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LOCKING ELECTRICAL CONNECTOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a locking electrical connector 

Such as a connector used to connect between items of 
electrical equipment or to connect electrical equipment to a 
power Supply. 

2. Description of the Related Art 
Some prior art connectors have been designed to reduce 

the ease with which the connector, whether in the form of a 
plug or socket, may be removed from or inadvertently may 
fall out from a mating socket or plug. A known solution, 
used commonly in computer equipment, is for screws or 
clips to be provided at either side of the connector to retain 
the connector attached to the equipment. However screwing 
or clipping the connector to the equipment is laborious and 
in many cases is rendered difficult by space limitations. 

To address this problem it is known for a connector to be 
provided with a locking mechanism which a user needs to 
operate in order to separate the connector from a mating 
connector component. 
An example of a well-known and Successful locking 

connector is that described in our UK patent GB 2383202. 
However, particularly in respect of computers and similar 

Such electrical equipment the continuing drive for compact 
ness of construction has resulted in a Substantial reduction in 
the space envelope that conventionally has surrounded a 
removable connector. 

Thus, for example, recently introduced types of PCU 
feature in proximity to the connector position additional 
metallic tabs or handles for easy removal from a server back. 
Due to the compactness of equipment design the release tab 
provided on many types of lockable electrical connectors 
prevents insertion, and in other cases the limited space 
envelope in proximity to the connector prevents access to 
the release control at Such time as it may be required to 
remove the connector. 

Typically the reduction of space envelope around a con 
nector, when in situ connected to a mating plug or socket of 
an electrical equipment, is confined to a region which 
extends away from the equipment by a distance no greater 
than the length of the connector. Accordingly it should be 
possible to overcome the problem arising from the reduced 
space envelope by providing connectors having a longer 
length body. Thus the release control may then be spaced 
further from the interface end of the connector, at a position 
clear of, for example, any metallic tabs or handles. However 
that solution suffers the disadvantage that it would substan 
tially negate the space reduction advantage which the more 
compactly designed equipment seeks to achieve. That is 
because a greater space would be required between the 
equipment and the wall or other surface in front of which the 
equipment is positioned in order to accommodate the longer 
length connector. 

SUMMARY OF THE INVENTION 

The present invention seeks to provide an improved 
locking electrical connector which may be employed with 
more modern electrical equipment and without requiring a 
greater spacing between the equipment and the Surrounding 
environment. 

In accordance with one aspect of the present invention an 
electrical connector of elongate shape comprises a main 
body having a first end region which comprises one or more 
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2 
electrical contacts in use for contact with a complementary 
connector component and a second end region opposite said 
first end region and from which depends a protective guide 
through which a flexible conductor may extend, said main 
body of the connector comprising a locking mechanism 
whereby, in use, the connector may be selectively releasably 
secured to a complementary connector component, and the 
connector comprising a release control operable to act on the 
locking mechanism and allow release of the connector from 
the complementary connector component, wherein said 
release control is operable at a position further from the first 
end of the connector than said second end as considered in 
the direction of the length of the connector. 

Preferably the release control is operable from a position 
aligned with said protective guide, again as considered in the 
length direction of the connector. 
The locking mechanism may be of a kind which effects a 

locking action between the electrical contact of the connec 
tor and that of the complementary connector component, for 
example to effect a locking action between a conductive pin 
and a conductive socket. Thus it may be of the type 
described in more detail in our UK patent, GB 2383202. 
Alternatively, however, it may be of a kind which effects a 
locking action between the main body of the connector and 
a body or other part of the complementary connector com 
ponent. 
The locking member may be positioned within the main 

body of the connector and the release control may connect 
to the locking mechanism from a position at the Surface of 
the main body, preferably at a position close to said second 
end region of the main body. 
The connector may comprise a handle which is an integral 

part of the release control, or which is securely connected 
thereto. 
The handle preferably comprises one or more finger grip 

positions, such as recesses or apertures, which assist ease of 
application of force to actuate the release control to unlock 
the locking mechanism and facilitate withdrawal of the 
connector from a complementary connector component. 

Preferably the release control is movable in the length 
direction of the connector, between a first, locking position 
and a second, release position. Preferably bias means is 
provided, for example as a part of the locking mechanism, 
whereby the release control normally resides in the first, 
locking position but on application of force applied to the 
handle in the lengthwise direction of the connector, in a 
direction from the first to the second end region of the 
connectors, effects movement of the release control to the 
second, release position. 
The handle preferably has a cross-sectional shape which 

is no larger than the maximum cross-sectional shape of the 
main body, as considered in the length direction of the 
COnnectOr. 

Preferably the release control does not protrude from the 
surface of the main body, as considered relative to said 
cross-sectional shape of the main body. 
The handle may be of an open, tubular type shape which 

extends around the protective guide. 
Preferably the handle is of a skeleton-like form having 

four side faces and wherein at least one and preferably all of 
the side faces are apertured or comprise a recess to provide 
a finger grip position. Thus operation of the handle from any 
access direction is assisted. 
The protective guide for the cable or other form of 

conductor extending to the main body of the connector 
typically is semi-flexible as compared with the relatively 
rigid main body. Thus it serves to minimise the risk of the 



US 9,484,669 B2 
3 

conductor being Subject to potentially damaging sharp 
changes of direction at the exit region from the second end 
of the main body of the connector. The distal end of the 
handle preferably is spaced from the protective guide 
whereby in normal use it does not inhibit flexibility of the 
guide. 
The handle may be supported in a position relative to the 

protective guide formation solely by being connected to or 
formed integrally with the release control or it may be 
Supported additionally by means of one or more lugs or other 
formations which contact either the main body or protective 
guide of the connector. 
One or more guide formations may be provided whereby, 

when force is applied to the handle to move it away from 
said first end region, the handle is guided to move in a 
direction substantially parallel with the length direction of 
the elongate electrical connector. 
A guide formation may comprise a groove in one of the 

main body (or protective guide) and the handle. A groove 
engaging projection such as a lug may extend from the other 
of the main body (or protective guide) and the handle. 
The connector may comprise a protective cable guide (or 

main body) having two opposite faces each formed with a 
groove and the handle may comprise two lugs each for 
engaging with a respective one of the grooves. The grooves 
preferably are orientated such that they will tend to guide the 
handle for movement in a direction substantially parallel 
with the length direction of the elongate connector. 

Although some features of the present invention have 
been described in combination with other features of the 
present invention, it is to be understood that said features 
may be provided independently of one another or in com 
binations which differ from those specifically described. 

BRIEF DESCRIPTION OF THE DRAWING 
FIGURES 

One embodiment of the present invention will now be 
describe, by way of example only, with reference to the 
accompanying diagrammatic drawings in which:— 

FIG. 1 is a perspective view of a connector in accordance 
with the present invention, in combination with an electrical 
cable; 

FIG. 2 is an exploded perspective view of the connector 
of FIG. 1; 

FIG. 3 is a view in the direction of arrow A of FIG. 1; 
FIG. 4 is a view in the direction of arrow B of FIG. 1, and 
FIG. 5 is a view in the direction of arrow C of FIG. 1. 

DETAILED DESCRIPTION OF THE 
INVENTION 

A connector of the IEC type (known commonly as a 
"kettle plug) Socket and of elongate shape comprises a 
main body 11, a cable guide 12 for a cable 13, a release 
control 14 and a handle 15. 
The main body houses three sockets 16 to which respec 

tive conductors of the cable 13 are connected, the sockets 
being exposed via openings 17 in the first end region 18 of 
the main body. 

The main body 11 incorporates also a locking mechanism 
20 which, in the locking position and when in use of the 
connector to connect to a complementary connector com 
ponent, engages with a pin inserted in one of the Sockets so 
as to prevent withdrawal from the pin until the locking 
mechanism, under action of the release control 14, is moved 
to a release condition. A Suitable locking mechanism is 
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4 
described in more detail in GB 23832O2 to which reference 
is hereby directed and incorporated. 
The release control 14 comprises a tab like formation 21 

located in and exposed at a recess in a side Surface 22 of the 
main body, adjacent a second end region 24 of the main 
body. The tab formation 21 operatively connects with the 
locking mechanism 20. A spring 25 of the locking mecha 
nism normally biases the tab 21 of the release control 14 to 
reside in the position as shown in FIG. 4. 
The handle 15 is of an open-sided, tubular form having a 

length substantially the same as that of the cable guide 12 
which depends from the second end region 24 of the main 
body. The handle 15 is a plastics moulding which in this 
embodiment of the invention is formed integrally with the 
tab 21 of the release control 14. Alternatively the handle may 
be secured by other means relative to the tab 21. 
As considered in a cross-sectional plane perpendicular to 

the length of the elongate connector the handle has an outer 
cross-sectional profile Substantially equal to the maximum 
cross-sectional outer profile of the main body as is evident 
from the views of FIGS. 3 to 5. 

Each of the four side faces of the handle is apertured and 
provides a curved Surface 27 against which a finger may 
readily apply force to move the handle away form the main 
body, in a direction parallel with the length of the connector. 

In addition to being integral with the release control 14 the 
handle is provided at two side faces 28, 29 with two small 
lugs 30, 31 which engage with grooves 32 in the sides of the 
cable guide 12 thereby to assist in maintaining the handle 
aligned with the connector when the release control is in the 
locking position, and to assist with guiding the handle when 
moved in a direction away from said first end region 18. 

Although the lugs 30 at one end of the handle contact the 
cable guide, the handle in general is spaced from the handle 
guide. The handle is of a substantially uniform wall thick 
ness and thus, because of the tapered shape of the cable 
guide, the spacing between the handle and guide progres 
sively increases in a direction towards the distal end of the 
cable guide. Thus the handle does not inhibit the ability of 
the guide to flex in the intended manner for minimising cable 
damage due to sharp changes of direction. 
To release the locking mechanism it is necessary merely 

to engage with one or more of the curved handle surfaces 27 
to pull the handle in a direction away from the main body. 
In consequence of that action the release control 14 is slid in 
a direction away from the first end region 18 of the con 
nector, against the action of the bias spring 25, thereby to 
effect release of the locking mechanism 20. Continued 
application of force on the handle then effects separation of 
the connector from a complementary connector component 
to which the connector may have been connected. 

Accordingly it will be understood that the present inven 
tion provides a connector which is suitable for use in 
connecting to equipment that restricts the space envelope 
around the main body of the connector, and that the ability 
for release of the locking mechanism is achieved without 
any requirement to increase the conventional longitudinal 
length of the connector. 
The invention claimed is: 
1. An electrical connector of elongate shape, which com 

prises: 
a main body having a first end region which comprises 

one or more electrical contacts in use for contact with 
a complementary connector component and a second 
end region opposite said first end region and from 
which depends a protective guide through which, in 
use, a flexible conductor extends, said main body of the 
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connector comprising a locking mechanism to enable 
the connector to be selectively releasably secured to a 
complementary connector component, and the connec 
tor comprising a release control operable to act on the 
locking mechanism and allow release of the connector 
from the complementary connector component, 

wherein said release control comprises a handle operable 
at a position further from the first end region of the 
connector than said second end as considered in the 
direction of the length of the connector, and 

the handle is supported relative to the protective guide by 
being connected to or formed integrally with the release 
control and, additional to said Support provided by the 
release control, is Supported by means of at least one 
formation which contacts the protective guide of the 
COnnectOr. 

2. An electrical connector of elongate shape, which com 
prises: 

a main body; 
a first end region of the main body, which comprises one 

or more electrical contacts and 
a second end region of the main body opposite said first 

end region and from which depends a protective guide 
through which, in use, a flexible conductor extends; 

a locking mechanism of the main body, said locking 
mechanism enabling the connector to be selectively 
releasably secured to a complementary connector com 
ponent; and 

a release control operable to act on the locking mecha 
nism and allow release of the connector from the 
complementary connector component, 

wherein said release control comprises a handle operable 
at a position further from the first end region of the 
connector than said second end as considered in the 
direction of the length of the connector, 

the handle is supported relative to the protective guide by 
being connected to or formed integrally with the release 
control and, additional to said Support provided by the 
release control, is Supported by means of at least one 
formation which contacts the protective guide of the 
connector, and 

said at least one formation serves, in use, to guide the 
handle to move in a direction substantially parallel with 
the length direction of the elongate connector. 

3. An electrical connector of elongate shape, which com 
prises: 

a main body; 
a first end region of the main body, which comprises one 

or more electrical contacts and 
a second end region of the main body opposite said first 

end region and from which depends a protective guide 
through which, in use, a flexible conductor extends; 

a locking mechanism of the main body, said locking 
mechanism enabling the connector to be selectively 
releasably secured to a complementary connector com 
ponent; and 

a release control operable to act on the locking mecha 
nism and allow release of the connector from the 
complementary connector component, 

wherein said release control comprises a handle operable 
at a position further from the first end region of the 
connector than said second end as considered in the 
direction of the length of the connector, 

the handle is supported relative to the protective guide by 
being connected to or formed integrally with the release 
control and, additional to said Support provided by the 
release control, is Supported by means of at least one 
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6 
formation which contacts either the main body or the 
protective guide of the connector, 

said at least one formation serves, in use, to guide the 
handle to move in a direction substantially parallel with 
the length direction of the elongate connector, and 

the main body or protective guide comprises two opposite 
side faces each formed with one of a groove or groove 
engaging projection which co-operates with a respec 
tive one of two groove or groove engaging formations 
of the handle thereby, in use, to assist in Supporting and 
guiding movement of the handle. 

4. The connector according to claim 3 wherein the release 
control is operable from a position aligned with said pro 
tective guide as considered in the length direction of the 
COnnectOr. 

5. The connector according to claim 3 wherein the handle 
is integral with the release control. 

6. The connector according to claim 3 wherein the release 
control is moveable in the length direction of the connector 
between a first, locking position and a second, release 
position. 

7. The connector according to claim 3 and comprising 
bias means whereby the release control normally resides in 
a first, locking position but on application of force applied 
to the handle in a lengthwise direction of the connector, in 
a direction from the first to the second end region of the 
connector, effects movement of the release control to the 
second, release position. 

8. The connector according to claim 3 wherein the handle 
is of a cross-sectional shape no larger than the maximum 
cross-sectional shape of the main body, as considered in the 
length direction of the connector. 

9. The connector according to claim 3 wherein the handle 
is of an open, tubular shape which extends around the 
protective guide. 

10. The connector according to claim 3 wherein the 
handle is of a skeleton like form. 

11. The connector according to claim 3 wherein the 
protective guide is semi-flexible as compared with the 
rigidity of the main body. 

12. The connector according to claim 3 wherein the 
handle is spaced from the protective guide whereby in use it 
does not inhibit flexibility of the guide. 

13. The connector according to claim 3 wherein said at 
least one formation serves, in use, to guide the handle to 
move in a direction substantially parallel with the length 
direction of the elongate connector. 

14. The connector according to claim 3 wherein the main 
body or protective guide comprises two opposite side faces 
each formed with one of a groove or groove engaging 
projection which co-operates with a respective one of two 
groove or groove engaging formations of the handle thereby, 
in use, to assist in Supporting and guiding movement of the 
handle. 

15. The connector according claim 3 wherein the locking 
mechanism is positioned within the main body of the 
connector and the release control connects to the locking 
mechanism from a position at the Surface of the main body. 

16. The connector according to claim 15 wherein the 
release control connects to the locking mechanism from a 
position at the surface of the main body which is close to the 
second end region of the main body. 

17. The connector according to claim 3 wherein the 
handle comprises at least one finger grip position. 

18. The connector according to claim 17 wherein the 
handle comprises two pairs of oppositely positioned finger 
grip positions. 
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19. The connector according to claim 3 wherein the 
handle comprises four side faces at least one of which is 
apertured or comprises a recess to provide a finger grip 
position. 

20. The connector according to claim 19 wherein each of 5 
the four side faces is apertured or comprises a recess to 
provide a finger grip position. 

k k k k k 


