING CLAMPED INSULATED WIRES 

STATEMENT OF GOVERNMENT INTEREST 
The invention herein described was made in the 

course of or under a contract or subcontract thereun 
der, with the Department of the Navy. 

BACKGROUND OF THE INVENTION 
' 1. Field of the Invention 

The ?eld of art to which the invention is most likely 
to pertain is located in a class of devices generally relat 
ing to strain relief clamping devices. Class 339. Electri 
cal Connectors. U.S. Patent Of?ce Classification. may 
be the applicable general area of art in which the 
claimed subject matter would be classi?ed. 

2. The Prior Art ~ 1 . 

Examples of prior art devices in the arts to which this 
invention most likely pertains are U.S. > Pat. No. 
309.267; 1.089.642; 2.963.536; 3.009.129; 3.026.495: 
3.027.4l9; 3.266.009; 3.402.382; and 3.445.805. 

PROBLEMS IN THE PRIOR ART 

In the assembly of strain relief clamping devices to 
insulated wires or conductors emanating from electri 
cal connector components such as contacts of plugs 
and receptacles. a major difficulty has been the lack of 
manufacturing control. For example. the application of v 
elastic materials. by threading and interweaving strips 
of. say. rubber. around. through or about the wires'ad 
jacent to the plug or receptacle. in order to maintain 
perpendicularity of wires to the plug or receptacle. 
after which a clamp is secured thereto. varies from op 
erator to operator, and in ‘assembly time. These uncon 
trollable factors are compounded by the difficulties en 
countered in the installation of the elastic material and 
the clamp upon short clamp connectors. In many in 
stances, the wires. emanating in circular array from the 
plug or receptacle. become grouped with.eachi other, in 
the middle or in arcuate fashion. When clamping them 
so grouped. a sideload on the wires occurs. The result 
is a degrading of the plug or receptacle by opening the 
plug or receptacle wire seal environmental grommet. 
Such opening exposes the electrical contacts in the 
connector to the damaging effects of moisture. This oc 
curs even with the conventional threading or inter 
weaving pattern utilized by the operator. < . 

In regard to a bushing. in or outside of the connector 
component, and having individual holes. with a cut 
made from the bushing’s periphery to each hole to 
eliminate a threading technique. assembly nevertheless 
has been time consuming and subject to variation in 
wire placement in such individual holes. .. 
Again. in a single wrap method, wherein a long strip 

of rubber has been used to wrap the center wires to 
gether and then continue to be wound outwardly from, 
vthe center to encircle each array of wires. with cutoff 
of the rubber strip after winding of the outer-most array 
of wiresjhas been found to be time consuming.vand 
subject to assembly variation due to each technician’s 
technique of winding, even though this assembly elimi 

‘ nates the problems encountered in the single bushing 
con?guration. I .1 

This invention overcomes these attendant problems 
in the known; and conventional assembly techniques 
mentioned ‘above aswell as others, while providing a .. 
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ment of elements achieving the desired objectives of 
not sideloading the wires or contacts within plugs or re~ 
ceptacles and maintaining the corresponding seals. 

SUMMARY OF THE INVENTION 
This invention generally relates to strain relief 

clamps. and in particular is directed to such an article 
and its adaptability to electrical connectors. 
An object of this invention is to prevent sideloading 

of wires at a connector environmental grommet or seal 
so as to eliminate an open grommet or seal and damage 
caused by moisture moving into such an environment 
and’ the connector contact. 
Another object of this invention is to relieve strain. 

broken wires. and to simplify the assembly for achiev 
ing such a result. 
Another object of this invention is to reduce and con 

trol the time of installation for a strain relief article to 
a plug or receptacle. thereby obtaining control in man 
ufacture while reducing costs. providing a more effi 
cient. less complicated moisture proof connection. and 
achieving a simply-assembled strain relief clamp with a 
high factor of, reliability. 
Yet another object of this invention is to space and 

protect electrical wires which are terminated in con 
nectors (plug or receptacle) without degrading the en 
vironmental wire seal on the connector. 
. Stillanother object of the invention is to facilitate the 
assembly of a strain relief clamp. 
These and other objects and advantages will become 

more apparent by a full and complete reading of the 
following description. appended claims thereto. and 
the accompanying drawing comprising one (I ) sheet. 

DESCRIPTION OF THE DRAWING 

FIG. I is a perspective view of the invention as 
adapted to an electrical connector (partly broken 
away). . 

' FIG. 2 is an end view of' FIG. 1. somewhat modi?ed. 
FIG. 3 is a view taken on line 3—-3 of FIG. 2. 
FIG. 4 is a perspective view of a bushing utilized in 

the subject matter of the invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

. Referring now to the drawing in which reference 
I characters therein refer to like numerals hereinafter. 
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reference character 10 denotes a connector to which 
the invention is adapted; FIG. 1 includes in its illustra 
tion an electrical plug. however, the invention is just as 
adaptable to a connectorreceptacle or other article. 
The connector 10 is a conventional and'well known 
plug‘injcommerce. the manufacture and details of 
which need not be described hereinafter except to the 
following extent for an understanding of the invention. 
The plug 10 comprises a sleeve 12 about which a rotat 

v able circumscribing metal ring 14 is mounted. The ring 

60 

novel, efficierityand "simpler combination and arrange_.--;._ 

l4is reduced as at 16. The end 18 of the sleeve 12 is 
provided with multi-contact holes (not shown) of the ' 
type whereby a multi-contact plug assembly (not 
shown) is engageable in complementary fashion to the 
plug 10, i,.e., to the contact holes in the face of the end 
l8 of the sleeve 12. 
The other end of the sleeve 12 is threaded as at 20 

for vmounting’a‘backshell clamping element 22. The el 
. ement 22 is conventional and well known, and com~ 
prises an internally threaded collar 24 for securement 
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to'the threaded sleeve 12. An environmental grommet 
or seal 26 is disposed across such end of the sleeve I2 
out of which come a plurality of insulated wires'28 in 
circular array and which wires are operatively con 
nected to the multi-contact hole con?gurations at the 
‘end 18 of the sleeve 12. A circular retaining member 
30>,is rotatably mounted in the collar v24 by means of an 
annular ?ange‘ riding in a corresponding circumferen 
tial slot provided in the collar 24, and as shown in the 
brokenraway portion of the perspective of FIG. I. The > 
member 30 is provided with‘ opposing projecting brack 
ets 32 which extend longitudinally of the plug 10 for 
mounting and retaining a pair of semi-circular formed 
bars 34 for clamping upon a bushing assembly 35 con 
stituting subject matter of this invention. Tabs 36 are 
provided on each end of the bars 34 to mate with corre 
sponding bosses 37 formed on the brackets 32, so that 
screws 38 can tighten or clamp the bars 34 together 
about the bushing‘ assembly 35. ‘ 

It should be understood that the retaining member 
30, and its accessory elements 32, 34, 36, 37 and 38 
constitute a known and conventional component 
mounted on a known and conventional electrical con 
nector in a known fashion. 
The following description pertains to the particular‘ 

subject'matter of this invention. The bushing assembly 
35 comprises a plurality of concentrically’orientedv and 
spaced bushings 40, 41, 42, ' ' ' . These bushings are 

mounted on and about corresponding circularly dis 
, respectively. of 

electrical conductors or wires 48. As shown in FIGS. 2 
and 3,‘ the bushing 40 envelops, encircles. or surrounds 
the innermost set 44 (only one conductor 48 in this il 
lustration, but not necessarily limited thereto); The 
bushing 41 is mounted about the wire set 45 and is con 
centrically oriented to the bushing 40. The wire set 45 
is the next to the innermost set 44 and is spaced out 
wardly therefrom. The bushing 42 is mounted about 
the wire set 46 which is spaced outwardly from the wire 
set‘ 45, and is concentrically oriented to the bushing 41. 
And so forth. For each set of wires, a bushing spaces 
such set from a wire set disposed in a separate or differ 
ent circular or other array, and the bushings are in con 
centric orientation relative to each other. 

It ‘should now be apparent that a set of wires may 
‘comprise one or more wires. grouped generally in par 
allel fashion to each other and in‘ a circular array, and 
that as a practical matter for utilization purposes, each 
wire is insulated from another wire in the same set. It 
should be understood, however, that the invention is 
not necessarily limited to electrical condu‘ctors,"but 
may also be utilized in other applications as the need 
may warrant. In other words, the conductors are not 
necessarily ‘limited to electrical conductors or insulated 
wires. ' ‘ i 

In regard to adaptation of the invention to a plug 10, 
‘the plurality of concentrically oriented ‘bushings 40, 41, 
42, ' ' ‘ , are disposed adjacent to the plug 10 and in a 
position thereto so that the clamping bars 34 face and 
bear directly against the outermost exteriorly mounted 
bushing. Thus, tightening of the screws 38 provides for 
a secure disposition of the bushing assembly 35in co 
operative relationship with the plug 10. ' ' 

It now becomes evident that'regardless of the number 
of wires 48 in each set, or the particular ‘position of 
each wire 48 to another wire 48 in their 'own array, 
such as the arc‘uate spacing therebetween, the assembly 
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of the bushings and’the clamping means 34 thereto pro 
vides for a constantly-‘imposed force on each of such 
wires and the bushings. Such force is established by the 
compression of the clamping means 34 about the bush 
ing encircling the arrays or sets of wires 46. The thick 
ness of each bushing may be dictated by the radial or 
other distance existing between each circular or other 
array of- wires. In the case of adapting the described 
subject matter to the plug 10, such distance may be 
measured across the dimension or diameter of the envi 
ronmental seal 26 or sleeve 12 of the plug 10. The ad 
vantage of eliminating a sideloading on the seal 26 or 
each of the wires themselves is achieved. 
‘To facilitate the application or assembly of each 

bushing 40, 41, 42, ' ' ' , to its particular ‘array or set of 

wires 44, 45, 46, - ' - , a helical slit 50 (FIG. 4) is pro 
vided in a longitudinal manner in each bushing. Thus, 
the operator on the assembly line, rather than thread 

’ ing a bushing onto an array of wires, or vice versa, can 
quickly manipulate the bushing onto such array by 
opening the slitted bushing and slipping it thereon at 
the location for the arrangement of the bushings and 
wire sets. 
The helical natureof the slit 50 assures the operator 

that one or-more wires in a given set which is enveloped 
by its bushing does not squeeze out of its set. I.e., upon 

’ clamping the bushing assembly 35, were the slit 50 pro 
vided in the bushing 40, 41, 42, - - ~ , to be parallel with 
its longitudinal axis, the compression on the bushing 
enveloping the given set could cause one or more of the 
wires therein to squeeze through the slit 50 to become 
erroneously grouped with a different set of wires and 
thereby develop an undue or undesired strain on wire 
‘or on a plug 10 adapted to the bushing assembly 35. 

The assembly of the subject matter of the invention. 
may be considered in two manners. In the case of em 
ploying the invention with a connector 10, the smallest 
bushing 40 is ?rst slipped onto or about the innermost 
wire 48 or set 44 of the plurality of wires extending 
from the connector I0. The next largest bushing 41 is 
then slipped onto or about the immediately next adja 
cent set of wires 45 to a group same in proper position 
relative to the ?rst set 44. And so forth. The slipping-on 
step for each bushing to a set may be done either by 
slipping each bushing on in a ‘concentric fashion to 
each other, or by slipping one or more of the Ibushings 
onto their respective sets randomly, along the length of ‘ 
the plurality of wires and then pushing all of the bush 
ings'towards each other to a concentrically oriented as 
sembly 35. This assembly is positioned within the con 

" ?nes of the clamping means 34 connected to the con 
" nector l0, and thereafter the screws 38 tightened. 
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The slipping-on'step itself may occur directly about 
the plurality'of'wires to which the bushings are to be 

' mounted, or the bushings may be slipped on from a ter 
minus- for all the wires in the plurality. In this latter in— 

" stance,‘a slit‘50 is'not required. On the other hand, the 
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outermost disposed bushing need not include a slit 50 
‘where one or more of the other and inwardly disposed 

' bus'hings‘include a slit 50. I 
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In? the case of assembling the bushings 40, 41, - - - , to 

sets of wires for grouping and clamping same‘, without 
relationship to a connector 10, the same procedure de 
scribed above is followed, except that a‘ suitable clamp 
ing means alone and not mounted to a connector 10 is 

» utilized. In other words, elements 32, 30. and connector 
I t10~are ?©t required. The ‘clamping itself, of course, oc 
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curs att'he desired location alon the length of the plu 
rality of wires 43.’ ' ' i " I 1 

The materials for the connector 10 and the illustrated 
backshell clamping component 30. 32. 34. 3'6 and 38 
are well ‘known. and any suitable material may be sub 
stituted therefor. Silicone rubber has been found to be 
an excellent material from which the bushings 40. 41. 
- ~ ' . may be made. 4 

. Pursuant to the requirements of the patent statutes.“ 
the principle of this invention has been explained and 
exempli?ed in a mannerso that it can be readily prac 
ticed by those skilled in the art to which it- pertains. or 
with which it is most nearly connected. such exemplifi 
cation including what is presently considered to repre 
sent the best embodiment of the invention. However. 
it should be clearly understood that the above descrip 
tion and illustrations-are not intended to unduly limit 
the scope of the appended claims. but that therefrom 
the invention may be practiced otherwise than as spe 
ci?cally described and exempli?ed herein. by those 
skilled in the art. and having the bene?t ‘of this disclo 
sure. ~ 

Therefore. what 1 claim as patentably novel is: 
l. The combination with a plurality of sets of circu 

larly arranged conductors. of a circular array of con 
centrically oriented flexible bushings having substan 
tially constant cross-sections. mounted in spaced rela 
tion about said conductors and grouping said sets in 
spaced relation to each other. and a clamp mounted the 
exteriorly disposed one of said bushings for maintaing 
the relative positions of said conductors. 

2. The combination of claim 1 wherein at least some 
of said bushings include a slit along their respective 
lengths. 

3. The combination with a plurality of sets of circu 
larly arranged conductors. of a circular array of con 
centrically oriented bushings mounted about said con~ 
ductors to group said sets in spaced relation to each 
other. at least some of said bushings including a slit 
along their respective lengths. said slit being helical 
with respect to the longitudinal axis of its bushing. and 
a clamp mounted on the exteriorly disposed one of said 
bushings for maintaining the relative positions of said 
conductors. 

4. The combination with a plurality of sets of circu 
larly arranged conductors, of a circular array of con 
centrically oriented bushings mounted about said con 
ductors to group said sets in spaced relation to each 
other, each of said bushings including a slit along its 
length and a clamp mounted on the exteriorly disposed 
one of said bushings for maintaining the relative posi 
tions of said conductors. 

5. The combination of claim 4 wherein the nature of 
said slit is helical with respect to the longitudinal axis 
of its bushing. 

6. The combination with a plurality of sets of circu 
larly arranged conductors or the like and with a clamp 
ing means. of a bushing assembly comprising at least 
two concentrically oriented ?exible bushings mounted 
about said conductors or the like to group said sets in 
spaced relation to each other, at least one of said bush 
ingsincluding means longitudinally thereof to accom 
modate the entrance of conductors therethrough, 

said clamping means being mounted on the most ex 
teriorly disposed one of said bushings for maintain 
ing the relative positions of said conductors. 
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7. The combination of a connector from which a plu 

rality of conductors extends in a plurality of sets and 
from which a‘clamping means cooperatively extends 
longitudinally. with a plurality of concentrically ori 
'ented bushings mounted about said plurality of sets of 
conductors and incorporating slit'means therethrough 
to accommodate the side entrance of said conductors 
into the interior of the respective said bushings. 
each of said bushings enveloping one of said sets. 
said clamping means bearing against the outermost 
I concentrically oriented one of said plurality of 
’ bushings. 

whereby sideloading of said connector is eliminated. 
8. Thecombination‘of a connector from which a plu 

rality of conductors extends in a plurality of sets and 
from which a clamp means cooperatively extends longi 
tudinally. with a plurality of concentrically oriented 
bushings mounted about said plurality of sets of con 
ductors. each said‘bushing enveloping one of said sets 
and at least some of said bushings including a helical 

3 slit along their respective lengths and with respect to 
their longitudinal axes. 

I said clamping means bearing against the outermost 
concentrically oriented one of said plurality of 
bushings. 

whereby sideloading of said connector is eliminated. 
9. The combination of a connector from which a plu 

rality of conductors extends in a plurality of sets and 
from which a clamp means cooperatively extends longi 
tudinally. with a plurality of concentrically oriented 
bushings mounted about said plurality of sets of con 
ductors. each said bushing enveloping one of said sets 
and including a slit along its length and with respect to 
its longitudinal axis. 

5 said clamping means bearing against the outermost 
concentrically oriented one of said plurality of 
bushings. 

whereby sideloading of said connector is eliminated. 
0 10. The combination of claim 9 wherein the nature 

of said slit is helical with respect to the longitudinal axis 
of its bushing. 

11. A method for assembling and securing a plurality 
of sets of conductors or the like comprising in combina 
tron, ‘ 

encircling each of a plurality of sets of conductors in 
circular array with a ?exible bushing of substan 
tially constant cross section, 

concentrically orienting the bushings mounted about 
said sets of conductors. and 

clamping such bushings together. 
12. The method of claim 11 including the step of slit 

ting some of said bushings along their respective 
lengths. 

13. A method for assembling and securing a plurality 
of sets of conductors or the like comprising in combina 
tion. 
providing a plurality of bushings and helically slitting 
some of the same along their respective lengths 
with respect to their longitudinal axes, 
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60 encircling each of a plurality of sets of connectors in 
circular array with a bushing, 

concentrically orienting the bushing mounted about 
said set of conductors, and 

65 clamping such bushings together. 
14. A method for assembling and securing a plurality 

of sets of conductors or the like comprising in combina 
tion, 



7 
providing a plurality of bushings and slitting each of 

the same along their respective lengths‘. ' ‘ 
encircling each of a plurality of sets of conductors in 

circular array with a bushing. ' 
> concentrically orienting the bushings mounted about _ 

said set of conductors. and 
‘clamping such bushings together._ , _ , 

15. The method of claim 14 wherein said slitting step 
results in a helical slit with respect to the longitudinal 
axis of its bushing. ’ l g _ 

16. A method for assembling and securing a plurality 
of sets of conductors or the like comprising in combina 
tion. . 

providing a plurality of bushings. 
slitting some of the bushings helically along their re- ' 

spective lengths with respect to‘their longitudinal 
axes. v _ _ ’ 

encircling each of a plurality of sets of conductors in 
circular array with a bushing. ' 

concentrically orienting the bushings mounted about 
said set of conductors, 

positioning the plurality of concentrically oriented 
bushings enveloping the sets of conductors adja 
cent to a connector component from which the sets 
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of conductors emanate and to which a cooperating 
means is longitudinally mounted for clamping 
thereto. and I I ' ’ ' 

clamping such bushings together. 
17. A method for assembling and securing a plurality 

of sets of conductors or the like comprising in combina+ 

ll) 
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providing a “plurality of bushings, 
slitting each of the bushings along its length, 
encircling veach of a plurality of sets of conductors in 

circular ‘array with a bushing, ' 
concentrically orienting the bushings 

‘said set of conductors. " 
" positioning the plurality of concentrically oriented 

‘bushings enveloping the sets of conductors adja 
cent to a connector component from which the sets 

a of conductors emanate and to which a cooperating 
means is longitudinally -mounted for clamping 

. thereto. and ' 

clamping such bushings together. v 
18. The method of claim 17 wherein said slitting step 

results in a helical slit with respect to the longitudinal 
axis of its bushing. I 

1i * * ‘it ‘* 

mounted about 
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