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: 1
“Thisinvention’ has'to dewithiarn -elecétrical’con~
tact device and -has -particular “refeferice: to-a
socket for a pin‘type‘contact device. -A‘general
object of the invention is t6 ‘provide an inexpen-
give, simple and highly -effiéient .conitdct device
particularly tiseful on'stranded cable. ,

i Electrical contact devices in‘the nature of ;s'otk-
ets have been made in various mianners. How-
ever, the usual’socket for receiving & pin-member
involves ‘o longitudinally ‘sblit contact sléeve;ione
end of which'is open t6 féééiVé?thé pin~while the
other end is'joined:té the lead lingiorwire. - ‘Stich
split sleeve type sockéts éstablish Jimited: cortact
with the pin ahd; in praetice; thiereis-a wlbstan-
tial voltage drop -or - ele¢tfical “loss geross: such
conrection.

Tt is a general object of thig invention to ‘pro-
vide a socket type connector” ind olving, :geherally,
a plurality -of free or floating: contact ‘segnietits
for engaging the-pin; each of which:is free to-es-
tablish a:separate and st efféctive cortact with
the pin. _ o ‘

. Another 'general ‘object of ‘the fnvention-is %o
provide’ an ‘assembly: of> the ‘enghgding ‘segments
such:as I Have heréinabove referred to with means
whereby the segments are yieldingly urgedinto
efféctive ‘engagement ‘with 4 pin ‘arranged in-the
device. ‘In‘accordafce with my ‘inventienithe
several segments are elongate ‘members' conmect-
ed directly with-the ‘ehdsof: the'strands of -a
cable. Springs strround the-assembly- ofi‘seg~
ments bearing on‘edch one.to urge:it-inwardly
ifto bearihg engagenient with the pin. :

Another object ofi iy invention* is to provide
a -socket contact: deévice“of the getieral sgharacter
hereinabove” referred -to in’which the:segments
sre carried in a simple sleeve whichiserves tore-~
ceive the end portion of ‘the insuldtion on-a:cable
or line connected to the device forming/with:the

cable o complete operative structure which may:

be-used without amplification ‘or arvumnd . which
insulating material®can: be readily. ‘formed or
molded to form a‘carrieror’body. ‘
‘Another: object: of ‘the ‘present: iniverition isito
provide o contact deviceof the general character

Hers which enterinto ‘the: tubular:assembly “for
receiving the pin are simple tubes applied.’over
the. strands of therc¢able towhich the:device’is
connected,  which tubes are intimately' pondedrto
.the  material-of the! strands: by ‘being formed

around the strands through the’spplication of ex-

ternal préssure.

8§ @laims. - (CL 173—332)
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“TThe various ‘objéets 'and-features 'of ty inven- .
tion will ‘be fully -understood  from -the following: 6% means 13 yieldingly: yrging the:contact-partsiin-

: ]
detailed-description:of: a typical ‘preferred form
and: application-:of ithe: invention throtighoit
whieh descriptionreference ismade to the accom-
panying -drawings, in‘whieh:

“PFig.'1:18 4 topor plan view of an-eleétrical con-
tact:device o plug embodying the present-inven-~
tiont ahd showing it assembled ‘on’ or-in+contact
with-a-pair of -eléctrical cables. ' Fig: 2'is-4 longi-
tudinal detailed sectional view of the structure
of the present:invention, béing a view!taken-as
in“didséted by line 2—2 ‘oniPig; 1. “Fig:3iis:an‘en~
larged view of a part of the structure beingta.
longitudinal :se¢tional view of ‘the ‘contact ‘parts
shiown ‘applied ‘over!the ends:of the strands.of &
cable -and shéwing the retainihg: sleéve-around
the’contact parts. ‘Fig. 4 is a'transverse sectional
view taken as indicated by line:4-2:4/0n Fig. 3.> Fig.
5.i§ artrarisverse ssectionalwview: taken:as indicated
by line-5=-5on: Fig.: 1, and Fig! 6.is:an. enlarged
detailed: sectional-viewof:‘one. of the:segments.
taken :substantially:as indiéated by-lihe 68 ‘on
Fig: 3;:shoWwing it-apartsfrom:the other:elements
of ‘thé‘construction. -

" rphe structure provided by my ‘present inven-
tion:is ‘applicable, generally, to sockets - for -re~
ceivingelectrical connectors:of thepin ‘type.. For
example,’it may be sed to advantdge in g con-
struction suitable for: receiving anieléctrical con-
nectorof :the general ‘type or:form which is set

“forth ;in' my - companion -application, :entitled

“Flectrical .connector,”: filedon even:date here-
with; Serial'No. 558,944.  In the present-disclosure
I set forth 4 simple embodinient:of the invention
wherein there-are two. units.of :the invention: in-
corporated-in: a single:structure -to. handle & pair
of:pin:contacts.- {Inpractice a:device may involve
but oneiunit of:the inventien: or-it may:involve
miany units and:these may-be alike or: they may
be-of: different: sizes-or:shapes. - The: construction
that I-have provided may be used in-each of the
units: of -the:construction and; ‘therefore; it-is-to
be understood tHat the following ~description-of
onte ‘of : the' units ‘may- apply-equally-well. to-the

- gther.

The structure that I have: providedcan--be
used most advantageouslyin-connection: withian
electrical .conductor-or :cable G invelving-a plu~
rality-of ‘strands:S'wound or'wrapped together in
the ‘manner : comion -to:stranded- cables. - ‘The -
construction that I have provided involves;rgen~ .
erélly, a contact'part ‘or-segment (B on or in con-
nection with each strand of the cablé, which con- -
tactiparts are-such:as to-forma tubular:assexibly -
for - the reception of a pinttype:electrical scontact;
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wardly, a Fetaining sleeve f! which surrounds
the assembly of contact parts and which also
receives the end portion of the cable C, and if
desired a body 12 of insulating material, prefer-
ably a rubber or rubber-like composition, cast or
otherwise formed around the assembly of con-
tact parts and sleeve and, in the preferred form
of the invention, around the end portion of the
cable C as well.

When a standard cable C, which as I have

shown in the drawings, is used, I remove the

10

insulation 15 of the cable from the end portion )

of the cable 5o that suitable lengths of the strands - *
-the notches 31 therein creates very high pressure

S of the cable are exposed. The several strands

which are substantially round in cross section,

being an assembly of fine wires, are separated

and the contact parts that I have provided are
applied thereto.

15

Each contact part or segment 10 is in the .-

form of a straight tube. In practice I prefer to
use simple round tubing of a size that will slid-
ably receive a strand S of the cable C and I
prefer to form the tubes of a good electrical con-~
ducting material such as copper. In accordance
with my invention I apply external pressure to
the tube while it is on the end of the strand S so
that the tube is compressed onto the strand and
is formed so that it is segmental in cross sectional
configuration, as shown in Fig. 6. The desired
pressure may be applied by means of a die or
forming device which gives the tube the desired
shape.

In the preferred form of the invention I apply
pressure to the tube so that the several wires
of the strand S within the tube are pressed into
intimate contact with each other and with the
interior of the tube and the tube is formed to
have a concave inner wall 20, substantially flat
radial side walls 21, and a convex outer wall 22.
In practice I may apply sufficient pressure so that
the wires of the strand in contact with the interior
of the tube are flattened against the tube and the
several wires are brought into contact with one
another so that they are substantially polygonal
or hexagonal in cross sectional configuration. .
© I form the inner wall 2{ of the contact to have
a radius that will conform to that of the pin to
be used with the device, and I form the outer
wall 22 s0 it is substantially concentric with the
inner wall. The circumferential extent of each
contact part is governed by the number of strands
and corresponding contact parts employed in
the construction. For instance, where I have
employed a cable with eight strands, as illus-
trated in Fig. 4, each contact device extends

around through an angle of about 45 degrees.

In practice I proportion the several contact de-
vices so that they assemble into an annular hody
such as is shown in Fig. 4 which body forms a pin
receiving opening 25 somewhat smaller than the

pin to be inserted in the device when the adjacent

contact parts are in contact with each other. In
practice I prefer to suitably dress the forward in-

ner cover of each contact part to facilitate inser-

tion of a pin into the assembly.

The means 13 provided for yieldingiy urging
the contact parts 10 inwardly involves a plurality
of annular spring elements 38 surrounding the
assembly of contact parts. Each contact part
is provided in its outer wall at suitable points
along its length with indentations or notches 31,
and the notches of the several contact parts
register forming annular channels or grooves
around the assembly of contact parts to receive
or to accommodate the spring members 38. In
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the preferred form each spring member 30 is a
helical spring arranged in a loop with its ends
Joined together forming what is commonly
termed a garter spring. In the preferred con-
struction the springs 80 and the notches 31 are
proportioned so that the spring seat in the notches
and do not project radially outward beyond the
outer walls 22 of the contact parts. In some
cases the springs may be merely applied around
the "assembly without being received into the
contact parts.

The application of force or pressure to the ex-
terior or outer part of each contact part to form

or compressive force at the points where the
notches occur and, in effect, establishes a crimped
condition in the strands or between the strands
and the contact tubes positively preventing dis-

- placement of the contact tubes from the strands.

The retaining sleeve (1 is preferably a simple,
tubular part which carries the assembly of contact
parts so that there is a suitable clearance between
the exterior of the annular assembly of contact
parts and the inner wall of the sleeve. The clear-
ance thus provided is such as to allow for some
spreading or outward radial movement of the
contact parts under the influence of a contact
plug inserted into the assembly.

The sleeve Il is somewhat longer than the.
contact parts and the parts are arranged so that
the assembly of contact parts is located in the
forward end portion of the sleeve. An inwardly
projecting radial flange 498 is provided at the for-
ward end of the sleeve to form a stop or limiting
shoulder for the forward end of the assembly-of.
contact parts. The rear end portion of the sleeve
projects inward beyond the assembly of contact
parts and beyond the point from which the
strands have been bared by removal of insula-
tion 15 so that the end portion of the body of
insulation 15 on the cable C is carried within the
sleeve. This relationship of parts is clearly illus-
trated in Fig. 2 of the drawings. The structure
formed by the assembly of contact parts and the
sleeve Il may be used without any additional
parts.

The body 12 when used is preferably a molded
or cast body of insulating material which encases
the sleeve and the end portion of the cable C.
In the particular case illustrated there are two
cables and the sleeves with their assemblies of
contact parts are molded or cast in side by side
relation in the body 12. It will be apparent that
by having provided a sleeve around the assembly
of contact parts, which sleeve has the inwardly
turned flange 40 at its forward end and has en-
gagement over the forward end portion of the
insulation (5 on the cable C, it is a very simple
operation to mold a body of insulating material,
such as rubber or the like, around the sleeve and
cable without in any way affecting or complicat-
ing the other parts of the structure. It will be
noted from an examination of Fig. 2 of the
drawings that there is a short length of exposed
strands S between the end of the insulation 15
and the assembly of contact parts giving slight
longitudinal play or yieldability to the contact
parts. :

From the foregoing description it will be ap-
parent that I have, by my present invention, pro-
vided a construction in which each individual
strand of the cable C has an individual contact
part directly and intimately joined therewith,
which contact part is to a limited extent loose or
free floating to have individual engagement or
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contact with a pin inserted in the assembly of
contact parts. The springs surrounding the as-
sembly of contact parts act on each and every
one of the contact parts normally urging it in-
wardly and since there is no mechanical tie be-
tween the contact parts except through the
springs and the cable strands, each contact part
is free to center and seat itself on the exterior
of the pin or plug to establish a highly efficient
seating engagement or electrical contact.

Having described only a typical preferred form
and application of my invention, I do not wish to
be limited or restricted to the specific details
herein set forth, but wish to reserve to myself
any variations or modifications that may appear
to those skilled in the art and fall within the
scope of the following claims:

Having described my invention, I claim:

1. An electrical socket including a plurality of
individual contact parts forming a tubular as-
sembly to receive a pin and each having an open-
ing to receive an electrical conductor, a yieldable
element surrounding the assembly of contact
parts to yieldably urge each one inwardly, a sleeve
surrounding the assembly and said elements, and
a body of insulating material surrounding the
sleeve.

9. An electrical socket including a plurality of
individual contact parts forming a tubular as-
sembly to receive a pin and each being a tube
adapted to be connected with an electrical con-
ductor, a yieldable element surrounding the as-
sembly of contact parts to yieldably urge each
one inwardly, and a member surrounding and
housing the assembly of contact parts.

3. In combination a stranded cable, a tubular
contact on each strand of the cable, the contacts
being arranged to form an annular socket, means
normally yieldably urging the contacts inwardly,
a sleeve around the contacts, and a body around
the sleeve, the body being formed of insulating
material.

4. In combination a stranded cable, a tubular
contact on each strand of the cable, the contacts
being arranged to form an annular socket, means
normally yieldably urging the contacts inwardly,
and an insulating member around the contacts,
each contact being shaped around the strand con-
tained therein to have a concave inner face.

5. In combination a stranded cable, a tubular
contact on each strand of the cable, the contacts
being arranged to form an annular socket, means
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normally yieldably urging the contacts inwardly,
2 sleeve around the contacts, and a body of in-
sulation around the sleeve, each contact being
tight on the strand contained therein and hav-
ing a concave inner face anc substantially flat
radial sides and a convex outer face concentric
with the inner face, there being notches in the
outer faces of the contacts, said means including
an annular helical spring carried in the notches.

6. In combination a stranded cable, a tubular
contact on each strand of the cable, the contacts
heing arranged to form an annular socket, means
normally yieldably urging the contacts inwardly,
a sleeve around the contacts, and a body of in-
sulation around the sleeve, the sleeve having an
inwardly extending flange at the forward end
of the receptacle formed by the contacts and hav-
ing an inner end portion projecting beyond the
said receptacle and over the cable.

7. In combination a stranded cable including
conducting strands and insulation over the
strands except at their end portions, a tubular
contact on the end portion of each strand of the
cable, the contacts being arranged to form an
annular socket, means normally yieldably urging
the contacts inwardly, and an insulating mem-
ber surrounding the socket formed by the con-
tacts. )

8. An electrical socket for use on a stranded
cable including a plurality of individual tubular
contacts each having a strand of the cable ex-
tending into it and all assembled to form a socket,
each contact having an inwardly indented por-
tion to grip the strand within it, and a yieldable
member surrounding the assembly of contacts
and held by the notch portions of the contacts.

RALPH S. THACKER.
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