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4 Claims.
1 )

This invention relates to electrical connectors
and more particularly to multi-wire cable con-
nectors of the so-called plug-in type. If relates
more specifically to an electrical receptacle and
plug as well as to the combination of plug and
receptacle. The invention is particularly useful
for plugs and receptacles and combinations there-
of used for sound reproduction and/or recording.

In this art a shielded conductor has been used
extending from the transmitting to the amplify-
ing station, as well as conductors for controlling
a phonograph. While various means have here-
tofore been suggested for coupling leads to a
phonograph for the operation of the same, they
have all failed for one reason or another to ac-
complish these purposes efficiently. By the pres-
ent invention new plugs and receptacles and new
combinations of them are provided in such a way
that they are particularly useful and convenient.

With this invention a novel receptacle can be
readily produced which provides excellent shield-
ing for one or more of the leads carried thereby
as well as the contact connected to sald lead or
leads.

Other objects of this invention are: to provide
a novel plug which may be readily produced and
which provides excellent shielding for one or
more of the leads carried thereby and the contact
connected to said lead or leads; to provide a novel

combination of plug and receptacle; and to Pro-

vide a novel combination of plug and receptacle
wherein = pair of cooperating contacts are well
shielded in a very efficient and simple manner.

These as well as other objects of this invention
will be apparent from the following description
in connection with the accompanying drawings,
in which

Fgure 1 is a detail exploded perspective view of
some of the parts of the receptacie;

Figure 2 is g similar view of parts of the plug;

Figure 3 is g longitudinal cross-sectional view
of the plug and receptacle along line 3—3 of
Pig. 6. :

Tgure 4 is a longitudinal cross-sectional view
of the plug and receptacle, with the housing of
the plug and receptacle omitted, this view being
taken on a plane about 90° from the plane of the
section shown in Figure 3;

Figure 5 is a view of the outer end of the plug
shown in Figure 4;

Tigure 6 is an outer end view of the receptacle
shown in Figure 4;

Figure 7 is a sectional view along line 1—1 of
Fig. 6;
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Figure 8 is a sectional view aleng line 8—8 of
Fig. 4, ’

Figure 9 is a sectional view along line 9—38 of
Fig. 5; .

Figure 10 is an enlarged side view partly in sce-
tion showing how the multi-wire cable is con-
nected to the combined clamp, strain relief, and
electric static shield of this invention.

A short cylinder | of insulating material is
provided having a thick wall. This cylindcr,
with its associated parts, constitutes a socket.
A projecting cylindrical portion 2-(Fig. 3) of
cylinder { is of slightly less diameter than the
: Four longitudinal parallel holes, com-
prising the pairs of holes 3 and 3’ disposed al
right angles, extend through the cylinder | par-
allel to the axis of this cylinder. Enlarged ends
4 and &8’ of the holes 3 and 3, respectively, are
provided, as shown in Figs. 3 and 4. Four larger
holes 5 (Figs. 1 and 7) extend through the cyl-
inder { parallel to the holes 3. One cnd of cach
of the holes 5 is reduced as shown at 8 in Fig. 7.

A disk 7 of insulating material (Fig. 1) of the
same diameter as the projection 2 is provided
having rectanagular holes 8 therethrough for
contacts or plugs aligned with the holes 5. Holes
$ and 9’ are provided through the disk 7 so that
they can be aligned with the holes 3 and 3’ in
cylinder ¢{. A transverse or diametrical slot i0
is provided along.the outer face of the disk 1.
A metal support or cross-piece 1§ is to be located
in the slot 18. A c¢ylindrical projection 2 which
is a part of an electrical shield is provided on the
support §f and is adapted to project through
the disk T and into the central opening {3 of the
cylinder {. A lug {2’ is provided on cylinder
42 and corresponding slots £2'7 in disk T and
cylinder { in order to insure assembly of these
parts in a predetermined proper angular position
with relation to each other. o

A thimble {8 (Figs. 3 and 4) of insulating matc-
rial is located in the opening (3 of cylinder f.
Tt has an annular shoulder {5 cooperating with .
a shoulder 15’ on the proiection #2 of cross-
piece §f to keep this thimble {4 from moving in
one direction. A ring 18 of insulating material is
provided tobearagainst the other end of the thim-
ble §&tokeepit from moving in the other direction.
A metal strap 20 (Figs. 1 and 4) is kept in place on
the cross-plece t! by rivets 2{ which extend
through openings 3 and § in the parts { and T and
corresponding openings in said strap and cross--
picce. The radial arms of strap 20 are slightly
wider than and therefore overlap the reduced
portions of the radial arms of the cross-picce
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on which they bear. Strap 20 has a slot 20’
which is engaged by a key or lug 20°’ on ring 16
to prevent the latter from turning. This strap
20 extends along the outer face of cross-piece
t1. The bolts 21’ (Fig. 3) in holes 3’ and 9’ may
be provided to attach the cylinder { to a support.

A metal strap 22 is kept by means of rivets
21 in assembled position with strap 20, cylinder
i, and disk 1. Shielding wings 23 are provided
on the strap 22, these wings having slots 23’
thereacross to provide lugs 24 for convenience
in clamping g cable to sald strap. :

A support for cylinder | may, for example, be
provided comprising a metal cylinder 25 (Fig.
3), having a flange 26 at one end bearing against
the disk T and having a flange 27 at its other
end by which it can be attached in place, as in~
dicated in Fig. 3, by bolts 28 to a support 29.
However, either the plug or socket of this in-
vention may be fixed in place and the other con-
nected thereto, or they can be connected to the
ends of separate leads and then connected to-
gether.

Female contacts 30 (Figs. 3, 4, 6 and 7) are lo-
cated in holes 5 in the socket | and are main-
tained in position by the disk T in such manner
that they are kept from turning but have some
freedom of longitudinal movement. Four of these
contacts are spaced in accordance with the holes
5 in cylinder 1 (Fig. 1) and one is located along
the center line of this cylinder.

As shown in Figs. 4 and 7, each contact assem-
bly 38 has a bottom wall 31 and side walls 32
with a right-angular contact spring 33 sprung be-
tween a slot 34 in the wall 31 and the lugs 35
and 35’ which are bent over extensions of the side
walls 32. The entrance ends of these contacts can
move laterally or float. The lugs 35 are bent up
so as to rest against the end of a recess in disk 7
to keep the contacts 30 from coming out. Lugs
35 are provided along the side walls 32 of the
contacts 30 to keep the springs 33 positioned.
Flared ends 37 of the contacts 30 guide the pins
58 (to be described) into position under springs
33.

The central female contact 30 is located in the
thimble {4 (Fig. 4). The lugs 35 on this contact
bear against the ring 16 to keep this contact from
heing pushed out when its mating plug is inserted.
The opening of ring {6 has an inner rectangular
portion {6’ in which said contact loosely fits and
whereby the latter is prevented from turning.
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The plug 49 (right-hand portions of Figs. 3 and

4) will now he described. It comprises a disk 4%
of insulating material having recesses 46 for
heads of screw bolts 41. It is provided with an
annular seat 48 for the rim of a metal cap 49
which is connected to disk 45 by bolts 47 that are
screwed into the threaded lugs 50 on the inside of
cap 49. A rim 51 is provided for convenient de-
tachment of the plug 40 by hand. A disk 52 of in~
sulating material is provided having the same di-
ameter as the seat 48. It is attached by rivets
53 (Fig. 4) to the disk 45. A tubular metal shield
54 is kept in fixed position along the axis of the
plug 40 by radially-extending projections 55 hav-
ing holes 55’ therein through which the rivets
83 pass. These rivets 53 also pass through holes
in disks 45 and 5§2.

A connector strap 56 (Figs. 2, 4 and 9) is pro-
vided and the rivets 53 maintain the same in as-
sembled position, thus keeping the parts 45, 52,
55 and 56 secured together. The strap 56 is iden-
tical with the strap 20 of the socket or receptacle,
and its arms are slightly wider than and therefore

65
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overlap the reduced portions of the shield pro-
jections 85 against which they bear. .

Pour male contacts 58 (Figs. 3, 5 and 9) are
mounted in the disks 45 and 52 so that they can
be plugged into the contacts 30. These contacts
are loose or float in their mountings so that their
ends have some freedom of lateral movement.
Integral enlargements 59 having fiat faces are
provided on the pins 58 to keep them in place and
to prevent them from turning. A longitudina] rib
or guide 60 (Fig. 4) is provided on the shield 54.
This rib fits into the slot 12’’ (Fig. 1) in the cyl-
inder I. An annular internal recess 61 (Fig. 3)
is provided at the outer end of the shield 54. This
recess fits loosely over the reduced end 62 of the
metal extension 12 in the socket {.

A cylindrical plug 63 (Fig. 4) of insulating ma-
terial is provided inside of the shield 54. It has
a reduced portion which provides an abutment
that rests against an annular shoulder 64 on the
inside of shield 54. A cylindrical plug §5 of insu-
lating material of the same diameter as plug 63
rests against the plug 63. The reduced end 66
of plug 65 provides a shoulder which bears against
the strap 56. The rib 66’ (Fig. 8) coacts with a
corresponding slot 66’’ in strap 56. The plugs 63
and 65 are thus secured in place and plug 65 and
thereby the central contact 58 are prevented from
turning. oL

A voice wire conductor 15 (Fig. 10) which is in-
sulated as indicated at 76 and well shielded by a
braided metal shield 17 has the bared end 178
thereof soldered in the hollow end 63 of the cen-
tral contact 58, as shown at 69. The conductor 75
and other insulated conductors 80 are shown as
These conductors
88 are for making the desired connections to a
control device or other devices'in the known way.
They carry heavy currents compared to the cur-
rent in wire T5.

A combined shield and strain reliever 85 (Figs.
2, 3,4, 5, 9and 10) is provided. It comprises two.
semi-cylindrical mating clamping members 86
each having an enlarged semi-circular portion 87
at one end thereof. Each one is provided with op-
positely extending flanges 88 (Fiig. 2) terminating
short of the outer end thereof. These portions
86 can‘be clamped together by threaded bolts 89
passing through holes in the flanges 88. The
flanges 88 are cut away at their face portions as
indicated at 88’ to provide outwardly extending
passageways for the three leads 80 as shown in
Figs. 9 and 10. Slots 30 (Figs. 9 and 10) are pro-
vided in the flanges 88 {0 receive the edges of the
strap 56. Inwardly extending integral projections

- 81 (Figs. 4, 5 and 10) are provided at the outer
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ends of semi-circular clamps 88. The edges
thereof are adapted to bite info the Insulated
cable. Inwardly projecting portions 92 of mem-
bers 86 have semi-circular recesses 93 thereacross
to provide a passageway and g fairly snug fit for
the braided shield 11. This passageway is en-
larged inwardly as indicated at 34 (Fig. 10). The
faces 88 of the portions 92 bear against each
other when the parts are assembled. A radially
extending slot 96 is provided across one of these
lugs for passage of a lead 87 formed of twisted
strands of the braided metal shield 11.

The bare braided lead 97 (Fig. 10) is connected
by soldering to the upper left-hand prong 58
(Figs. 5 and 9). One of the leads 80, which passes
through the corresponding passageway 88’ is sim-
ilarly connected to the right upper prong 58 (Figs.
5 and 9). The other two leads 80 which extend
through the lower passageway 88’ are connected
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in a similar manner to the other two prongs 58
(Mg. 5). This electrically connects all of the
leads to the plug. :

As will be understood from the above descrip-
tion, one of the prongs 88 of the plug, the upper
left one in Fig. 5, has the ground lead 87 secured

.thereto. But since the combined strain reliever
and shield 86 (Fig. 2) must be at the same ground
potential as the braided shield 11, and mere con-
tact between them at the passageway provided
by the recesses 93 is not to be relied upon, elec-
trical connection is made between the strap 56
(Fig. 5) and the prong 58 to which the lead 97 is
soldered, by means of & short wire 89. Also in
order effectively to ground the shielding parts 11,
20 and 22 of the socket or receptacle, and thereby
avoid relying upon the uncertain electrical con-
nection between the strap 22 and the braided
shield 11’ of cable 81’ when the latter is clamped
to said strap by bending over, the lugs 24 thereof,
the female contact 30 into which the upper left
hand male contact §8 (Fig. §) enters, namely, the
upper right hand contact 30 (Fig. 6), is electrical-
1y connected by a short lead 101 to the strap 20.
All of the said shielding portions of the plug and
receptacle are thus maintained at the same
ground potential as the braided shields 77 and
17’ of the cables 81 and 81’. ]

Fig. 4 illustrates in broken lines the case where
s cable 81’ similar to cable 81, is attached to
the receptacle or socket. The ground lead 87°,
formed by twisted strands of the braided shield
17’ for the voice wire 18’ of cable 81°, is con-
nected by soldering to the {emale contact 30
(Pig. 6) to which lead 10 is connected. The
bared end of wire 18’ is soldered to the central
female contact 30, and bared ends of the con-
trol wires 80’ are respectively soldered to the
other three female contacts 30 which are adapt-
ed to receive the respective prongs 58 of the
plug to which the bared ends of the correspond-
ing leads 88 of cable 8¢ are respectively soldered.
When the soldered connection between the voice
wire 78’ and the central contact 30 has been
made, a piece of insulating material is placed
over said connection and the wings 23 of strap
22 are then bent down over the lead 18’ so as
to effectively shield the latter.

¢ is to be noted that the short leg 23’ of the
spring 38 in each of the femsle contacts 30 not
only serves to anchor said spring but also coacts
with the outer end portions of the bottom and
side walls and lugs 35’ of the contact, to form &

. confining pocket for the soclder used in securing -

one of the ieads to the contact; end constitutes
2 limit stop for the end of said lead.

1t will be obvious that instead of fixing the
socket or receptacle of my improved connector
to 8 wall or other support as shown at 27, 26 and
"ag (Fg. 3) and pushing the plug 40 thereinto,
the piug may be fixed to a support and the socket
pushed - thereon, or the plug and socket may be
respectively attached to iree ends of cable sec-
sions and then connected together. When the
plug 49 is the fixed part of the connector and
the socket or receptacle is connected to the iree
end of & cable section, the cap 48 and combined
shield and sirain relief 88 of the plug are respec-
tively replaced by the support or cylinder 28
and strep 22 of the receptacle (or by like parts).
and the ssid support and strap of the receptacle
are respectively replaced by the cap 4% and the
shield and strain relief 85 of the plug (or by like
partsi. This can readily be done as the con-
struction and dimensions of the plug and recep-

tacle are such that the parts 28 and 4% and also

" the parts 22 and 88 are interchangeable. In this

10

15

20

25

30

40

46

50

65

80

65

70

76

connection it may be noted that the cylinder 28
is of such internal diameter as to fit telescopically
over the disk 48 of the plug, and that the larger
end portion of cap 49 is of such internal diam-
eter as to fit telescopically over the disk T and
the reduced portion 2 of cylinder § of the re-
ceptacle; and also that the slotted flanges 88
of the shield and strain relief 85, are adapted
to be applied to the strap 20 (a duplicate of strap
56) of the receptacle with the edge portions of
said strap seated in the slots 80 of said flanges.
When the piug and receptacle are to be respec-
tively connected to the free ends of two cable
sections, no change Is made in the plug, but the
support 28 and strap 22 of the receptacle are re-
spectively replaced by substantial duplicates of
the cap 49 and combined shield and strain relief
85 of the plug.

I claim: ' )

1. In an electrical connecting device for a mul-
ti-wire cable having a single wire thereof pro-
vided with metallic shielding: the combination
of & socket-type connector comprising -contact
members for sald shielding and cable wires re-
spectively, an insulating housing carrying said
contact members- and exposing the same at an
end of the housing, a first shield member for a
single one of said contact members and electri-
cally connected to another of sald contact mem-
bers, said housing having insulating means po-
sitioned about said single contact member and
extending beyond the end thereof, said insulat-
ing means being arranged to provide a locating
opening in sald housing at said single contact
member; and a plug-type connector adapted for
coupling to said socket-type connector and com-
prising an insulating body, connector pins car-
ried by said body and projecting from an end
thereof for connection with said contact mem-
bers respectively, & second shield member for
the connector pin corresponding to said single
contact member and projecting from said insu-
lating body, said second shield member being en-
gageable with said locating opening in only one
angular relation of sald connectors to each other
and being electrically connected to the connector
pin corresponding to said other contact mem-
ber to cause said shield members to be positively
electrically connected together when said con-
nectors are in coupled relation to each other.

9 In an electrical connecting device for a

‘multi-wire cable having a single wire thereof

provided with metalilc shielding: the combina-
tion of a socket-type qonnector comprising con-
tact ‘members for sald shielding and cable wires
respectively, an insulating housing carrying said
contact members and having openings in an end
face thereof to expose the ends of said contact
members, said -housing having & recess extend-
ing from said end face and surrounding that one
of said contact members corresponding to the
shielded wire of sald cable, and & first shield
member in sald recess around said one contact
member, sald first shield member being electri-
cally connected to another of said contact mem-
pers; and & plug-type connector adapted to be
joined to said socket-type connector in one rela-
tion only, said plug-type connector comprising
an insulating body, connector pins carried by said
body and projecting from an end face thereof for
connection with sald contact members respec-
tively, a second shield ‘member- surrounding the
connector pin corresponding to said one contact




2,450,371

7

member and projecting from said insulating
body to engage said recess as said connectors are
joined together, said second shield member be-
ing electrically connected to the connecter pin
corresponding to said other contact member to
cause sald first and second shield members to
be positively electrically connected together by
said other contact member and corresponding
connector pin when said connectors are joined
together.

3. The combination set forth in claim 2, where-
in sald second shield member projects beyond
said connector pins and is adapted to engage
said recess in only one relation of said connectors
to each other.

4, In an electrical connecting device for a
multiwire cable having a single central wire
thereof provided with metallic shielding: the
combination of a sockei-type connector compris-
ing contact members for said shielding and cable
wires respectively, an insulating housing carry-
ing said contact members and exposing the same
at an end of the housing, the one contact mem-
ber corresponding to said shielded cable wire
being at the axis of said housing, a first shield
member surrcunding only said one contact mem-
ber and electrically connected to another of said
contact members, said housing having insulating
means positioned about 'said one contact mem-
ber and extending beyond the end of said one
member, said insulating means belng arranged

to provide a locating opening in said housing.

about said one member; a plug-type connector
comprising an insulating body, connector pins
carried by said body and projecting from an
end thereof for connection- with said contact
members respectively, a second shield member
surrounding the connector pin corresponding to
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sald one contact member and projecting from
said: insulating body, said second shield mem-
ber being engageable with said locating open-
ing in only one angular relation of said connect-
ors to each other, said cable wires and shielding
being electrically connected to said connector
pins respectively with the central wire of said
cable being connected to the connector pin cor-
responding to said one contact member and the
shielding of said central wire being electrically
connected to the connector pin corresponding to

- said other contact member so that sald shield

members are positively electrically connected to
each other wheén said connectors are joined to-
gether; and a clamping device secured to the
outer end portion of said second shield member,
said clamping device having an outer portion for
said cable as a whole and an inner restricted por-
tion for only said centrally~located shielded wire.
CHARLES W. DANN.
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