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This invention relates to electrical plug and

socket connectors and has for its object to pro-
vide self-locking electric plug and socket con-
nectors with retractable contact elements. The
invention is applicable to plugs and sockets of
many kinds including plugs and sockets for

domestic use, and is especially applicable fo con~ -

ntectors having a multiplicity of contact elements
adapted to be engaged in or with corresponding
elements carried in a common moulding so as to
establish a number of separate circuits.

The main characteristic of plugs in accord-

ance with the present invention is that the con-
tact elements such as for instance contact pins
- or tubular sockets are normally housed in re-
tracted positions in the moulding or casing and
are thus protected from damage and cannot be
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clearly understood and carried into practice ref-

erence is hereby made to the accompanying

drawings, wherein an example of a plug and

socket connector in accorda.nce with the inven-
tion is illustrated. |

In these dra.wings

Figure 1 is an elevational view of a plug and
socket in engaged or connected relationship:
Figure 2 is a longitudinal section of the plug:
Figure 3 is a longitudinal view of the socket;
Figure 4 is a plan view of the socket; and
Figure 5§ is a longitudinal section showing the

- plug and socket in connected position,

‘Referring to these drawings the numeral { des-

15 1gnates the outer casing of the plug which is pro-

tampered with, but when the plug and socket are -

connected all the contact elements of one series,

i. e,, either the plug pins or the socket elements,
are first advanced so that they enter or engage
‘the corresponding connection elements, the fur-

ther pressing home of the plug into the socket or

vice-versa, locking the plug to socket with plug
and socket contact elements in connected posi-
tion. One convenient way of effecting this lock-
- ing action is that disclosed in my prior applica-
tion Ser. No. 487,761, filed May 20, 1943, now
Patent 2,423,250, issued May 22, 1947, where a
clamping rod engages and locks itself to a socket
element, This clamping rod may itself be one
~of the contact elements of the plug, or several
small clamping rods may be employed as con-
tact elements, or alternatively all contact ele-
ments may consist of such clamping rods.

~ The invention may therefore be said to consist
broadly of an electrical plug and socket connec-
tor, wherein the plug or socket contact elements
are, when the plug is disconnected from the
socket, held in retracted position within a casing
until the plug and socket are applied one to the
‘other, whereupon the plug or socket contact ele-
ments are projected by the plugging action into
engagement with fheir corresponding socket or
plug contuct elements, the final movement es-
tablishing connection of the plug and socket en-
suring the positive locking or securing of the plug
to the socket with all the contact elements en-
gaged In circult establishing relation.

The characteristics in use of the plug and
socket connector according to this invention are
that no current carrying parts are or can be ex-
posed whilst the connector is disengaged, being

inserted, locked or being separated.
In order that the invention may be more
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vided at its outer end with a retaining ring 2
which is sprung into a grooved ridge 3 formed

in the casing. Within the casing { a slidable

disc 4, of insulating material, is provided for
carrying the pins or plug contact elements 8§.
'These pins 6 pass through holes in the disc 4 and
have flanges 6§ which seat upon the disc 4 angt a

- retaining ring 1, through holes in which the up-
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per ends or terminal ba of the pins b pass, serves
to retain the pins in position. Centrally of the

‘disc 4 the clamping rod 8, which may be a cur-

rent conductor or an earthing pin, is carried by
and secured to an insulating block 9 integrally
formed with disc 4. The numeral 10 indicates &
cable casing in which the end of the cable 11 is
secured. The cable {1 contains the separate
electrical conductors lia, each of which is con-
nected, for example by soldering, to a terminal

- 9a of its appropriate pin §. Within the enlarged
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inner end 10q of the cable casing 10 a waterproof-

ing packing (2 may be provided so as to pre-
vent the entry of moisture to the wires and ter-

‘minals. The outer end of the casing | is closed

by an insulating disc 12a provided with holes {3
through which the pins 5 can pass, the forward
ends of the pins being just engaged in these holes

“when the pins § are in reftracted position. A

compression spring 14 surrounds several or each
of the pins § and these springs normally act be-
tween the closure disc §2¢ and the disc 4 to hold
the disc 4, and consequently all the pins 5§ in the
retracted position. Centrally of the plug the
device for locking the plug in the socket is pro-
vided.,

This device operates on the same principles as
disclosed in my prior application before alluded

to. It consists, in this example, of a wedging
stud 16 located in the bottom of a casing 16 and

held in position by a ring 1T upon which the
spring 18 bears, this spring surrounding the
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clamping bar 8 and acting between the ring T
and the disc 4. Casing 16 has a collar or ridge
i6a limiting the axial forward movement of the
casing relative to disk 12a. |

Referring to Figure 3, the socket part of the
device consists of the connected casing parts 19
and 20 in which the insulating block 2/ support-
ing the socket contact elements 22 is mounted.
The socket elements 22 are flanged at 23 and are
“held in position on the block 21 by the superim-
posed retaining block 24, the composite fitments
21—24 being secured in position between the up-
per end of a retaining barrel 25 and a shoulder
26 of the casing part 18. The other outer end
of the barrel 25 bears upon the flanged part 27 of
the socket cable carrier 28 which is held in posi-
tion by & spring retaining ring 29 sprung into a
groove 30 formed in the casing part 20. The
separate conductors of the cable 3f are, of course,
electrically connected, as by soldering, to the

terminals 22a of the socket contact elements 22.

Centrally of the socket and loosely held in a
recess between the blocks 21 and 24 a floating
bush 32 is provided for co-operation with the
clamping rod 8. | |

The manner in which the device operates is
as follows: = - |

“When it Is desired to make connection the plug
casing 1 is inserted into ‘the socket casing part
I9 and is adjusted so that the recess la on the
outside of casing { registers with the projection
- 19a of the casing part 19. This positions the pins
v in alignment with the socket contact elements
22. Pressure is now applied to the plug cable
casing §0, which forces the disc T and its attach-
ments, including the pins 5 and the clamping rod
8, together with casing 16 forward and the pins
9 enter the socket elements 22 and the circuits
are established. When collar or ridge 184 of cas-
ing 16 abuts against disc 12a, further forward
movement of the casing and with it of wedging
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arawal of all plug contact members.
connector according to this invention will always
break its circuit suddenly thus tending to pre-

4

which causes the locking wedge 15 to be with-
drawn from the fioating bush 32, which then is

- displaced sideways sufficiently to permit the

clamping head 8a of the clamping rod 8 to pass
through the hole 324 in the bush 32. -
¥From the foregoing description of the unlock-
ing action, it will be obvious that unlocking takes
pPlace very suddenly, namely when the pull ap-
plied to the casing | has withdrawn the wedging
stud 15 sufiiciently so that the clamping rod 8c

-Inay enter the hole 32a¢. Unlocking of the clamp-

ing mechanism is a spring operated snap action,
followed instantly by the spring driven with-
Thus, the

ven{ arcing and
I claim:

- 1. An electrical plug and socket connector

comprising plug and socket contact elements and

casings therefor, the plug element being retract-

the like action.

- able relative to its casing and held in the re-

tracted position when the elements are out of
engagement, said elements being so arranged and
constructed that when they are applied one to
the other the plug element is projected from its
casing Into circuit establishing engagement with

~ the socket element, and locking means positioned
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stud 15 are arrested while the forward movement

~of clamping rod 8 continues and the clamping
- head 8a of the clamping rod 8 is forced forward
beyond the tip of the wedging stud {5 and enters
the hole 32a of the floating bush 32 and passes
- through it. In this relative position of clamp-
Ing head 8a and wedging stud 15, further pres-
- sure will serve to displace slightly the floating
bush 32 sideways thus permitting the wedging
stud {5 to enter the hole 32¢, the amount of such
sideways movement being referred to hereinafter

- as the “displacement distance.” Once the pres-

sure on the cable casing {0 is released, the spring
(8 surrounding the clamping rod 8 will retract
the clamping rod. Owing to the presence in
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within and separated from the plug casing for
locking the plug to the socket when the elements
are in circuit establishing engagement, said lock-
ing means comprising a clamping rod with s
clamping head, a wedging stud in slidable en-
gagement with the clamping rod, yieldable means
tending to press the wedging stud towards the
clamping head, and a co-operating socket plate
with an opening substantially of the joint cross-
section of the operative portions of the clamping
rod and the wedging stud.

2. An electrical plug and socket connector com-~
prising plug and socket contact elements and
casings therefor, the plug element being retrgct-
able relative to its casing and held in the re-
tracted position when the elements are out of en.-
gagement, sald elements being so arranged and
constructed that when they are applied one to
the other the plug element is projected from its
casing into circuit establishing engagement with
the socket element, and locking means positioned
within and separated from the plug casing for
locking the plug to the socket when the elements

~are in circuit establishing engagement, said lock-
- ing means comprising a clamping rod with a

65

the hole 32a of the wedging stud 5. retraction is .

only possible until the clamping head 8a bears
against the edge of the hole 32a which it cannot
pass. Plug and socket are thus secured in the
connected position shown in Figure 5 with the
ridge 16a of the casing 16 resting on the top of the
plug closure disc 12a. |

- As before mentioned, the clamping rod 8 may
be used as a current conductor or may be used
. -solely as the means for locking the plug and
- socket together. When used for conducting cur-
rent its upper end will be provided with a termi-
 nal indicated at 8b, and the floating bush 32 can
- be of conducting material gnd be provided with
an extension 32b to which a conductor can be

~ soldered or otherwise electrically connected.

~ To disconnect the plug from the socket pulling,
force is applied to the casing | (which when the
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clamping head, a wedging stud in slidable en-
gagement with the clamping rod, a spring tend-
Ing to bias the wedging stud toward the clanmp-
ing head, and a laterally slidably mounted coop-
erating socket plate with an opening substan-

tially of the joint cross-section of the operative
portions of the clamping rod and the wedging

stud, sald clamping rod, clamping head, wedg-
ing stud and cooperating socket plate being ar-

- ranged to cause relative lateral movement be-

6d
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tween clamping head and clamping plate sub-

stantially equal to the cross-sectional width of
the wedging stud in the direction of the lateral
plate movement, -

3. An electrical plug and socket connector com-
prising plug and socket contact elements and cas-
ings therefor, the plug element being retraciable |
relative to its casing and held in the retracted
position when the elements are out of engage-
ment, said elements being so arranged and con-

- structed that when they are applied one to the

connector is in use, is not subject to cable pull) 18 other the plug element is projected from its cas-
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ing Into circuit establishing engagement with

the socket element, and locking means positioned

within and separated from the plug casing for
locking the plug to the socket when the elements
are in circuit establishing engagement, said lock-
ing means comprising a clamping rod with a
clamping head, a wedging stud in slidable en-
gagement with the clamping rod, yieldable means
tending to press the wedging stud towards the
clamping head, a co-operating socket plate with
an opening substantially of the joint cross-sec-
tion of the operative portions of the clamping
rod and the wedging stud, and a shield mem-
ber in the plug casing, sald shield member hav-
ing openings therethrough, through which the

+  plug contact element, the clamping rod with the
. clamping head and the wedging stud are passed,

and which shield conceals the plug contdact ele-
ment when retracted into the plug casing.

4. An electrical plug comprising a plug con-
tact element and a casing therefor, a clamping
rod with a clamping head, a wedging stud slid-
ably connected with the clamping rod for con-
Jjoint movement therewith, a member slidable
in the plug casing and supporting the clamp-
ing rod and the plug contact element, an end
wall member fastened to the plug casing and hav-
ing openings therethrough for the passage of the
plug contact element and the clamping rod to-
gether with the wedging stud, yieldable means
tending to separate the end wall member and
the slidable member for retracting the plug con-
tact element relative to the casing and also bias-
ing the wedging stud toward the clamping head,
whereby, upon the application of pressure on the
slidable member against the action of the vield-
able means, the plug contact element and the

clamping rod together with the wedging stud

are projected from the end wall member, and
limit means for arresting the forward movement

- of the wedging stud after a predetermined dis-
tance of travel thereof.

. An electrical plug and socket connector
comprising plug and socket contact elements and
casings therefor, the plug contact element beirg
retractable relative to its casing and arranged to
be held in the retracted position when the ele-
ments are out of engagement and in the projected
position when the contact elements are applied
one to the other, and means positioned within
and separated from the plug casing for retract-
ing and projecting the plug contact element and
for locking the said element to the socket, sald
means including a clamping rod with a clamp-
ing head, a wedging stud slidably connected with
the clamping rod for conjoined movement there-
with, a member slidable in the plug casing and
supporting the clamping rod and the plug con-

tact element, an end wall member fastened to

the plug casing and having openings thereto
for the passage of the plug contact element and
the clamping rod together with the wedging stud,

vieldable means between the slidable member

and the end wall member tending to separate .

the end wall member and the slidable member
for retracting the plug contact element relative

to its casing, and biasing the wedging stud to-

ward the clamping head, whereby, upon applica-

tion of pressure on the slidable member against

‘the action of the yieldable means, the plug con-
tact element and the clamping rod together with
the wedging stud are projected from the end wall
member, limit means for arresting the forward
- movement of the wedging stud after a predeter-
mined distance of travel thereof, and a cooper-
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ating socket plate having openings therethrough
for receiving the plug contact element, the
clamping rod with the clamping head and the

-wedging stud, the opening for receiving the

clamping rod with the clamping head and the

wedging stud being substantially of the joint

cross-section of the clamping rod and the wedg-
ing stud, said wedging stud, upon application of
the elements one to the other preventing a with-
drawal of the clamping head through the respec-
tive socket plate opening when the compressed
vieldable means are released, thereby latching
the plug and socket elements together.

6. An electrical plug and socket connector
comprising plug and socket contact elements and
casings therefor, the plug contaci element being
retractable relative to its casing and arranged
to be held in the retracted position when the
elements are out of engagement and in the
projected position when the contact elements
are applied one to the other, and means posi-

‘tioned within and separated from the plug cas-

ing for retracting and projecting the plug con-
tact element and for locking the said element
to the socket, sald means including a clamping
rod, a member slidable in the plug casing and
supporting the clamping rod and the plug con-
tact element, an end wall member fastened to
the plug casing, a wedging stud, means for sup-
porting said wedging stud slidably relative to the
clamping rod, sald wall member having open-
ings therethrough for the passage of the plug ele-
ment and the clamping rod and for slidably
mounting said support means, yieldable means
between the end wall me; iber and the slidable
member tending to separate said members for
retracting the plug contact element relative to
its casing, and blasing the wedging stud toward
the clamping head, whereby, upon application of
pressure on the slidable member against the ac-
tion of the yieldable means, the plug contact
element and the clamping rod {ogether with the
wedging stud are projected from the end. wall
member, limit means at said support means posi-
tioned to engage a corresponding abutment with-
in the plug casing for arresting forward move-
ment of the wedging stud after a predetermined
distance of travel thereof while the plug contact
element and the clamping rod continue their
forward travel in response to a continued com-
pression of the yieldable means, and a co-oper-

- ating socket plate having openings therethrough

for recelving the plug contact element, the
clamping rod with the clamping head and the
wedging stud, the opening for receiving the
clamping rod with the clamping head and the
wedging stud being substantially of the joint
cross-section of the clamping rod and the wedg-
ing stud, said wedging stud, upon application of
the elements one to the other, preventing a with-
drawal of the clamping head through the respec-
tive plate opening when the compressed yield-
able means are released, thereby latching the
plug and socket elements together.

7. An electriical plug and socket connector
comprising plug and socket contact elements and
casings therefor, the plug contact element being
retractable relative to its casing and arranged to
be held in the retracted position when the ele-
ments are out of engagement and In the projected
position when the contact elements are applied
one to the other, and means positioned within and
separated from the plug casing for retracting

and projecting the plug contact element and for

locking the said element to the socket, sald means




(& |
including a clamping rod, a member slidable in
the plug casing and supporting the clamping
rod and the plug contact element, an end wall
member fastened to the plug casing, a wedging
stud, a sleeve member surrounding the clamp-
ing rod and supporting said wedging stud sld-
ably relative to the clamping rod, said wall mem-
ber having openings therethrough for the pas-
sage of the plug contact element and for slidably
mounting the sleeve member with the clamping
rod and the wedging stud therein, spring means
between the end wall member and the slidable
member fending to separate the said members
for retracting the plug contact element relative
to its casing, and to bias the wedging stud to-
ward the clamping head, whereby, upon applica-

tion of pressure on the slidable member against

the action of the spring means, the plug contact
‘element and the clamping rod are projected from
the end wall member, said sleeve member being

10
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8
co-operating socket plate being arranged to cause
relative lateral movement between clamping head
and socket plate substantially equal to the cross-
sectional width of the wedging stud in the di-
rection of the lateral plate movement, said wedg-
ing stud, upon application of the elements one
to fthe other, preventing a withdrawal of the
clamping head through the respective socket plate
opening when the compressed spring means are
released, thereby latching the plug socket and

- elements together.

15
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positioned to be engaged by the slidable member -
after a predetermined forward displacement -

thereof and to be moved forward together with
the wedging stud, a projection. at the sleeve
- member positioned to abut against the end wall
“member after a predetermined distance of travel
~ of the sleeve member for arresting further move-
ment thereof and also of the wedging stud while

the plug contact element and the clamping rod

continue their forward travel in response to
continued forward displacement of the slidable
‘member, and a laterally slidably mounted co-op-
erating socket plate having openings there-
through for receiving the plug contact element,
‘the clamping rod with the clamping head and
the wedging stud, the opening for receiving the

- clamping rod with the clamping head and the

wedging stud being substantially of the joint
cross-section of the operative portions of the

clamping rod and the wedging stud, said clamp-

ing rod, clamping head and wedging stud and

25
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8. An electrical plug and socket connector as
described in claim 7, wherein said spring means
and said projection of the sleeve member are
constructed and positioned to provide for a lift-
ing of the sleeve member together with the wedg-
ing stud in response to a lifting of the plug
casing with the end wall member fastened there-
to for removing the wedging stud from its latch-
ing position, thereby releasing the latch connes-
tlon between plug and socket elements.

. HENRY JOHN MODREY.
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