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electrical connectors of the plug-in type, as for
example, the jack plug connectors used in con-
junction with electrically operated business and
tabulating machines, switchboards, and the like.
The invention is, particularly concerned with the
provision of an improved electrical and me-
chanical connection for the terminals and con-
ductors of connectors of this general type, this
connection reducing breakage and extending the

- service life of these devices. . :
Connectors of the subject type usually com-
_ prise a cylindrical, metallic, terminal or contact
member of the plug-in type, a fiexible, insulated
lead wire or cord having a stranded conductor
which is attached to the rear portion of the con-
tact member, and a suitable grip or sleeve, pref-
erably of resilient rubber, enclosing the rear por-
tion of the contact member and the adjacent

portion of the lead wire. This resilient grip or 2

sleeve serves to enclose the electrical and me-
chanical connection between the terminal and
the lead wire, and facilitates the grasping of the
connector during its use. The grip or sleeve may
also provide a certain amount of strain relief
support for the lead wire,

Although connectors of this type now in use
are generally satisfactory for the purposes in-
tended as long as they remain in good condition,

the breakage and failure thereof due to the re- &

peated flexing, bending, end tension stresses
- which accompany the ordinary use of these con-
nectors is relatively high.

The principal object of my invention is to pIro-

vide plug-in connectors of this type which have a

much greater service life than that of connectors
heretofore available in the art. An additional
object of my invention is to provide improved
long-life connectors which can be manufactured
at little or no greater cost than the present con-
nectors intended for the same purposes.
According to my invention, the usual fabric or
thread separator which overlies the conductor of
the lead wire portion of the connector, contrary
"to the prior practice, is not removed when the

connector is assembled. A clip of thin metal

overlies the end of the lead wire and the sepa-
rator which is left in place thereon. Projections
provided on the inside of the clip extend through

the serving to engage the strands of the lead wire
The terminal or contact member is .

conductor.
crimped or pressed onto this end of the lead wire
with the metal clip thereon. The separator,
which is left on the end of the conductor, serves

both to support the conductor, and as a sleeve .
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My invention relates generally to mono-cord -

housing or retainer for the ends of any of the
conductor. strands” which may become broken
through extended use. This construction con-
trasts with the usual connector assembly and
construction wherein the end of the lead wire
conductor is completely bared and stripped of all -
insulation, including the inner separator, and a
terminal is then fastened to the bare end.

For a more complete understanding of the na-
ture and scope of my invention, reference may

. Now be had to the following detailed description

taken in connection with the
drawing, in which: .

Fig. 1 shows & lead wire with the different .
layers or parts of the insulation stripped there-
from so as to show the construction thereof; .

Figs. 2, 3, and 4 are sectional views taken on
lines 2—2, 3—3 and §—4§, respectively, of Pig, 1;

Fig. § is a perspective view of'a thin metal clip
member before it is applied to the end of the lead:
wire;

Fig. 6 is a view showing the metal clip applied
over the stripped end of a lead wire;

Fig. T is a sectional view taken on line 7—7 of
Fig. 6;

Fig. 8 is a fragmentary view of a terminal or,
contact member which is to be applied to the end
of a lead wire;

Fig. 9 is g side view of a completely assembled
electrical plug-in connector; and,

Fig. 10 is a sectional view taken on line {0—16
of Fig. 9. '

Referring now to Figs. 1 through 4 of the
drawing, & lead wire or cord is indicated generally
at § having a flexible, central, stranded conductor .
8. The conductor {8 is covered with a separator
! made up of threads wound in long spirals of
relatively few turns per unit length, around the
conductor. This type of covering, when thus
formed, by winding threads around a conductor,
is referred to in the art as a “serving” or “serve.”

accompanying

-And, when the threads are wound in long spirals

50 as to be nearly lengthwise with the conductor,
the covering is referred to as a “long serve.”
Such a serving has considerable longitudinal
strength. It will be understood that the sepa-

- rator i, instead of being in the form of & serv-

ing as shown may also be in other forms such as
8 long single braid. The threads making up the
separator {{ are preferably formed of long, staple
cotton fibers. ‘However, certain other fibrous
materials such as wool fibers, silk, synthetic
fibers, spun glass, etc., may be used. ;

A sheath of rubber insulation {2 is extruded
over the separator or serving 11, Ordinarily the




- linder that would be

" between the terminal

2

lead wire will be provided with an outer woven

or braided fabric sleeve i3 over the outside of the

yubber insulation 12, as shown. However, the
braided sleeve I3 is not essential, and may be
omitted. The lead wire or cord § shown and de-
scribed is representative of -different types and
grades of wire or conductor cord that are:regu-
- larly available on

Figs. 5 through 10 of the drawing to show the
assembly and construction of one form of elec-
frical plug-in connector which - embodies ' the
features of my invention. In Fig. 5 a thin metal
clip 14 is shown
{5 punched out and turned up therefrom, as
shown. The clip or member i4 may be formed
- of tin, iron, copper, zin¢, cuprous alloys,
attaching a terminal or connector to the. end of
a lead wire, the braided sleeve 13 and rubber in-
sulation 2 are stripped away from one end of
the lead wire, leaving the: separator 11 intact
thereon. The clip 14 is then wrapped around

- strain relief suf

the market, in large quantities. -

10
 show the ruggedness .and

having four projections or points .
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the stripped or trimmed end of the lead wire, as

- shown In Fig. 6. The rear of the clip 14 should
preferably fit against the end of the rubber in-
sulation (2, and the edges of the clip {4 should
be spaced apart, or separated, as indicated at 16
(Fig. 6). By having the edges of the clip 14 thus
spaced' apart, the clip {4 may bé readily pressed
and crimped without having to distort the cy-

> formed if the edges of the

clip 14 abutted each other. This same result

may be obtained by having the edges of the clip

i4 overlap each other. The prongs or projec-
tions 15 on the inside of the clip 14 project into

the strands of the central conductor 10 as shown

‘in Fig. 7. When
terminal member
_onto or over the end of

a terminal member, such as the
28 shown in Fig. 8, is crimped
the lead wire, the projec-
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or serving 11, which extends clear out to the end

of the conductor {0, gives & material amount of

rt to the end of the conductor
10 where it is fastened to the terminal 20. -

In order to obtain an indication of the longev-
ity of service to be obtained from connectors of
this type, they may be subjected to repeated bend- -

"ing and flexing in & suitable testing machine, 80
as to closely approximate actual service condi-
tions. Actual extended tests have been made to

_serviceability of con-
nectors made according to my invention. Sam-
ples of connectors of the -construction shown in

' Fig. 10 withstood up to 800,000 to 800,000 bend-
ing cycles without failure. Similar plug-in con-
nectors without the separator {1 failed at only:
80,000 cycles of bending. = . i

-In addition to the above flexure tests, sample
with and without the.separator
removed from the ends thereof have been tested
for tensile strength. In making these tests, the
force required-to “pulliout” the lead wire from
the connector is measured. Samples of cons
nectors having a construction as shown in Fig.

10, wherein the separator extends to the end of

" the conductor were found to have an average

30

35

tions IS will be further pressed Or. forced into .

the center-of the conductor 10. : .

The terminal or contact member 20 comprises
a solid end portion 21 with a larger diameter
tubular or
from the rear thereof. After the clip {4 is placed
on the prepared or stripped end of a lead wire,
as shown in Figs. 6 and 7, the terminal 20 is
slipped over this end of the lead wire and the
tubular portion is squeezed or crimped thereto as
- shown in Fig. 10. Finally, & resilient grip or
sleeve 23, which may have been previously slid
back on the lead wire, is pulled over the tubular
portion 22 of the terminal 20, as shown. The
grip 23 fits tightly or snugly around the rear end

22 of the terminal 20 and the adjacent end of the

lead wire, and covers the end of. the braided
sleeve 13. In this manner, a neat and sturdy
electrical connector assembly and. construction is
. readily made.

hollow section 22 extending integrally
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A good electrical and mechanical'connection )

20 and the central conduc-
tor 10 is made through the clip {4 and the prongs
or projections 18 projecting deeply into the heart
of the conductor. The indentations 24 in the
tubular portion 22 provide good electrical con-
tact with the clip 14, The indentations 24 and
- erimping also serve to securely fasten the ter-
minal 20 to the end of the lead wire.
Although the grip 23, braid 13 and insulation
12 provide a certain amount of strain relief sup=-
_ port for the end of the central flexible conductor
18, the same as in prior constructions, it must

still withstand repeated flexure stresses at the

end to which the terminal 20 is attached. Ex-

60.

tended tests and observations of my improved .

connectors have shown that the strong separator

7

-épyll out” strength of about 23 pounds. Similar
plug-in connectors having the separator removed
from the trimmed end had an average “pull out”
strength of about 15 1bs. It -is thus apparent
from these flexure and “pull out” strength tests
that electrical connectors made according to my
invention will give much longer service in use.

Besides the above outlined advantages and im-
proved wear and strength properties of my con-
nector constructions given by retaining the
separator or serving at the end. of the lead wires,
the elimination of the additional step of remov-.
ing this part of the insulation is an important
manufacturing advantage. Heretofore, this
separator has been removed by & slow burning
operation which was an additional cost item in
the manufacturing cost of these connectors. '

Since further changes may be made in the
foregoing construction and .different embodi-
ments of my invention may be made without de-
parting from the scope thereof, it is intended
that all matter shown in the accompanying
drawing, or described heretofore, shall be in-
terpreted as illustrative and not in a limiting
gense, and that the claims shall be given a con-
struction as broad as is consistent with the state
of the prior art. -

1 claim as my invention:

" 1, Electrical connector means comprising,
combination; & lead wire
ible conductor, a fibrous covering over said con-
ductor, and a sheath of insulation over said
fibrous covering; a thin metal clip on one end -
of said lead wire from which said rubber insula-
tion has been removed, said clip enclosing said
fibrous’ covering and portions of said clip being
in electrical conductive relationship with said
flexible conductor; and a contact member hav-
ing a tubular portion for receiving the end of
said ‘lead wire having sald clip thereon, said
tubular portion of the terminal being crimped
onto the clip at the end of the lead wire to pro-
vide a mechanical and electrical connection be-
tween the lead wire and the terminal.

2. Electrical connector means comprising, in
combination; a lead wire having, a central
stranded conductor, a separator enclosing said
stranded conductor, and a sheath of rubber in-
- sulation over said-separator; a thin metal clip .

in
having, a central, flex-
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wrapped around one end of said lead wire from
which soid rubber insulation has been stripped,
sald clip enclosing said separator end having st

least a portion thereof projecting into said .

stranded conductor; and s plug-ln terminal

_member having a tubular portion on the rear
thereof for receiving the stripped end of said
lead wire having s2id clip thereon, said tubular
portion of the terminal being crimped onto sald
clip at the end of said lead wire %o provide o
mechanical ard electrical connection between
sald lead wire and the terminsl; said separaior
providing both g strength Lupport and housing
for the end of said siranded conductor. )

3. In an electrical connector, in combineation;
2 lead wire having, & central stranded conduc-
tor, & fabric separator enclosing ssid stranded
conductor with the threads of sald separator
extending genevally longitudinally of the lenzth
of the conducior, and & sheath of rubber insu-
lation exiruded over said separator: o thin metsl
clip around one end of sald lead wire from which
sald rubbsr insvlation has been removed, seid
clip enclosing ¢he ends of sald separator and
conducter; s plurality of integral projections on
the Inside of said clip projecting into said sirand-
ed conductor providing electrical contact there-
with; and 2 plug-in terminel member having g
tubular portion on the rear thereof for receiving
the stripped end of said lesd wire having said
clip therecn, said tubllar portion of the termi-
nsal being crimped onto the clip and the stripped
end of the lead wire thersin so as to fasten ihe
terminal thereto and provide & good elecirical
connection with the clip; =aid separator provid-
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ing both a support for the end of said stranded
conductor in flexure stressing and a reteining clo-
sure for broken ends of the conductor strends.
4. A plug-in eléctrical connector construction
adapted to withstand repeated flexing compris-
ing, in combination; a. lead wire having, & cen-
tral stranded conductor, a serving around said
stranded conductor in which the threads of said
serving are in long spirals of relatively few turns
per unit length of the conductor, a sheath of
rubber insulation extruded over said serving, and
8 braided sleeve over said rubber sheath: a thin
metal clip pressed around one end of said lead
wire from which ssid rubber insulation snd
braided sleeve have been stripped, the edges of
said clip being apart, said clip enclosing the ends
of said serving and conductor, a plurality of in-
tegral projections on the inside of said clip pro-
Jecting into sald stranded conductor to provide
electrical contact between the clip and conguc-
tor; & plug-in terminal member having s tubu-
lar portion cm the rear thereof for receiving ssid
stripped end of the lead wire having said clip
thereon, said tubular portion of the terminal he- -
ing crimped onte the stripped end of the lead
wire therein so as to fasten the terminal thereio
and provide g good electrical conpection with
seid clip; and a resilient grip fitting over the
tubular portion of said terminal member and the

-adjacent portion of sald lsad wire; said serving

providing both a2 support for the end of said
stranded conductor in Hexure siressing and a re-
teining closure for brokem ends of the condue-
tor strands adjacent the rear end of said clip.
EINAR R, OLSOK.




