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UNITED STATES PATENT OFFICE 
STRAN RELEF 

Carl M. Huth, Richmond, Ind., assignor to Belden 
Manufacturing Company, Chicago, Ill., a corpo 
ration of Illinois 

Application May-31, 1946, Serial No. 673,584 

(C. 17470) 15 Claims. 

The present invention relates to strain reliefs, 
‘and particularly to bushing-type strain reliefs 
"adapted for use in connection with electrical con 
ductor cords. 

Strain reliefs., are widely utilized to prevent 
damage to the selectrical connections between 

: conductor cords , and the appliances or other 
electrical apparatus with:which such cords are 
customarily employed. ..In its simplest form, the 
usual strain relief comprises, an enlargement, 
such as: a sleeves or bushing, which mechanically 
engages the cord, usually, the device is bonded 
to the "insulations disposed on the outside of the 
- cord. Conductors, ... and means for mechanically 
connecting the strain relief. to the frame or...some 
other portion of the structure of the associated 
apparatus. Bushing-type strain reliefs are par 
ticularly desirable, due to their low cost and 

: ease of manufacture, but the bushing-type strain 
reliefs heretofore... known in the art...have not 
proven entirely:satisfactory. While the cost of 
the known devices is low, they are inherently 
rather difficult...to...assemble into the associated 
apparatus, unless that apparatus includes a 
multipart means for receiving the strain relief; 
and once the known devices are assembled, they 
are very difficult to disassemble. 
The present invention, therefore, is concerned 

*With the provision of an improved bushing-type 
stain relief, and has for its principal object, 
the provision of an improved bushing-type strain 
relief which shall be much easier. to attach to the 
structure of the associated apparatus; and which 
shall be capable of much more convenient dis 
assembly, when desired, than the known devices 
of this general type. As will hereinafter appear, 
this object is accomplished by the provision of 
a bushing-type strain relief which is so con 
structed that one end thereof. may be readily 
inserted into an opening provided in the asso 
-ciated, apparatus, whereupon rotation of the 
Stirain relief Will cause it to engage the asso 
ciated apparatus. With a strain-resisting engage 
ment. The device, may thus be assembled more. 
easily than the prior art structures, since very 
little, force is required...to put the strain relief 
into place, and it is likewise susceptible of 
equally convenient disassembly. The various 
features and advantages of the invention will.be. 
made more apparent in the accompanying draw 
ingS and the following description of certain per 
fected embodiments...thereof. 

In the drawings, 
. Fig.1 is a side elevational view of...a strain re-.55 

2 
lief, in accordance with the invention, applied 

...to a two-conductor, electrical conductor cord; 

() 

20 

2 5 

Fig. 2 is a plan view of the strain relief shown 
in. Fig.1; 

Figs. 3, 4 and 5 are perspective views show 
.ing the manner in which the strain relief illus 
trated in Figs.1 and 2 is put into use; 
...Figs. 6 and 7 are, respectively, side elevation 
and plan views of a second illustrative embodi 
ment. of the strain relief of the invention; 

Fig. 8 is a perspective view of the strain re 
lief shown in FigS. 6 and 7. The view shows the 
strain...relief cut away along the general line 
8-8, of Fig. 6, and the parts have been angu 
larly displaced to clarify the showing; 

Fig. 9 is a sectional view on the line 9-9 of 
Fig. 6; 

Fig. 10 is a side elevational view of a third il 
lustrative embodiment of the invention; 

Figs. 11. and 12 are views showing two steps 
in the assembly of the strain relief shown in 
Fig. 10; 

Fig. 13, is a side elevation view of another 
embodiment of the invention; and 

Figs. 14 and 15 are views similar to Figs. 11 
sand 12, showing the assembly of the Fig. 13 em 
bodiment. 
The strain relief means illustrated in Figs. 1. 

to 5 is of the bushing or sleeve type, and in 
.30 
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scludes two main body portions 2 and 23, which 
are securely attached to the conductor cord 25 
with which the device is used. The body por 

...tion 2 of the strain relief. tapers in the direction 
of the outer end thereof and has an inner end 

... or abutment. portion 27 which is of substantially 
: uniform thickness. longitudinally of the bush 
ing. The abutment portion 27 has the cross 
-sectional, outline of a slightly flattened circle, or 

... oval, as is shown particularly in Fig. 3. 
The body portion 23 of the strain relief also 

tapers in the direction of the outer end thereof, 
and also terminates, in an inner end or abut 
sment, portion 29 of uniform thickness. The 
... abutment portion. 29 is also oval in cross sec 
tion, but the oval is much narrower and the cross 
sectional area is much less than the cross-sec 
tional area of the abutment portion 27. The 
major axis of the narrower abutment portion 
29 is rotated 90° relative to the major axis of 

...the other, abutment portion 27, as shown. The 
two main body portions. 2? and 23 of the strain 

- relief, are partially. separated from each other 
by-an intermural Space. 3, which has the gen 

iteral form of an interrupted, annular groove, and 
which defines opposed, spaced-apart, parallel, 



2,494,814 
3 

abutment surfaces at the inner ends of the abut 
ment portions 27 and 29. 
The face of the abutment portion 2 is pro 

vided with an integral boss or projection 33 
which is of Substantially the same form and 
cross-sectional area, as the abutment portion 29. 
The boss or projection 33 is disposed with its 
major axis rotated 90° from the major axis of 
the oval-shaped, abutment portion 29. As will 
hereinafter appear, the boSS or projection 33 is 
employed to prevent axial rotation of the Strain 
relief bushing when the end surfaces of the 
abutments 27 and 29 are in strain relieving en 
gagement with the associated apparatus. 
The strain relief can be most conveniently 

manufactured by molding it directly onto the 
cord with which it is to be used, and to make 
possible the attainment of all of the advantages 
of the invention, at least part of the strain 
relief should be of a resilient, yieldable material. 
Moldable rubber compounds similar in composi 
tion to those commonly used for molding the 
bodies of electrical connector plugs, electrical in 
sulation and the like are suitable for this pur 
pose. While the particular conductor cord illus 
trated at 25 in the various figures of the drawings 
is of the two-conductor type and is provided with 
a molded-on rubber insulation, it Will be under 
stood that the strain reliefs of the invention are 
suitable for use with almost any type of Con 
ductor cord. 
The frame, or some other portion of the struc 

ture of the apparatus with which the strain re 
lief device is to be used, is provided with an 
opening which is most conveniently of substan 
tially the same outline as one of the abutment 
portions, and that opening is adapted to receive 
one of the main body portions of the device dur 
ing the assembly operation. The exact manner 
in which the particular strain relief illustrated 
in Figs. 1 and 2 is put into use is shown par 
ticularly in Figs. 3, 4 and 5. In these figures, a 
portion of the frame or other structure of the as 
sociated apparatus, which might be the chassis 
of a radio set, is illustrated at 35. The frame 
structure 35 is provided with an oval opening 37 
of suitable form and dimension to receive freely 
the body portion 23, including the oval-shaped 
abutment portion 29 of the Strain relief, and 
during assembly, the body portion 23 is pushed 
entirely through the opening 37 to the position 
shown in Fig. 4. When in this position, the en 
tire strain relief is rotated 90° to bring the parts 
into the position shown in Fig. 5, which is the 
normal operating position of the device. In this 
position, the oval abutment portion 29 is at right 
angles to the oval opening 37 provided for re 
ceiving the strain relief, and the oval-shaped 
boss or projection 33 on the inner face of the 
other abutment portion 27 of the strain relief 
Snaps into, and is seated within, the opening 37, 
So as to resist turning of the strain relief. 

Desirably the width of the intermural space 3 
provided between the abutment Surfaces is 
slightly less than the thickness of the plate or 
other structural element with which the strain 
relief coacts. This provides a good Snug engage 
ment of the parts and aids in holding the strain 
relief in place. Depending upon requirements, 
the intermural Space 3 can be made as narrow 
as desired, with increasing tightness of engage 
ment between the end wall surfaces of the strain 
relief and the Support therefore, due to the longi 
tudinal displacement of the resilient material 
of which the strain relief is made. In an extreme 
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4. 
case, as where the strain relief is used with a 
thin, sheet metal, frame member, the intermural 
Space may constitute simply a cut separating 
the abutment surfaces. 

It will be apparent that when the Strain relief 
is in the strain resisting position, there is a very 
considerable body of material in the abutments 
27 and 29 which is available to transmit any 
strain which may be placed on the cord to the 
structure of the apparatus with which the cord 
and strain relief are used. Stressing of the elec 
trical connections to the cord conductors is 
thereby effectively prevented. At the same time, 
should it be desired to remove the cord for re 
pair or service, this may be readily done by ro 
tating the strain relief So as to bring the nar 
rower body portion 23 and the abutment 29 into 
alignment with the opening 37 in the frame or 
other cooperating structure. In this position the 
strain relief and cord may be freely disengaged 
from the associated apparatus. 
Some yielding and relative movement between 

the component parts of the strain relief bushing 
is required during either the installation or re 
moval in order to seat and unseat the locking 
boss or projection 33. However, the force re 
quired to effect this is relatively small, and in 
practical sizes of the device, using ordinary mold 
ing compounds, may be readily applied by a 
slight twist of the hand. 
The embodiment of the invention illustrated in 

Figs. 6 through 9 is, in general, similar to the emi 
bodiment just described. This device includes a 
pair of opposed, outwardly tapering, body por 
tions 39 and 4 having abutment sections 43 and 
45, which are generally oval in cross Section and 
which are separated by an intermural Space 4 
so as to provide opposed, spaced-apart, abutment 
surfaces for engaging the wall structure of the 
apparatus with which the device is used. Similar 
to the previously-described strain relief, the abut 
ment end of the body portion 4 is somewhat 
narrower in cross section and has a Somewhat 
smaller cross-sectional area than the abutment 
which constitutes a part of the body portion 39. 
This facilitates easy assembly of the device and 
improves the appearance of the assembled unit. 
Also, in this embodiment, the inner face of the 
larger abutment 43 is provided with a boss or 
locking projection 49, having substantially the 
same cross-sectional outline and area as the 
narrower abutment 45 of the device. 
There is however, one important difference in 

this embodiment of the invention. The thick 
ness of the boss or locking projection 49 is sub 
stantially less than the thickness of the inter 
mural space 47 separating the abutting surfaces 
of the two opposed body portions 39 and 4 of the 
strain relief. As a result, the face of the nar 
rower abutment 45 is connected to the boss or 
locking projection 49, and to the remainder of 
the device, through a molded section 5 which 
may be substantially circular in outline and which 
may have the same or a slightly smaller diameter 
than the width of the narrower body portion 4, as 
shown particularly in Fig. 8. Decreasing the 
thickness of the locking projection or boss 49 
facilitates the assembly of the device since it 
limits the amount of material which must be dis 
torted when the strain relief is rotated into strain 
resisting position. 
This construction is particularly useful When 

the strain relief engages a relatively thick struc 
tural section of the aSSociated apparatus with ac 
companying increase in the width of the inter 
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mural space: 47. When the construction of the 
tapparatus: with which the cord and strain relief 
it are to be used is such that the strain relief may 
engage: a relatively, thin metal plate, which is 
:the preferred arrangement, decreasing the thick 
iness of the locking boss.or projection 49 may not 
ibe "necessary, and will prove of little advantage. 
'However, as above stated, in instances where a 
thick section must be engaged, the thinning; of 
the locking projection may be highly desirable 
to assure easy assembly.and disassembly of the 
idevice. 

It. Will be evident from the foregoing descrip 
tions...that the two body sportions and the two 

: opposed abutments...may take various-shapes, 
rotherithan the broad and narrow.; ovals there 
illustrated. The advantages of the invention will 
be obtained, at leastin part, insany: construction 
wherein” abutment surfaces, :angularly disposed 
arelative'...to each, other, can be obtained, and in 
3 general, this: condition will be fulfilled by the use 
sof, one abutmenti, which is of non-circular shape 
or outline. For example, as shown in Figs... 10, 
11; and 12, one of the body portions of the strain 
relief may be provided with a cylindrical:end or 
abutment section 53, and the other body portion 
smay have an abutment section 55 which is hex 
tagonal in-shape, with: a hexagonally shaped lock 
*ing projection, 57, displaced: 30° from the hex 
tagonal abutment section 55, mechanically. Con 
$necting the two body portions. This construction 
is adapted to fit a hexagonal opening. 59 in the 
frame or other structure, 60. of the associated 
apparatus, as shown in Fig.11,...and during use 
the body sportion having the hexagonal abutment 
section 55 is slipped through the opening 59 and 
sis then rotated 30°, so as to effect resilient, lock 
ing engagement of the hexagonal locking pro 
jection:57, with the opening 59. This construc 
ition does not make available, as much material for 
'strain resistance in a direction toward the circular 
tabutment section:53, but in certain instances, the 
"construction may be desirable, 
-'Asomewhat differentistructural arrangement 
of the invention is illustrated in Figs. 13, 14: and 
15. This device includes oppositely disposed, out 
*wardly tapering, body-portions. 6 and 63, similar 
:to...the previously described constructions. The 
ibody'portion: S is provided with a cylindrically 
shaped abutment section:65, and this is adapted 
to coact with an abutment Section 6 formed in 
:tegrally with the body portion: 63. The body por 
stion 63; and the abutment 67 are oval in cross 
section and are adapted to fit within an oval 
opening, such as the opening illustrated at 69, 
sprovided-in a plate:section or other part f. of the 
structure...of the apparatus With Which the cord 
and strain relief are used. 
The two abutment Sections. 65 and 6 are Sep 

arated by, an intermural-space or groove 12 which 
: defines spaced-apart, abutment. Surfaces, as in the 
previously-described embodiments. The two body 
portions 6 f and 63 are connected by a cylindrical 
central section 73 having a diameter which de 
sirably is approximately equal to, or Somewhat: 
Smaller than, the minor axis of the oval-shaped 
abutment 67. 
The locking means used for "locking the strain 

relief bushing against rotation when the abut 
ment Surfaces are in strain relieving position, in 
this instance, comprises two cylindrically-shaped 
projections T5 having rounded ends, which extend 
outwardly from one of the abutment surfaces and 
“which are - adapted to engage suitable circular 
openings T7 provided in the plate structure 73.75 trical conducting cord, and a bushing-type strain 

i) 

6 
:when the strain relief has been placed in the 
opening; 67 and rotated to the 'strain resisting 
sposition illustrated in Fig. 15. 

In this' construction, as in the previously, de 
5 scribed embodiments of the invention, the pro 

vision of locking, means for preventing rotation 
of the strain relief. When it is in operative position, 
Imakes it necessary that the component parts of 
the bushing shall be constructed of material 
:which permits yielding and relative movement 
between the parts: when the bushing is being ro 
itated into the strain-resisting position. Other 
"wise, it would not be possible to effect seating of 
the locking means. It is most convenient, as has 
'been previously indicated, to manufacture the 
sentire strain relief bushing in one piece of a re 
silient, yieldable material, such as one of the 
snoldable rubber compounds used for electrical 
insulating purposes. When made in this manner 
the bushing may be molded directly onto the as 
sociated cord 25 and will be securely attached 
thereto as an incident of the molding operation. 
In a construction'such as is illustrated in Figs. 
13, 14 and 15, it may be desirable to utilize lock 

1.25 'ing projections which are of a somewhat harder 
material than the usual molding compound. It is 
desirable, in this construction, that the length of 
the locking projections' or bosses shall be less 
than the width of the intermural space which 

*303 Separates the opposed abutment surfaces, and 
this is respecially true: when the bossessor other 
'locking projections-are made of a hard material. 

It is not essential that the strain relief be 
molded on, or otherwise integrally joined to, the 

35 aSSociated conductor cord, The dimensions of 
"the strain relief may be such that it will tightly 
"grip the cord with which it is to be used by virtue 
* of its own resilience. As another alternative con 
"struction, the dimensions and shape of the por 

40 tion of the strain -relief which connects the two 
Ropposed-abutment'Surfaces - may be so correlated 
With relation to the cooperating opening in the 
strain-relief support, that the rotative position 
ring-of the strain relief in such opening will cause 

45 the central portion of the strain relief to be com 
'preSSed; SO aS to tightly engage the associated 
cord. 
In the foregoing, there have been described the 

*features of certain illustrative embodiments of 
50 an improved bushing-type strain relief which is 

particularly adapted for use in connection with 
selectrical conductor cords. As has been pre 
viously pointed out, strain reliefs in accordance 

: with the present invention may be assembled 
55 with a minimum of effort and with very slight 

deformation of the component parts thereof. 
*Each of the devices provides for the provision of 
"means for positively locking the strain relief in 
*Operative position, yet at the same time, the na 
ture of the locking means is such that the strain 
reliefs may be readily, disengaged from the asso 
“ciated apparatus; at any time. The invention, 
therefore, obviates the defects and disadvantages 
of the prior art constructions. The broad con 

65 scept of rotating, a member of resilient construc 
tion to: Snap it into an irregular or non-circular 
“opening, and thereby, effect a resilient interlock 
ing of the parts is, of course, applicable to other 
devices than bushing-type strain relief, as herein 

70 disclosed, and the right to claim such devices in 
this or ; other applications is expressly reserved. 

I claim the following as my invention: 
1. In combination, a -wall structure having a 

non-circular opening formed therein, an elec 
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relief which is disposed about said cord and which 
is adapted to be received within said opening to 
provide a strain relief for said cord, Said strain 
relief bushing being constructed at least in part 
of resilient material and having two main body 
portions which terminate in opposed, abutment 
Surfaces which are separated by a narrow, inter 
mural Space, the shape and the cross-sectional 
dimensions of said body portions being such that 
at least one of said body portions can be inserted 
into the non-circular opening provided in said 
Wall Structure and, following such insertion, can 
be l'otated to bring said abutment surfaces into 
Strain resisting position, the width of said inter 
murai Space being less than the thickness of said 
Wall structure in order that said Surfaces shall 
resiliently engage said wall structure to prevent 
rotation of said strain relief bushing from the 
Strain resisting position. 

2. In combination, a plate member having a 
non-circular opening formed therein, an electri 
cal conducting cord, and a bushing-type strain 
relief which is disposed about said cord and which 
is adapted to be received within said opening to 
provide a Strain relief for Said cord, Said strain 
relief bushing being constructed at least in part 
of resilient material and having two main body 
portions which terminate in opposed, Substantial 
ly parallel, abutment Surfaces which are sepa 
rated by a narrow, groove-like, intermural space, 
the shape and the cross-sectional dimensions of 
Said body portions being Such that at least one 
of Said body portions can be inserted into the 
non-circular opening provided in said plate mem 
ber and, following such insertion, can be rotated 
to bring Said abutment Surfaces into Strain re 
Sisting position, the width of Said intermural 
Space being less than the thickness of Said plate 
member in order that Said Surfaces shall resil 
iently engage said plate member to prevent rota 
tion of said strain relief bushing from the strain 
resisting position. 

3. In combination, a wall structure having a 
non-circular opening formed therein, an elec 
trical conducting cord, and a bushing-type strain 
relief which is disposed about Said cord and which 
is adapted to be received within Said opening to 
provide a strain relief for Said cord, Said Strain 
relief bushing being constructed at least in part 
of resilient material and having two main body 
portions which terminate in opposed abutments, 
having end surfaces which are separated by a 
narrow, groove-like, intermural Space, the croSS 
sectional area of one of said abutments being 
substantially greater than the croSS-Sectional 
area of the opening provided in Said wall Struc 
ture, and the cross-sectional dimensions and area. 
of the other abutment being Substantially the 
same as the corresponding dimensions and area. 
of said opening whereby one end of Said bushing 
can be freely inserted in said opening and then 
rotated to bring said abutments into Strain re 
sisting position, the width of Said intermural 
space being less than the thickness of Said Wall 
structure in order that said abutment Surfaces 
shall resiliently engage said wall structure to pre 
vent rotation of said bushing from the Strain re 
sisting position. 

4. In combination a wall structure having a 
non-circular opening formed therein, an elec 
trical conducting cord, and a bushing-type Strain 
relief which is disposed about Said cord and which 
is adapted to be received within said opening to 
provide a strain relief for said cord, Said strain 
relief bushing having two main body portions 
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8 
which terminate in opposed, abutment Surfaces 
which are separated by a narrow, groove-like, 
intermural Space, the shape and croSS-Sectional 
dimensions of Said body portions being Such that 
at least one of said body portions can be inserted 
into the non-circular opening provided in Said 
wall structure and, following Such insertion, can 
be rotated to bring Said abutment Surfaces into 
strain resisting position, the width of said inter 
mural space being Such that Said abutment Sur 
faces are at least in close proximity to the Sur 
faces of Said wall structure when Said bushing is 
in strain resisting position, and means for resil 
iently locking Said bushing in Strain resisting po 
sition, said means comprising a boSS or projection 
which projectS from one of Said abutment Sur 
faces and which is adapted to engage and lock 
with Said wall Structure when Said abutment Sur 
faces are in Strain resisting position, the Com 
ponent parts of Said bushing being constructed 
of material which permits yielding and relative 
movement between Said parts when Said bushing 
is being rotated into Strain resisting position. 

5. In combination a Wall structure having a 
non-circular opening formed therein, an elec 
trical conducting cord, and a bushing-type Strain 
relief which is disposed about Said cord and which 
is adapted to be received within Said opening to 
provide a strain relief for Said cord, Said strain 
relief bushing having two main body portions 
which terminate in opposed, abutment Surfaces 
which are separated by a narrow, groove-like, in 
termural space, the shape and croSS-Sectional di 
mensions of said body portions being Such that 
at least one of said body portions can be in 
Serted into the non-circular opening provided in 
said wall structure and, following Such insertion, 
can be rotated to bring Said abutment Surfaces 
into strain resisting position, the width of Said 
intermural space being Such that Said abutment 
surfaces are at least in close proximity to the Sur 
faces of said wall Structure when Said bushing is 
in strain resisting position, and means for resii 
iently locking said bushing in Strain resisting po 
sition, said means comprising a boSS or projection 
of resilient material which projectS from One of 
said abutment surfaces and which is adapted to 
yield when said bushing is being rotated to Strain 
resisting position and to engage and lock. With the 
sides of the opening in Said wall Structure when 
said bushing is in Strain resisting position. 

6. In combination, a wall Structure having a 
non-circular opening formed therein, an elec 
trical conductor cord, and a bushing-type Strain 
relief of resilient material which is attached to 
said cord and which is adapted to be received 
within said opening, said Strain relief bushing 
having two, main body portions, which terminate 
in opposed, abutment Surfaces, Which are Sepa 
rated by a narrow, groove-like, intermural Space, 
the shape and croSS-Sectional dimensions of Said 
body portions being Such that one of Said body 
portions can be freely inserted into Said non 
circular opening and, following Such insertion, 
can be rotated to bring said abutment Surfaces 
into strain-resisting position, and means for resil 
iently holding Said Strain relief bushing against 
rotation when said abutment Surfaces are in 
strain-resisting position, Said means comprising 
at least one boss or projection which projects 
from one of said abutment Surfaces and which is 
adapted to engage and resiliently lock with the 
sides of Said non-circular opening When Said Sur 
faces are instrain-resisting position. 
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it. In combination, a plate: member, having a 
non-circular openingsformed therein, an electrical 
conductor cord, and a bushing-type strain relief 
which is attached to said score and which is 
adapted to be received within said non-circular 
opening, said: strain relief, bashing. having two, 
main body portions: which irate in opposed, 
abutment strfaces, which are separated by:ainar 
row, groove-like intern tiral space, the cross-Sec 
tional area of one of said abutments being Sub 
stantially-greater than thes-cross-sectional area 
of said non-circular opening, the cross-sectional 
dimensions and area of thesother body portion 
being substantially the same he correspond 
ing dinnensions and area: self: said non-circular 
opening, whereby one end of said: bushing can 
be-freely inserted in such opening:and then iron 
tated to bring said abutments into strain-resist 
ing position, and means: for: resiliently locking 
said: bushing in strain-resisting position, Said 
means comprising: :at theast; one boss' or prejec 
tion which extends from one of said abutment 
surfaces, and which is adapted to:engage and 
lock with said plate member, at least a part of 
said bushing being constructed of material Which 
permits yielding, and relative movement between 
said main body, portions, when said bushing is 
being rotated into strain-resisting position. 

8. In-combination, a plate members having: a 
non-circular opening formed therein, an elec 
trical conductor scord, and a bushing-type. Strain 
relief which is: attached tessaid cord and Which 
is adapted to be received within said non-circular 
opening, said strain relief bushing having two, 
main body portions which terminate: in opposed, 
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abutment surfaces, which are separated by a 
narrow, groove-like intermural space, the croSS 
sectional area of one-of: said abutments being 
substantially greater than the cross-sectional 
area of said non-circular opening, the croSS. Sec 
tional dimensions and area of the other body 
portion being. Substantially-the-same 'as the cor 
responding dimensions and area of said non-cir 
cuhair opening, whereby one-eadself said bushing 
can be freely inserted in such opening, and then 
rotated to bring said abutments into strain-re 
sisting position, the width of said intermural 
space being such that said abutment surfaces 
are at least in close proximity to the Surfaces of 
said plate member when said bushing is in strain 
resisting position, and means for resiliently lock 
ing said bushing in strain resisting position, said 
means comprising at least one boss or projection 
which extends from the surface of the abutment 
of greater area, which has the same general out 
line and cross sectional dimensions as Said non 
circular opening, and which is disposed with its 
maior axis at an angle to the major cross sec 
tional axis of said abutment of lesser area, said 
boss or projection being adapted to engage and 
lock with the sides of Said non-circular opening 
in said plate member When said bushing is in 
strain-resisting position and said bushing being 
constructed of resilient material which permits 
yielding and relative movement between said 
main body portions when said bushing is being 
rotated into strain-resisting position. 

9. In combination, a wall structure having a 
non-circular opening formed therein, an elec 
trical conducting cord, and a bushing type Strain 
relief which is disposed about and is attached 
to Said cord and which is adapted to be received 
within said opening, said strain relief bushing 
having two main body portions which terminate 
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10 
rated by a narrow, groove-like, intermural space, 
the-shape and cress sectional dimensions of said 
bedy portions being such that at least one of 
Said body portions can be...freely inserted into 
said non-circular opening and, following. Such 
insertion, can be retated to bring said abutment 
Surfaces into strain resisting position, the width 
of said intermural space being such that said 
abutment. Surfaces are at least in close proximity 
to the surface of said. Wall structure. When said 
bushing is in strain resisting position, and means 
for preventing retation of said strain relief bush 
ing. when said abutment, surfaces are in strain 
resisting position, said means comprising a boss 
or projection which extends from one of said 
abutment surfaces and which is adapted to en 
gage and lock with said-wall structure, the com 
ponent parts of Said bushing being constructed 
of material which permits yielding and relative 
movement between said main body-portions when 
said bushing is being rotated into strain resist 
ing position, and the-thickness of Said. boss or 
projection being substantially less than the Width 
of the intermural space which exists between said 
Spaced apart abutment. Surface. 

10. In combination, a plate-member having. a 
non-circular opening... formed therein, an elec 
trical conductor cord, and a bushing, type strain 
relief which is disposed-about, and is attached 
to, said cord and which is adapted to be received 
Within said non-circular. Opening, said strain 
relief bushing having two main body.' portions 
which termitaate:ia opposed, substantially paral 
lel, abutment surfaces which are separated by a 
narrow, grooverlike: intermural Space; the cross 
sectional area. of one of said abutments being 
substantially greater-than the-cross sectional area. 
of said non-circular epening, the-cress-sectional 
dimensions and area -of-the-ether body-portion 
being substantially, the same as the correspond 
ing dimensions and, area of said non-circular 
opening, whereby -one end of said bushing can 
be freely, inserted into the non-circular opening 
provided in said plate- member. and, following 
such-insertion, can be rotated to bring said abut 
ment Surfaces into-strain resisting position, the 
width of said intermural space being such that 
said abutment surfaces are at least in close 
proximity to the Surfaces of Said plate member 
when said bushing is in strain-resisting position, 
and means for resiliently locking said bushing in 
strain resisting position, said means comprising 
at least one boss or projection which extends 
from the surface of the abutment of greater area, 
which has the same general outline and cross 
sectional dimensions as said non-circular open 
ing, and which is disposed with its major cross 
sectional axis at an angle to the major cross 
sectional axis of said abutment of lesser area, 
said boss or projection being adapted to engage 
and lock with the sides of said non-circular 
opening in said plate member when said bush 
ing is in strain resisting position and being of 
a substantially less thickness than the width of 
said intermural space, Said bushing being Con 
structed of resilient material which permits yield 
ing and relative movement between said main 
body portions when said bushing is being rotated 
into the strain resisting position. 

11. In combination, an electrical conductor 
cord, and a bushing type strain relief which is 
disposed about, and is attached to, said cord, said 
strain relief bushing being constructed at least 
in part of resilient material, and having two main 

in opposed abutment surfaces which are sepa- 75 body portions which terminate in opposed abut 
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ments having substantially parallel abutment Sur 
faces, which are separated by a narrow, groove 
like, intermural Space, one of said abutments be 
ing non-circular in outline, the other of said abut 
ments being generally circular in outline and 
having a diameter which is at least substantially 
as great as the major cross sectional axis of the 
abutment which is non-circular in outline, and a 
boss or projection which extends into said inter 
mural Space from the surface of the abutment 
which is circular in outline, said boss or projec 
tion having the same general outline and cross 
Sectional dimensions as said non-circular abut 
ment and being disposed with its major axis at an 
angle to the major cross sectional axis of said 
non-circular abutment. 

12. In combination, an electrical conductor 
cord, and a bushing type strain relief which is 
disposed about said cord, said strain relief bush 
ing being constructed at least in part of resilient 
material and having two main body portions 
which terminate in opposed abutments, said 
abutments having substantially parallel abut 
ment Surfaces, said surfaces being separated by a 
narrow groove-like intermural space, and a non 
circular boss or projection which projects from 
one of Said abutment surfaces into said inter 
mural Space, and at least a substantial portion of 
the other of said abutment surfaces being in 
Superpositioned, overlying relation with respect 
to a substantial portion of said non-circular 
abutment surface. 

13. In combination, an electrical conductor 
COrd, and a bushing type strain relief which is 
disposed about, and is attached to, said cord, said 
strain relief bushing being constructed at least 
in part of resilient material, and having two main 
body portions which terminate in opposed abut 
ments, said abutments having substantially paral 
lel abutment surfaces and said surfaces being 
Separated by a narrow, groove-like, intermural 
Space, and a non-circular boss positioned within 
Said intermural space so as to interconnect said 
abutment Surfaces, at least one of said abutments 
being non-circular in outline and the other of 
Said abutment surfaces having a substantial por 

12 
tion thereof in superpositioned, overlying relation 
With respect to said non-circular abutment sur 
face. 

14. In combination, an electrical conductor 
cord, and a bushing type strain relief which is 
disposed about, and is attached to said cord, said 
strain relief bushing being constructed at least 
in part of resilient material and having two main 
body portions which terminate in opposed abut 

10 ments, said abutments having substantially paral 
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lel abutment surfaces, said surfaces being sepa 
rated by a narrow groove-like intermural space, 
the area of One of said abutments being substan 
tially greater than the area of the other of said 
abutments, the Smaller of said abutment areas 
being non-circular in outline, and means com 
prising a bOSS or projection which extends from 
the surface of the abutment of greater area, said 
bOSS having Substantially the same general out 
line and cross-sectional dimensions as said non 
circular abutment surface, and being disposed 
with its major axis at an angle to the major 
CrOSS-Sectional axis of said abutment of lesser 
area. 

15. In combination, an electrical conductor 
Cord, and a bushing type strain relief which is 
disposed about said cord, said strain relief bush 
ing being constructed at least in part of resilient 
material and having two main body portions 
Which terminate in opposed abutments, said abut 
ments having substantially parallel abutment sur 
faces, said surfaces being separated by a narrow 
groove-like intermural space, and a non-circular 
bOSS or projection which projects from one of said 
abutment surfaces into said intermural space. 

CAR.L. M. H.U.TH. 
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