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This invention relates to electrical connection

means, more particularly to means for connecting

a plug conductor terminal to an electrical con-

ductor, and the principal object of this invention

8 s to provide new and improved electrical connec-
tion means of these types. ' :

In the drawing accompanying this speciﬁcation.

and forming a part of this application, I have

shown, for purposes of illustration, several forms
0 which my invention may assume, and in this

drawing: - .

Figure 1 is an elevational view disclosing one
embodiment of the invention in operative rela-
tion with a receptacle of the so-called snap type.

15 migure 2 is a longitudinal sectional view of the
embodiment, illustrating a stage of assembly,

Figure 3 is a longitudinal sectional view of the

- embodiment as completely assemnbled, and fur-
ther illustrating, in removed relation, one of a
20 series of jaws for effecting connection,
- Pigure 4 is an enlarged fransverse section cor-
responding to the line §—4 of Figure 3, and also
showing two of a series of jaw members for effect-
ing one connection,
25 Figure 5 is an enlarged transverse section cor-
responding to the line 5—F5 of Figure 3, and show-
ing two of a series of jaw members for effecting
another connection, . ’
Tigure 6 is an enlarged transverse sectional
view corresponding to the line 6—6 of Figure 3,
and showing two of a series of jaw members for
effecting still another connection, and
Figure 7 is a longitudinal sectional view disclos-
ing another embodiment of this invention.
Referring particularly to Figures 1 through 6,
the embodiment of the invention therein shown
comprises a body {1, preferably formed of suit-
able electric current conducting material. The
body 11 may be shaped to provide a plug conduc-
tor terminal of the snap type, and to this end
the body $i is preferably provided with a gen-
erally cylindrical portion {2, having an annu-
lar furrow 13 formed tlierein. The cylindrical
45 bortion 12 at one end merges with a frustro-coni-
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cal nose portion 14, and at its other end merges.

with an enlarged generally cylindrical portion 5.
The body {1 may be provided with a recess, and as
preferred and shown in Figure 2, the body I is
50 axially bored, as at 16, the bore i6 extending in-
wardly from the enlarged portion {5, and stopping
short of the extremity of the nose portion 14. Ad-
jacent the enlarged cylindrical portion, the bore
i6 is counterbored as shown at 17, to form this
85 ‘cylindrical portion into generally sleeve shape.

The bore 16 and the counterbore iT are preferably
joined by a tapering portion, as shown at 18 in
Figure 2. If desired, the enlarged cylindrical por-
tion 15 may be provided with a flanged extrem-
ity 18. . :
'An insulated electrical conducting member 20
is adapted to be disposed within the axial recess
formed in the body (!, and comprises an inner
core 21 of current conducting material, prefer-
ably stranded wire as shown, and an outer cov- 10
ering 22 of insulating material, such as a cover-
ing of rubber about the core 21, followed by &
covering of fabric about the.rubber covering.
However, it will be understood that the covering 15
22 may be all rubber, or any other suitable insu-
lating covering which may be preferred. As best
shown in Figure 2, the insulation is stripped from
one end of the member 20, to provide a bared
portion 23, and that end of the member 20 is then
threaded into the axial recess in the body If, so 20
that the bared portion 23 is disposed in the bore
16, and the adjacent insulated portion is disposed
in the counterbore i1. The shoulder formed by
stripping the insulation from the conducting
member may abut the wall of the tapered por-
tion 8, as shown in Figure 2, so as to serve as &
suitable means for limiting insertion of the mem-
ber 20, although it will be appreciated that the
tapered portion 18 provides a recess for receiving
any frayed part of the insulation, so that this 30
frayed part cannot prevent proper insertion of the
pared portion 23 of the conductor member 20. It
will also be obvious that abutment of the end of
the bared portion 23 with the closed end of the .
bore 16 may serve as a means for limiting insertion ‘35
of the member 20. As shown in Figure 2, the
transverse size of the insulating covering 22 need
not snugly fit within the counterbore 7, thereby
providing for the accommodation of various sized
members 20. - : 40
To secure the body 11 to the insulated conduc-
tor member 20, the body is provided with suit-
able indentations disposed in spaced planes gen-
erally transverse to the common axis of the bore Ty
16 and counterbore 11. As best shown in Figure 3,

25

. the body is preferably secured to the bared por-

tion 23 by means of a swedging action produced
by a plurality of jaws 24, each of which carries
jaw members 25, 26, and 27, suitable for the go
swedging purposes.  In this embodiment it is pre-
ferred to use four jaws 24, although it will be un-
derstood that any other number of jaw members
may be used. _ .

" As shown in Figure 3, each jaw member 25, 55
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in longitudinal section, comprises a relatively
narrow rectilinear projection extending from the
jaw 24. The wall defining the length of the
jaw member 25 cooperates with the extending
walls of the jaw member to form relatively sharp
cutting edges 28. A transverse section through
two of the jaw members 25 is best shown in Fig-
ure 4, wherein it is illustrated that each of the
jaw members 25 is contoured to cusp-like shape,
as shown at 29. The jaw member 26 is shaped
similar to the jaw member 25, in that it provides
relatively sharp cutting edges 30, and the jaw
member 26 is spaced from: the related jaw mem-
ber 25, as shown in Figure 3. Each of the jaw

members 26 is contoured to cusp-like shape, as’

shown at 31 in Figure 5. Spaced from the jaw
member 26 is the jaw member 27, and each mem-

ber 27 comprises an extension of the jaw 24, the -

extension having side walls 32, as shown in Fig-
ure 6, tapering towards a reentrant or concave
limiting wall 33. Each of the jaw members 21,
at the Hmiting wall 33, is shaped to provide a
relatively sharp cutting edge 34, and a rounded
edge 35 (Figure 3). -

To assemble the body [l with the insulated
conductor member 20, the latter member is dis-
posed within the bore (6 and counterbore i1, as
hereinbefore described, and with the bared por-
tion 23 positioned within the axial bore 16, as
shown in Figure 2. The body ! is suitably po-
sitioned in & holding device (not shown) which
also includes means for moving the four jaws 24
simultaneously toward the axis of the body f#1,
and for positioning each jaw 24 so that the jaw
members 25, 26, and 27 are in registry respec-
tively with the frustro-conical nose 14, the cy-
lindrieal portion 12, and the sleeve portion 5.
When the four jaws 24 are moved toward the
axis of the body i1, the cusp-like portions 29
and 3! of the jaw members 25 and 26, and the

surfaces adjacent the limiting wall 33 of the jaw

member 27 will be pressed into the adjacent sur-
faces of the body 1. After the jaw members 24
have been moved toward the axis of the body i1
a predetermined amount, the jaws 24 are re-
turned to spaced position with respect to the
body 1. : . .

A transverse section through the indentations
produced by the jaw members 25 is shown in
Figure 4, and inspection of this figure will dis-~
close that the jaw members 25 produce four
indentations 36.in the nose portion {4 of the
body 11, the indentations being similar in shape
to the contour of the jaw members 25. It will
further be noted that the pressure exerted by the
Jaw members 25 has been transmitted through
the material of the nose portion 14 to the ad-
Jacent bared portion 23 of the conductor mem-
ber 20, so that this portion, in line with the in-
dentations 36, has been pressed from its gen-
erally circular shape to a shape similar to a poly-
gon with reentrant sides, as best shown in Figure
4. Purthermore, this prqssing or swedging action
of the jaw members 25 has caused the strands of
the bared portion to be pressed tightly together
to substantially integral condition, and in addi-

. tion, this integral. portion of the bared portion

70
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23 is pressed to have substantially integral rela-
tion with the adjacent surface of the nose por-
tion 14. Therefore, it will be apparent that a
substantially solid metal to metal connection is
effected between the bared portion 23 of the con-
ductor member 20, and the nose portion (4 of
the body I1.

2,226,849

A transverse section through the indentations
produced by the jaw members 26 is best shown
in Pigure 5, wherein it is illustrated that the
jaw members 26 produce four indentations 37,
similar to the indentations 36, and corresponding
in shape to the contour of the jaw members 26.
As before, the pressure exerted by the jaw mem-
bers 26 has been transmitted through the ma-
terial of the cylindrical portion 12 to the adja-
cent bared portion 23 of the conductor member
20, so that this adjacent portion has been pressed
from its circular shape to a shape similar to that
described in connection with the indentations
produced by the jaw members 25, and this swedg-
ing action of the jaw members 26 causes the
strands of the adjacent part of the bared portion
to be pressed tightly together to substantially
integral condition, and in addition, this integral
portion is pressed to have substantially integral
connection with the adjacent cylindrical portion
f2. 'Therefore, the connections so far described
provide axially spaced, substantially solid metal
to metal connections between the body portion
i1 and the inner core 21 of the conducting mem-
ber 20.

The indentations formed by the jaw members
27 are best illustrated in Figures 1, 3, and 6.
These indentations 38 are-produced by the in-
ward movement of the jaw members 27, this in-
ward movement causing' the sharp edge 34 to
cut into the sleeve 15, the rounded edge 35 press-
ing the adjacent portions of the sleeve 15 inward-
ly into the insulating cover 22 of the conductor
member 20 so as to firmly engage with the in-
sulating covering 22. This pressing action will
also cause the portion of the stranded wire trans-
versely in alignment with the indentations 38 to

be somewhat compressed as best shown in Fig- -
-ure 3. It will be apparent that part of the in-

dentation produced by the rounded edge 35 of
the jaw member 27 will be curved as shown at 39
in Figure 3, so that the free part of the con-
ductor member 28 may be moved laterally with-
out fraying or cutting the insulating covering

' 22. As best shown in Figure 1, the jaw member

21 causes the adjacent surfaces of the sleeve 15
to bend inwardly as at 46, and also, the flange
19 is caused to pucker as at 41. As best shown
in Figure 6, the indentations 38 form the sleeve
portion 15 so as to provide curved surfaces 42
corresponding to the limiting walls 33 of the jaw
members 27. Intermediate the curved surfaces
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42, the jaw members 21 form petal-like portions

43, which have their outer extremities generally
aligned with the original periphery of the sleeve
portion 1§, the walls of the petal-like portions
43 tapering towards and merging with the curved
surfaces 42. It will be obvious that the pressure
of the jaw members 27 causes at least some of
the insulating covering 22 to occupy spaces be-
tween the walls of the petal-like portions 39, as
shown at 44. Also, some of the insulating cov-
ering 22 is displaced and pressed into the tapering
recess I8 intermediate the bore 16 and the coun-
terbore 11, as shown at 45 in Figure 3.

From the foregoing description it will be ob-
vious that the body portion I has three connec-
tions with the conducting member 20, two of
these connections providing substantially solid
metal to metal contact between the body portion
Il and the conducting core 21, and the third
connection providing connection between the
sleeve 16 of the body Il and the insulating cover
22 of the conducting member 20. Wwith this con-
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struction, the connection formed by the indenta-
tions 36 in the nose portion I4 is sealed from
communication with the exterior of the body (I,
by reason of the substantially integral connec-

tion formed in the cylindrical portion 12. Fur--

thermore, the connection formed by the in-
dentations 37 in the cylindrical portion 12, is
substantially sealed from communication with

‘the exterior of the body Il by the connection

formed by the indentation 38 in the sleeve por-
tion (5, Therefore, no corrosive substances can
enter the axial bore 16, and as a consequence, the

_ eleetrical connections formed by the indentations
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36 and 37 will not be subjected to corrosive ac-
tion, and these connections will provide perfect
electrical connection between the body 11 and the
core 21 under all conditions. The connection
formed by the indentations 38, in addition to its
sealing function, also serves the purpose of tak-
ing up strains produced by forces which may be
applied to the conductor member 20 during as-
sembling operation with a suitable receptacle.

It will be obvious that any two of the three .

connections described may be used to satisfy cer-
tain predetermined conditions, and also, more
connections than just the three described may be
used without departing from the spirit of the in-
vention.

As shown in Figure 1, the body {1, with the
connected conductor member 20, is adapted for -

use with a receptacle 46. The receptacle 46 may
be of any suitable construction, but preferably

. comprises a solid portion 47 adapted for connec-
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tion to a support 48 in any suitable manner. The
solid portion 47 is provided with a transverse
bore 49, which communicates, through an aper-
ture 50, with a longitudinally bored portion 51
of the receptacle 46. A detent member 52 is
disposed within the bore 81, and has a portion

extending through the aperture 50 and into the

transverse bore 49, and a spring 53 is interposed
between the detent member 52 and an inturned
flanged part of the bored portion 51 of the re-
ceptacle 46, to yieldably urge the detent member
to operative position. )

In operation, the plug conductor body If is
inserted within- the transverse bore 49 of the
receptacle 46, the frustro-conical nose 14 of the
plug body 11 camming the detént member 52 in-
wardly of the bored portion 5! to permit passage
of the cylindrical part 12 of the plug body II.
When the furrow 13 of the plug body 1 is dis-
posed adjacent the detent member 52, the latter
member will snap into the furrow (3 and me-

chanically and electrically hold the plug body :

11 in position with respect to the receptacle 46,
The plug body {1 may be removed from the
receptacle 46 by pulling on the free part of the

-conductor member 20, this pulling force causing

the walls of the furrow I3 to cam the detent mem-

ber 52 inwardly so as to provide for the passage -
_tion, said terminal and said bare part bheing

of the cylindrical part 12 of the plug body I1.
Referring to Figure 7, the embodiment there-
in shown comprises a body lla similar to the
body 1. Asin the.case of the embodiment shown
in Figures 1 through 6, electrical connection be-
tween the body !la and the conductor member
20q is effected by indentations 36a and 3T¢. In
this instance, however, indentations 54 are formed
in the sleeve 15a, these indentations 54 being
substantially similar to. the indentations 38 of
the embodiment shown in Figures 1 through 6,
with the exception that the indentations 54 are
pressed entirely through the insulating covering
and into intimate contact with the current con-

ducting portion 2ia of the conductor member
20a. If desired, the pressing force may be great
enough to produce substantially solid: metal to
metal connection between the bared portion 23
and .the adjacent portion of the indentations,
similar to the connections produced by the in-
dentations 36a and 3Te. The construction of
this embodiment provides three electrical con-
nections between the body {la and the conductor
member 20a, and also provides connection to
the insulating covering to take up stresses as be-
fore described. "

From the foregoing it will be apparent to those
skilled in the art that the illustrated embodi-
ment of my invention provides new and improved
electrical connection means, readily and con-
veniently constructed and assembled, and ac-
cordingly, accomplishes at least the principal ob-
ject of my invention. On the other hand, it also
will be obvious to those skilled in the art that

the illustrated embodiment of my invention may:

be variously changed and modified, or features
thereof, singly or collectively, embodied in other
combinations than those illustrated, without de-
parting from the spirit of my invention, or sac-
rificing all the advantages thereof, and that-ac-
cordingly, the disclosure herein is illustrative

_ only, and my invention is not limited thereto.

Iclaim: | :

1. An electrical connection, comprising: an in-
sulated electrical conductor, the insulation on
said conductor terminating short of the end of
the conductor, leaving the end portion of the con-
ductor bare: 'a terminal, for said conductor, in-
cluding an elongated body having a longitudinal
recess closed at one end and open at the other
and otherwise imperforate, said recess receiving
the bare part of said conductor and the adjacent

end portion of the insulation, said terminal and.

said bare part being swaged into a continuous
electrical connection within and about said re-

40

cess, and said terminal and said insulation being -

swaged together into a confinuous connection
sealing the open end of said recess and preveni-
ing -corrosive substances from reaching said elec-
trical connection, said last-mentioned swage hav-

45

ing curved portions conforming substantially to

the curvature of the insulafion.

9. An electrical connection, comprising: an in-
sulated electrical conductor, the insulation on
said conductor terminating short of the end of
the conductor, leaving the end portion.of the con-
ductor bare; a terminal, for said conductor, in-
cluding an elongated body having a longitudinal
recess closed at one end and open at the other
and otherwise imperforate, said recess having a

first portion receiving the bare part of said con-

ductor, and having an enlarged entrance portion
forming a shoulder between said enlarged por-
tion and said first portion, said enlarged portion
receiving the adjacent end portion of the insula-

swaged at least three places spaced apari cir-
cumferentially in a common general plane trans-
verse to said terminal into a continuous electrical

connection within and about said recess, and said -

terminal and said insulation being swaged to-
gether into a continuous second connection seal-
ing the open end of said recess and preventing
corrosive substances from reaching said electrical
connection, said second connection including in-

.sulation forced toward said first portion of said

recess against said shoulder, the swage at said
second connection having spaced apart curved

portions defining the outline of & circle, the di-.
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ameter of which Is less than the outside diam-
eter of said insulation.

< 3. An electrical connection, including members

united in swaged relation; said members com-
§: prising insulated metallic conductor means and
a grooved sleeve having a closed end, and an open
end in which a bare end of said conductor means
is disposed; a skirt provided on said sleeve receiv-
ing the insulation in a manner to provide an an-
10" nular space between the skirt and the insulation;
said conductor means and said sleeve belng
swaged into a solid-metal cross-section in a pre-

determined transverse general plane on one side’
- of said groove; said conductor means and said.

15 sleeve also being swaged into a continuous solid-
: metal cross-section in a predetermined trans-
verse general plane on the other side of said
groove adjacent the closed end of said sleeve; and
said skirt being crimped to bring the sleeve and

20 insulation on the condtctor into bearing relation

whereby to substantially close said annular space

and in conjunction with said closed end substan-

tially seal from the atmosphere at least one of
said swaging planes. o

25 4. An electrical connection, including members

united in-swaged relation; said members com-

prising insulated metallic conductor means and

a grooved sleeve having a closed end, and an open

- end in which a bare end of said conductor means

80 is disposed; a skirt provided on said sleeve receiv-

ing the insulation in a manner to provide an an-

" nular space between the skirt and the insulation;

said conductor means and said sleeve being

swaged into a solid-metal cross-section in a pre-

35 determined transverse general plane on one side

of said groove between the groove and said skirt;

said conductor means and said sleeve also being ¢

swaged into a continuous solid-metal cross-sec-
tion in a predetermined transverse general plane
40 on the other side of said groove; and said skirt
being crimped to bring the sleeve and insulation
on the conductor into bearing relation whereby
to close said annular space and in conjunction
with said. closed end substantially seal from the

48 atmosphere at'least two of said swaging planes.
5. An electrical connection, including members
unijted in swaged relation; said members compris-
ing insulated metallic conductor means and a
grooved sleeve having a closed end, and an open
50 end in which a bare end of said conductor means
is disposed; a. skirt provided on said sleeve re-

ceiving the insulation in & manr.:r to provide an -

annular space between the skirt and the insula-
tion; said conductor means and said sleeve being
65 swaged into a solid-metal cross-section in a pre-
determined fransverse general plane on one side
of said groove; said conductor means and said

sleeve also being swaged into a continuous solid-

. metal cross-section in a predetermined - trans-
80 verse general plane on the.other side of said
groove adjacent the closed end of said sleeve; and
said skirt having crimpings bringing the sleeve
and insulation on the conductor into bearing re-
lation whereby to substantially close said annular
65 space and in conjunction with said closed end
substantially seal from the atmosphere at least

one of said swaging planes; said crimpings being -

located back from the free end of the skirt where-

by to permit the conductor under certain condi-

70 tions to flex slightly within the confines of the
skirt. -

6. An electrical connection, including members

united in swaged relation; said members com-

. _ brising metallic conductor means and a sleeve in

76 which said conductor means is disposed; said

sleeve having a closed-end and at least three
swaged indentations spaced circumferentially in
a common plane transverse to sald sleeve; said
sleeve also having at least three swaged indenta-
tions spaced circumferentialiy in a common gen- 5
eral plane transverse to said sleeve and in spaced
apart relation to said first mentioned plane; and
said conductor means and said sleeve having sub-
stantially. a continuous solid-metal cross-section
in said planes. . 10

7. An electrical connection, comprising: an in-
sulated electrical conductor, the insulation on
said conductor terminating short of the end of
the conductor, leaving the end portion of the
conduector bare; a terminal, for said conductor, 16
including an elongated body having a land por-
tion and a skirt portion and a longitudinal re-
cess closed at one end and open at the other
and otherwise imperforate, said recess adjacent
said land portion receiving the bare part of said 20
conductor, said recess being enlarged at the
skirt portion and receiving the adjacent end
portion of the insulation, said terminal and said
bare part adjacent said land being swaged into
2 continuous electrical connection within. and 25
about said recess, and said terminal and said in-
sulation adjacent said skirt being swaged to-
gether into a continuous connection sealing the
open end of said recess and assisting to prevent
corrosive substances from reaching said electri- 80
cal connection, said last-mentioned swage hav-
ing curved portions conforming substantially to
the curvature of the insulation.

8. An electrical connection, comprising: an in- -
sulated -electrical conductor, the insulation on 35 .
said conductor terminating short of the end of
the conductor, leaving the end portion of the
conductor bare; a terminal, for said -conductor,
including an elongated body having a land por-

‘tion and a skirt portion and a longitudinal re- 49
cess closed at one end and open at the other

and otherwise imperforate, said recess having a
first portion substantially within the land for
receiving the bare part of said conductor, and
having an enlarged entrance portion substantial- 45
ly within the skirt forming a shoulder between
said enlarged portion and said first portion, said
enlarged portion receiving the adjacent end por-
tion of the insulation, said terminal and said
bare part adjacent said land being swaged at pp
least three places spaced apart circumferentially
in a common general plane transverse to said
terminal into a continuous electrical connection
within and about said recess, and said terminal
and said insulation adjacent said skirt being g5
swaged together into a continuous second con-
nection substantially sealing the open end of
said recess and assisting to prevent corrosive
substances from reaching said electrical connec-
tion, said second connection including insulation gg
forced toward said first portion of said recess
agalnst said shoulder, the swage-at said second
connection having spaced apart curved portions
defining the outline of a circle, the diameter of
which is less than the outside diameter of said 65
insulation. = . -

9. An electrical connection, including mem-

-bers united in swaged relation; said members

comprising’ insulated metallic conductor means’
and a sleeve having an abuiment, a closed end, 70
and an open end in which a bare end of said
conductor means is disposed; a skirt provided
on said sleeve receiving the insulation in a man-
ner to provide an annular space between the
skirt and the insulation; said conductor .means 756
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and said sleeve being swaged jnto a solid-metal
cross-section in a predetermined transverse gen-

. eral plane on one side of said abutiment; said

10
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conductor means and said sleeve also being
swaged into a continuous solid-metal Cross-sec-
tion in a predetermined transverse general plane
on the other side of said abutment: and said
skirt being crimped to bring the sleeve and in-
sulation on the conductor into bearing relation
whereby to substantially close said annular space
and in conjunction with said closed end substan-

_ tially seal from the atmosphere at least one of
_ said swaging planes.

10. An electrical connection, including mem-
bers united in swaged relation; said members
comprising insulated metallic conductor means
and a sleeve having an abutment, a closed end,
and an open end in which & bare end of said
conductor means is disposed; a skirt provided on
said sleeve receiving the insulation in a manner
to provide an annular space between the skirt
and the insulation; said conductor means and
said sleeve being swaged into a solid-metal cross-
section in a predetermined transverse general
plane on one side of said abutment; said con-
ductor means and sald sleeve also being swaged
into a continuous solid-metal cross-section in a
predetermined transverse general plane on the
other side of said abutment adjacent the closed

5

end of said sleeve; and said skirt having crimp-
ings bringing the sleeve and insulation on' the
conductor into bearing relation whereby to sub-
stantially close said annular space and in con-

“Junction with said closed end substantially seal

from the atmosphere at least one of said swag-

‘ing planes; said crimpings being located back

from the free end of the skirt whereby to permit
the ‘conductor under certain conditions to flex
slightly within the confines of the skirt.

11. An electrical connection, including mem-

bers united in swaged relation; sald members,

comprising Insulated metallic conductor means
and a sleeve in which said conductor means is
disposed; said sleeve having a closed end and
at least three swaged indentations spaced cir-
cumferentially in a common plane transverse to
said sleeve; said sleeve also having at least three
swaged indentations spaced circumferentially in
a common general plane transverse to said'sleeve
and in spaced apart relation to said first men-
tioned plane, said conductor means and said
sleeve having substantially a continuous solid-
metal cross-section in said plane; said sleeve
further having a portion receiving the insulation
on said conductor; and said portion being crlmped
with respect to said insulation

HARRY A. DOUGLAS.
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