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This invention relates to comnectors and more particu-
larly to electrical connectors providing for relief of me-
chanical strain on a cablé attached to such a connector.

An object of this invention is to provide for a simple
and easily manufactured strain relieving electrical con-
nector which utilizes a minimum of space.

Relief of mechanical strains on a cable aftached to
an e¢lectrical connector is desirable to ensure that the
electrical connection is $ecurely maintained. Numerous
designs of strain relieving electrical connectors have heré-
tofore comprised holding the attached cable in a firm
and fixed conductive relationship to an electrically con-
ductive contact by means of mechanically screwed clamps,
or the like. Such clamp devices or other holding de-
vices have generally required substantial additional space
in excess of the space required by the electrical connec-
tion immediate to electrical contact itself. For this rea-
son, in electrical devices in which reliability of electrical
‘contacts is impérative, the providing of electrical connec-
tions with strain relieving connector devices has fre-
quently resulted in excess use of space which is undesir-
able for devices requiring small and light weight electrical
circuit connections such as for airborne equipment.

This invention provides for such a small and light
weight strain relieving electrical connector which is sim-
ple and easily manufactured by providing a device in
which an electrical cable snubs itself mechanically in a
fixed position relative to an electrical contact. This is

accomplished by having the electrical cable frictionally.

held between surfaces in a partially offset or bent position.

A feature of the invention resides in a plurality of
electrically insulating washers held in a hollow body,
each washer having a hole through which the electrical
cable passes, at least one of which intermediate washer
holes is offset from the other holes disposed in opposite
adjoining washers of the plurality.

A related feature resides in the combination of a spear
shaped terminus member of the elecirical contact and
an -associated and surrounding substantially Tlgld washer
member, between which the several strands of wire cable
are securely held.

These and other features will be more fully understood
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trical connéction froi the connécting electrical terminal
12 to another cable, or the like, is made by attaching a
suitably fitting opposing connector member to the body
10 at the end having the ridge 15. This attachment is
made in such a manner that any attached connector mem-
ber is securely fixed to the body 10 and has a cable élec-
trically conductive with fhe connecting ¢eléctrical termi-
nal 12. An attached connector fmember is not here
shown as it does not comprise any part of this invention.

A wire cable 16 having an outer insulation jacket 17
and a pluralify of wire strands 18 through its center is
provided. This is the cable which is to be sécurely held
in the strain relieving ¢onnector, and the cable which is
electrically coiitacted by thé conmecting ferminal 12 -at a
cable end 19. The end 19 of the cable has its insulation
jacket 17 removed from an end ségment of cable léngth.

“The uncovered strands of the cable end 19 are ini-
formly spread around the spear-shaped conductivé termi-
nus 13 of the electrical terminal 12, Preferably the
spear-shaped terminus 13 is centrally disposed within
the chamber 11 and its shape is concentric with respéCt
to the cylindrical chamber’s center. An electrically ifisu-
lating washer 20, preferably of fiber, fits loosely within
the cylindrical - chamber 11 and has a hole 21 through
its center provided to fit' around the uncovered strands
of the cable end 19. The spread uncovered strands of
the cable end 19 are therefore securely held in the washer
hole 21 between the washer 20 and the spear-shaped
terminus 23. This arrangement, as best shown in Fig. 2,
provides tight electrical contact bétween the individual
cable strands and the spedr-shaped terminus. The cable
end 19 and terminus 13 may, however, be soldered to-
gether for a more assured contact.

A compressible washer 22, preferably of rubbér, is dis-
posed on one of its sides adjacent to the washer 20, 50
that it fits around the end insulated drea of the cable 16.
Adjacent to the compressible washer 22 on ifs opposite
side is an inner washer 23, preferably of fiber, positioned
€0 as to surround the cable 16. The washer 23 has &
central hole 24 through which the cable 16 is snugly
fitted. The upper surface of the washer 23 is couiter-
sunk at 25 around the central ho'e 24. An electrically
insulating uppermost end washer 26 preferably of fiber,
also has a central hole 27 and a lower countersunk area
at 28 around the central hole 27.

Between the inner washer 23 and the end washer 26
there is a central washer 29, also preferably of fibef,
having an offset hole 30 through which the cable 16 is
passed. The offset position of the hole 30 is best shown
in Fig. 3. The countersunk areas 25 and 28 of the inner
washer and -end washer respectively, each face toward
the central washer 29 and provide the otherwise unoccu-

" pied space through which the deformed insulated cable

65

from the following detailed description and accompany-

ing drawings, of which:

Fig. 1 is a side view partly in cross-section of a con-
nector device according to this invention;

Fig. 2 is a cross-section taken at line 2——2 in Fig. 1;

Fig. 3 is a cross-section taken at line 3—3 in Fig. 1;

Fig. 4 is a variation of the device of Figs. 1 {0 3;

Fig. 5 is a cross-section taken at lirieé 5—5 in Fig. 4, and

Fig. 6 is still another variation of the device of Figs.
1to0 3,

In Figs. 1, 2, and 3 thére is shown a connector body
16 having a hollow chamber 11 preferably cylindrical in
shape extending into omne end.. A connecting electrical
terminal 12 having a spear-shaped c¢onductive terminus
13 points upward from the Bottom of the chamber 11
through a hole 14 provided in theé chamber béttom. Elec~
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16 passes back toward a central position so that the cable
is then situated to pass through the washers 20, 22,.23
and 26 at their centers. These washers and the washer
29 having the offset hole all fit. within the cylindrical
chamber 11 so as to loosely touch the chamber wall at
random positions on their peripheries.

A lip 31, around the periphéry of the entrance end
of the chamber 11, is crimped inward toward the chamber.
This crimping leaves the coripressible washer 22 in a
compressed condition so that the washer 22 has com-
pressible matérial pressing inward tightly, all around the
periphery of the insulated cable 16, and it also has
compressible material pressing outward tightly against
the inner wall of the chamber 11 ettirely around the
chamber.  The compression of the washér 22 thus pro-
vides a moisture seal by expanding outward to the wall
of the chamber 11 and inward to the insulating jacket 17.
This washer ¢ompression also compensates by suitable
degree of compression, for varying thickness of washers
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and varying depth of chambers, such as 11, normally
expected in manufacture. The compressible washer thus
acts as a manufacturing tolerance trap for any such vari-
ance of dimensions of these parts. A center washer
having an off set hole may conveniently be approximately
one half as thick as the diameter of the insulated covered
cable which passes through its off set hole, whereas an
end fiber washer and an inner fiber washer each adjacent
to opposite sides of the center washer may each conven-
iently be approximately as thick as the diameter of the
insulation covered cable which passes through them.

In Figs. 4 and 5 there is shown a variation of the device
of Figs. 1, 2 and 3 in which an off set washer 29’ of the
device is staked by a stake 32 as well as being compressed
by.a crimped lip 31", This arrangement also satisfac-
torily squeezes and compresses the compressible washer
22’. The off set washer 29’ may actually have a hole
3¢’ provided through its center for the insulation covered
cable 16". The hole 30’ is then off set by displacing the
whole washer 29" thus distorting the cable 16’. The
connector of Figs. 4 and 5 is first assembled and crimped
on the crimped lip 31”. A hole 33 is provided in the
connector body 18 opposite the washer 29’ so that after
crimping, a stake 32 is forced into the hole 33 opposite
the washer 29’. This operation off sets the entire washer
29" including its hole 36’ throuch which the insulated
cable 16’ passes. Additional cable, required to form the
distortion of the cable by this off setting operation, is
drawn from cable from the exterior of the connector
rather than away from the interior contacting terminus
13’.  All substituted parts in the alternative embodi-
ments of this invention are similarly numbered with
primed original numbers, although it is to be understood
that the parts are not necessarily interchangeable because
of differences in size, but that substituted parts perform
similar functions.

Fig. 6 shows another variation of the device substan-
tially similar to the device of Figs. 1, 2 and 3 in which
a fiber washer 20’ having a central hole 21’ is‘provided
with a substantially rigid conductive eyelet 35, such as
of brass material. A thicker compressible washer 22"
is also used in place of the comvressible washer 22 of
Fig. 1. An end washer 26’ used in place of the end
washer 26 of the device of Figs. 1, 2 and 3, is higher
around the center of its exterior side than at its peripheral
edges. This arrangement does not require the lip 31~
of the body 16" to be crimped as much as the device of
Figs. 1,2 and 3.

The deformation of the cable 16 by the washers having
the off set hole results in bending the strands 18 slightly
and deforming the insulation jacket 17 at the position of
the off set washer. This is best shown in Fig. 1, and in
the variations of the device in Figs. 4 and 6. The de-
formation of the cable grips the cable and prevents it
from being dislodged by pulling, pushing, or twisting
of the cable.

This device, or any of its variations provides a simple
connector which grips a stranded cable in a firm me-
chanical grip in a minimum of space. The surrounding
washers and connector body need not be a great deal
larger than the insulated cable in diameter, and the
plurality of washers taken together need only have a
combined thickness of no more than two or three times
the diameter of the insulated cable, or even less. Those
washers specified as being of fiber may be fabricated of
other suitable rigid electrical insulation material such as
Teflon, rubber of the hard vulcanized type, or the like.
The device comprises simple parts which do not require
extremely close manufacturing tolerances. It is moisture
tight as well as providing for secure electrical contact
between a stranded wire cable and a connector terminal.
The junction of the stranded cable 16 and the connector
terminal 12 may also be conveniently soldered in this
device, or in any of its variations. Even without solder-
ing the spear-shaped probe 13 of ihe copnector terminal
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12 penetrates into the wire strands to maintain electrical
contact over a wide range of conditions.

Other design variations of this mechanical gripping,
moisture tight electrical connector which requires limited
space, much like the designs of the principal embodiment
and the second and the third variations discussed and
illustrated, are obviously possible.

A connector, such as disclosed above, may be physi-
cally attached by a clamp over the ridge 15 to another
cable connector or to an electrical device, thereby pro-
viding a secure physical connection to such other cable
or to an electrical device respectively. Such a connection
is not shown in any view since it does not comprise a
part of this invention.

Although specific embodiments of my invention have
been illustrated and described in detail, it is my desire
that this invention shall not be limited to these specific
embodiments but only as limited by the appended claims,
since persons skilled in the art may devise other em-
bodiments still within the limitation of said claims.

I claim:

1. A connector for attachment to the end of a stranded
cable, said connector comprising a connector body hav-
ing a chamber opening to the exterior of said body,
means for closing a portion of the opening to said cham-
ber, a prong structure disposed in said chamber, a plural-
ity of washers held compactly within said chamber by
said means for closing a portion of the opening to said
chamber, each of said washers having a hole through
which the end of said stranded cable passes, one of said
washers being of sufficient width to isolate the cable
within the connector body from stresses due to flexure
of the external portion of the cable, another one of said
washers having a hole off set from the positions of the
holes through the other of said washers thereby deform-
ing the cable passing through said washers, said other
washer having the off set hole being held tightly between
two adjacent washers, said prong structure being directed
to the hole in the one of said plurality of washers closest
to said prong structure the several strand ends of said
end of said cable contacting said prong structure so as
to be held between said prong structure and the one of
said plurality of washers closest to said prong structure.

2. Apparatus according to claim 1 wherein one of said
plurality of washers is deformed to provide a moisture
tight seal around said cable.

3. An electrical connector for attachment to the end
of a stranded electrical cable, said connector comprising
a comnector body having a chamber opening to the ex-
terior of said body, means at the periphery of said cham-
ber opening for closing a portion of said opening, a con-

_ ductive prong protruding from substantially the center
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of the bottom of said chamber, said conductive prong
being in electrical contact with said stranded electrical
cable end, a plurality of washers all but one of which
have centrally disposed holes, said stranded electrical
cable end passing through said holes in said washers, a
first of said plurality of washers being of sufficient width
to isolate the cable within the connector body from
stresses due to flexure of the external portion of the
cable, a second of said plurality of washers having an off
center disposed hole, said last mentioned washer being
held between and in contact with said first washer and
another of said washers having centrally disposed holes,
said plurality of washers including said washer having
the off center hole being so disposed within said chamber
as to be held tightly therein by said means at the periph-
ery of said chamber opening, said prong structure being
directed to said centrally disposed hole in the nearest of
said plurality of washers whereby said washers deform
said end of stranded cable from a straight position, there-
by holding said cable end in a gripped relationship with
respect to said connector body and said washers.

4. Apparatus according to claim 3 wherein at least
one of said plurality of washers having a centrally dis-
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posed hole therethrough is ‘deformed: to provide a mois-
turé tight seal around said cable. -

5. An eléctrical ¢otiniéctor fof attachment to the end of
a strarided. electrical cable, ¢omiprising a connéctor body
having a chamber opening to the exterior of said body,
means at the periphery of said chamber opening for clos-
ing a portion of said opening, said chamber opening hav-
ing substantially the same aresa in cross section as said
chamber, a conductive prong in electrical communica-
tion with said electrical device, said conductive prong
protruding from substantially the center of the bottom
of said chamber and pointing toward said chamber open-
ing, the strands of said electrical cable end being dis-
posed and arranged around the periphery of said con-
ductive prong to provide good electrical connection be-
tween said cable strands and said conductive prong, a
fiber washer disposed around said cable end strands ad-
jacent to said conductive prong, an insulating compres-
sible washer disposed around said stranded cable adja-
cent to the side of said fiber washer remote from the bot-
tom of said chamber, a second fiber washer disposed
around said stranded cable adjacent to said compressible
washer, said end of said cable passing through said sec-
ond fiber washer, said compressible washer and said first
fiber washer substantially in alignment with the center of
said centrally disposed conductive prong, a third fiber
washer disposed around said stranded cable adjacent to
said second fiber washer, said third fiber washer having a
hole therethrough which said cable passes through, said
hole through the third fiber washer being disposed and
arranged so as to be substantially in the direction in
which said conductive prong is disposed with said hole
being substantially off set from the position of disposition
of said conductive prong and parallel thereto, a fourth
fiber washer disposed around said stranded cable adja-
cent to said third fiber washer, said fourth fiber washer
having said stranded cable passing therethrough substan-
tially in alignment with the center of said centrally dis-
posed conductive prong, said means on said body for
closing a portion of said chamber opening being so dis-
posed and arranged as to contact in tight relationship the
exterior facing side of said fourth fiber washer thereby
compressing said compressible washer so as to provide
a moisture tight seal of said compressible washer inward
toward a peripheral circumference of said stranded cable
and outward toward an internal circumferential wall of
said chamber within the body, each of said fiber washers
having central disposition of said cable being of substan-
tially the same cross-section as the area of said chamber,
contacting the internal circumferential wall of said cham-
ber at random positions, said stranded cable being dis-
torted from a normal, in alignment position with respect
to said conductive prong by means of the off set hole
through said third fiber washer, said cable distortion
thereby providing a firm mechanical grip of said connec-
tor on said stranded cable.

6. Apparatus according to claim 5 in which said third
fiber washer is made to have a hole therethrough off set
from the position of said conductive prong by having a
stake provided on one side to hold said third fiber washer
with its hole in an off set position, said stake contacting
the outer circumference of said third fiber washer and
in fixed relationship to said connector body so as to hold
said third fiber washer with its hole in an off set position
with respect to the disposition of said conductive prong,

7. Apparatus according to claim 5 in which said
strands of cable ends are spldered to the periphery of said
conductive prong,

8. Apparatus according to claim 5 in which the sur-
face of said second fiber washer adjacent to said third
fiber washer, and in which the surface of said fourth fiber
washer adjacent to said third fiber washer are each coun-
tersunk at areas near their centers, thereby providing
space through which said distorted cable passes to a
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6
central position in alignment with said conductive prong.

9. A ‘coiificetor for comnecting a stianded cable to
a structure, said connector comprising a connector body
havidg a chamber opening to the exterior of said body,
means for closing a portion of the opening to said cham-
ber, prong meaus in said chamber; a plurality of washers
held compactly in a stacked arrangement within said
chamber by said means for closing a portion of the open-
ing to said chamber, each of said washers having a hole
through which passes said stranded cable, one of said
washers being of sufficient width to isolate the cable
within the connector body from stresses due to flexure of
the external portion of the cable, another one of said
washers having a hole off set from the holes through the
other of said washers which have holes which are in
alignment, thereby deforming the cable passing through
the plurality of washers, said prong structure being
directed to the hole in the one of said plurality of said
washers closest to said prong structure said stranded
cable on a cable end being so disposed and arranged
with individual strand ends of the cable contacting said
prong means so as to be held between said prong means
and the walls of the hole of one of said washers which
is closest to said prong means, said deforming of the
cable thereby maintaining said stranded cable end in fixed
conductive relationship to said prong means.

10. Apparatus according to claim 9 wherein yet an-
other of said plurality of washers is deformed to provide
a moisture tight seal around said cable.

11. An electrical connector for attachment to the end
of a stranded electrical cable, comprising a connector
body having a chamber opening to the exterior of said
body, means at the periphery of said chamber opening
for closing a portion of said opening, said chamber open-
ing having substantially the same area in cross-section as
said chamber, a conductive prong in electrical communi-
cation with an electrical device, said conductive prong
protruding from substantially the center of the bottom of
said chamber and pointing toward said chamber opening,
the strands of said electrical cable end being disposed and
arranged around the pe: iphery of said conductive prong
to provide good electrical connection between said cable
strands and said conductive prong, a fiber washer adja-
cent to said conductive prong, a metal eyelet centrally
located within said fiber washer and disposed around said
cable end strands through which pass said strands to said
conductive prong, an insulating compressible washer dis-
posed around said stranded cable adjacent to the side of
said fiber washer remote from the bottom of said cham-
ber, a second fiber washer disposed around said cable ad-
jacent to said compressible washer, said end of said cable
passing through said second fiber washer, said compres-
sible washer and said first fiber washer substantially in
alignment with the center of said centrally disposed con-
ductive prong, said second fiber washer having a hole
therethrough which said cable passes through, said hole
through the second fiber washer being disposed and ar-
ranged so as to be substantially in the direction in which
said conductive prong is disposed with said hole being
substantially off set from the position of disposition of
said ‘conductive prong and parallel thereto, a third fiber
washer disposed around said stranded cable adjacent to
said second fiber washer, said third fiber washer having
said cable passing therethrough substantially in alignment
with the center of said centraily disposed conductive
prong, said means on said body for closing a portion of
said chamber opening being so disposed and arranged as
to contact in tight relationship the exterior facing of
said fourth fiber washer thereby compressing said com-
pressible washer so as to provide a moisture tight seal of
said - compressible washer inward toward a peripheral
circumference of said cable and outward toward an in-
ternal circumferential wall of said chamber within the
body, each of said fiber washers having central disposi-
tion of said cable being of substantially the same cross-
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section as the area of said chamber, said cable being dis-

torted from a normal, in alignment position with respect
to said conductive prong by means of the off set hole

through said third fiber washer, said cable distortion .

thereby providing a firm mechanical grip of said connec-
tor on said cable.
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