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[57] ABSTRACT

Locking springs project from a plug body, and support
bars are axially movably held against the locking
springs. The support bars axially engage a coupling
sleeve through engagement members. With the support
bars in engagement with the coupling sleeve, the sup-
port bars are urged to move in a forward direction
under the bias of a coil spring. When a plug i1s to be
coupled to a socket, the support bars are caught by a
front surface of a socket body, allowing the locking
springs to be inserted into an insertion slot in the socket
body. When protrusions on the locking springs are
inserted in recesses in the insertion slot, the support bars
are urged by the coil spring to be inserted into the inser-
tion slot, and the protrusions axially engage in the reces-
ses, whereupon the plug and the socket are locked to-
gether. When the coupling sleeve is pulled back against
the bias of the coil spring, the support bars are with-
drawn out of the insertion slot to allow the plug to be
pulled out of the socket.

46 Claims, 7 Drawing Sheets

2526/ 32 31 23
A L 2

%}g——\ e |

29

e e e e e B e B =~ S~ "B S T W S S S "BS Bl |l Bp e e wdoe

\\\ NSNS SNNY




U.S. Patent  Feb. 14, 1989 Sheet 1 of 7 Re.32,864
FIG. 1

17 21 27 ,28a 28
18(26 |4, | /2526 32 31 23 FIG. 3
4 |\ A IGSeet P 5
12 zuﬁ!:::;:::a-:&. N \\\\\ 14
1 “‘E T I \
N 777,3)¢7) S NS
Zrezi=22 N\ — NV
AT e 2 P73

/
18 17 261121272528 32 3



Re.32.864

Feb. 14, 1989 Sheet 2 of 7

"U.S. Patent




U.S. Patent  Feb. 14, 1989 Sheet 3 of 7 Re.32,864

FIG. 7




U.S. Patent  Feb. 14, 1989 Sheet 4 of 7 Re.32,864

36 34
F1G. 10A '&\\‘.‘\\\ 3518 g0 19
4

7 Jon et

SNNANAN i}

"‘ 34
SRR
mf//l)}ylllllllj

SSSKESKS
NNANNRNAN

21

FIG. 10D




————————————— — ——————— — — ——d ok L T T

US. Patent Feb. 14, 1989 Sheet 5 of 7

FIG. 11
1817 26 215 22 23 )
i l’l’”‘
12 ll’ﬁﬁ‘::ési N \\‘\\\
11 ”I///lﬁ SN NKTSSS

ﬂ-'"'#" -

—
R\

1 -3 )+ | e N
LT I!
Jr.;;:‘f:;. V\\‘\\‘
’ ’JIII“

18 17 26 25 31

FIG. 12




U.S. Patent

Feb. 14, 1989 Sheet 6 of 7 Re.32,864
FIG. 13

18 17  2528a 57 6] 55

15
T e N 7 faa "
. {{{:ﬂll}: = #’lgmhl’

P 4-—"—"

movsrsr e~ N

[N
( - - = ARARAR A
Y| LY L L LT

A0 S NG

22 57 61

FIG. 16




Sheet 7 of 7 Re.32,864

Feb. 14, 1989

U.S. Patent




Re. 32,864

1
CONNECTOR WITH LOCK MECHANISM

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions made
by reissue.

BACKGROUND OF THE INVENTION

The present invention relates to a connector for elec-
trically connecting the contacts of a plug and the
contacts of a socket by coupling the plug and the socket
with each other, and more particularly to a connector
having a lock mechanism for locking the plug and the
socket together when the plug is inserted in the socket.

One form of the connector of the type described is
revealed in Japanese Laid-Open Utility Model Publica-
tion No. 53-110489. With the known connector, when a
plug and a socket are coupled with each other, a lock
mechanism is automatically actuated to lock the plug
and the socket together. The plug and the socket are
locked against separation even when a cord connected
to the connector is caught by a hand or a foot, for exam-
ple. To disengage the plug and the socket, a coupling
sleeve disposed around the plug is pulled back against a
brasing force for unlocking the plug and the socket.
When coupling the conventional connector, however,
it has not been possible to connect the plug and the
socket while holding the coupling sleeve. Since the
coupling sleeve takes up a relatively large area around
the plug, the user is required to hold a relatively small
portion such as a cap other than the coupling sleeve,
and has to pay attention to do so.

SUMMARY OF THE INVENTION

It is an object of the present invention to provide a
connector with a lock mechanism, which includes a
plug and a socket that can be coupled together while
holding wherever desired on the plug, and which is
relatively simple in construction and can be manufac-
tured inexpensively.

According to the present invention, locking springs
and support bars extending axially of a plug are dis-
posed in superposed relation, and the support bars are
axially movable and normally urged forwardly under
the resiliency of a coil spring. When the plug is to be
inserted into a socket, the support bars are caught by a
front surface of the socket, and the locking springs are
first inserted into an insertion slot defined in the front
surface of the socket. As protrusions on the ends of the
locking springs engage in recesses in the insertion slot in
the socket, the support bars are inserted into the inser-
tion slot under the bias of the coil spring, whereupon
the protrusions are retained in the recesses to lock the
plug and the socket together. The plug can be pulled
out of the socket by pulling back a coupling sleeve
against the biasing force to withdraw the support bars
out of the insertion slot.

The above and other objects, features and advantages
of the present invention will become more apparent
from the following description when taken in conjunc-
tion with the accompanying drawings in which pre-
ferred embodiments of the present invention are shown
by way of illustrative example.
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 11s a front elevational view of a plug in a con-
nector according to the present invention;

FIG. 2 is a [side] front elevational view of the plug
shown in FIG. 1;

F1G. 3 is a cross-sectional view taken along line 3—3
of FIG. 1;

FIG. 4 1s a perspective view of a socket body:;

FIG. 5 1s a perspective view of support bars;

FIG. 6 1s a perspective view of a cap;

FIG. 7 15 a perspective view of a half body of a cou-
pling sleeve;

FIG. 8 is a front elevational view of a socket in the
connector invention;

FIG. 9 is a cross-sectional view taken along line 9—9
of FIG. 8:

FIGS. 10A through 10D are fragmentary cross-sec-
tional views showing the relationship between a locking
spring, a protrusion, a support bar, an insertion slot, and
a recess at the time the plug is inserted into and removed
from the socket:

FIG. 11 1s a cross-sectional view of a plug according
to another embodiment;

FIG. 12 is a cross-sectional view of a socket accord-
ing to another embodiment;

FIG. 13 is a cross-sectional view of a plug according
to still another embodiment:

FIG. 14 1s an exploded perspective view of the plug
shown in FIG. 13, with a coupling sleeve omitted from
illustration:

FIG. 15 is a perspective view of the plug of FIG. 13,
with the coupling sleeve removed; and

FIG. 16 is a perspective view of a cap of the plug of

FIG. 13.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

A plug in a connector according to an embodiment of
the present invention is shown in FIGS. 1 through 3. As
shown in FIG. 3, a plug body 11 is in the form of a
cylinder of an insulating material, and a tubular insert 12
1s formed integrally with the plug body 11 and extends
coaxially therewith toward a position in front of the
plug body 11 (see FIG. 4). Plug contacts 13 projects
forwardly from the plug body 11 in the tubular insert
12. The plug contacts 13 comprise pin contacts force-
fitted in and extending through small holes (not shown)
defined axially through the plug body 11. The contacts
13 have rear ends to which are connected lead wires 14a
from a cord 14. The plug body 11 is fitted at its rear end
in a front end of a cap 15, with the cord 14 lead out of
a rear end of the cap 15. As illustrated in FIGS. 2 and 3,
a positioning ridge 16 is integrally formed on an inner
peripheral surface of the tubular insert 12 and extends
axially thereof.

According to the present invention, locking springs
17 extending axially forwardly are mounted on the plug
body 11 and have on free ends thereof protrusions 18
projecting radially outwardly of an axis of the plug
body 11. The locking springs 17 are resiliently displace-
able in radial directions. As shown in FIGS. 1 and 4,
U-shaped slots 19 are formed in the insert 12 to axially
extend into the plug body 11 to define the locking
springs 17. The locking springs 17 have rear ends inte-
grally fixed to the plug body 11 and free front ends from
which the protrusions 18 integrally project. In the illus-
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trated embodiment, the locking springs 17 are disposed
in diametrically opposite relation to each other.

As illustrated in FIG. 3, a pair of support bars 21 [is]}
are held against surfaces of the locking springs 17 oppo-
site from the protrusions 18 and [is] are axially mov-
able. The support bars 21 are normally urged by a coil
spring 22 to move axially in a forward direction, and
can be moved back by a coupling sleeve 23 against the
resiliency of the coil spring 22. The coupling sleeve 23
is axially movably disposed around the plug body 11
and the cap 15. As shown in FIG. §, the support bars 21
have rear ends integrally connected by a ring member
24 on which there is integrally formed a pair of engage-
ment members 25 extending radially outwardly.

As illustrated in FIGS. 2, 3, and 6, the cap 15 [have]
has axial guide slots 26 defined in a front portion thereof
in radial alignment with the engagement members 25.
The engagement members 25 are guided in the axial
guide slots 26 for axial movement therealong, with the
engagement members 25 projecting radially outwardly
from the guide slots 26. As shown in FIG. 4, the plug
body 11 has axial holes 27 positioned radially inwardly
of the locking springs 17 and having substantially the
same widths as those of the U-shaped slots 19, the axial
holes 27 communicating with the slots 19 and the inte-
rior of the tubular insert 12. As shown in FIG. 3, the
support bars 21 are inserted in the holes 27 and held
substantially in contact with inner surfaces of the lock-
ing springs 17. The support bars 21 have inner surfaces
lying flush with or slightly recessed from the inner
peripheral surface of the insert 12. As shown in FIGS.
3 and 7, the coupling sleeve 23 has a ring-shaped recess
28 defined in an inner peripheral surface thereof in
which ends of the engagement members 25 are inserted
sO as to be axially movable. The coupling sleeve 23 also
has locking teeth 29 projecting radially inwardly from
the inner peripheral surface of the coupling sleeve 23 at
a rear end thereof. Between the locking teeth 29 and the
ring-shaped recess 28, there is positioned a ring-shaped
stopper 31 (FIG. 6) integrally formed on an outer pe-
ripheral surface of the cap 15. That is, a portion of the
coupling sleeve 23 which is rearward of the ring-shaped
recess 28 has a greater inside diameter to define a ring-
shaped clearance 32 for allowing the coupling sleeve 23
to be axially moved between the locking teeth 29 and
the ring-shaped recess 28.

The coil spring 22 is interposed between a ring-
shaped step 20 formed in an inner peripheral surface of
the cap 15 and the engagement members 25 in coaxial
relation to the cap 18. The coil spring 22 urges the
support bars 21 in a forward direction, and also urges
the engagement members 25 to engage a front wall
surface 28a of the ring-shaped recess 28 to thereby bias
the coupling sleeve 23 forwardly. Under this condition,
the locking teeth 29 are in engagement with the stopper
31.

In the illustrated position, the protrusions 18 of the
locking springs 17 are positioned forwardly of the cou-
pling sleeve 23 and project radially outwardly beyond
the outer peripheral surface of the insert 12. The lock-
ing springs 17 project slightly forwardly of the support
bars 21.

A socket for use with the plug shown in FIGS. 1
through 7 1s illustrated by way of example in FIGS. 8
and 9. A socket body 34 1s in the form of a cylinder
made of an insulating material and has a nng-shaped
insertion slot 3% defined in a front surface thereof.
Contacts 36 are mounted in the socket body 34 radiailly
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4

inwardly of the slot 35. The socket contacts 36 are
capable of coupling engagement with the plug contacts
13. In the illustrated embodiment, the socket contacts 36
are 1n the form of receptacle contacts in which the pin
contacts 13 can be inserted. The socket contacts 36 are
force-fitted in holes defined in the socket body 34. The
socket body 34 includes an axial positioning groove 37
defined in an inner peripheral surface of the insertion
slot 35 for receiving the positioning ridge 16 in the plug
(FIGS. 2 and 3).

The socket body 34 also includes locking recesses 38
defined in an outer peripheral surface of the insertion
slot 35 for receiving the protrusions 18 of the locking
springs 17. In FIG. 3, the sum d, of the thicknesses of
the protrusion 18 and the locking spring 17 and the
thickness of the support bar 21 is greater than the width
dz (FIG. 9) of the insertion slot 35. The width d; of the
insertion slot 35 is greater than the sum dj of the thick-
ness of the locking spring 17 behind the protrusion 18
and the thickness of the support bar 21. The axial length
of the ring-shaped clearance 32 i1s selected such that,
with the protrusions 18 engaging in the recesses 38, the
support bars 21 can move into and out of the insertion
slot 35 or be axially displaced.

Each of the protrusions 18 has a front taper 18a (FIG.
10A) sloping down from the top of the protrusion
towards the tip end of the locking spring 17 to submerge
under the level of the outer peripheral surface of the
tubular insert 12 so that when the tubular insert 12 is
inserted into the insertion slot 35, an outer edge of the
slot 35 abuts the front taper 18a to displace the free end
portion of the locking spring 17 radially inwardly.

Instead of providing the front taper 18a at the front
end of the protrusion 18, it is also possible to form a
taper 35a at the outer edge of the insertion slot 35 as
indicated by broken line in FIG. 10C. In this case, the
front end of the protrusion 18 is right-angled as indi-
cated by broken line 18'.

The protrusion 18 may also have a rear taper 18b at
the rear end thereof, which effects to press the locking
spring 17 radially inwardly as the locking spring 17 is
pulled out of the insertion slot 35 (FIG. 10D). Instead of
providing the rear taper 18b at the rear end of the pro-
trusion 18, it is also possible to form a taper at an inner
edge of the insertion slot 35, though not shown in the
drawings.

For coupling the plug and the socket, the tubular
insert 12 of the plug is inserted into the insertion slot 35
in the socket. When a front portion of the insert 12
extending forward beyond the free end of the locking
spring 17 is inserted into the insertion slot 35, relative
positioning between the insertion slot 35 and the free
end of the locking spring 17 is automatically accom-
plished so that the outer edge of the insertion slot 3§
may abut the front taper 18a of the protrusion 18. Ac-
cordingly, the ends of the protrusions 18 are guided into
the insertion slot 38 as shown 1n FIG. 10A. Since the
thickness di of the protrusion 18 and the support bar 21
1s greater than the slot width dj, as described above, the
support bar 21 engages the front surface of the socket
body 34 as shown in FIG. 10B and is retracted rela-
tively to the protrusion 18 against the resiliency of the
coil spring 22. The protrusions 18 and the insert 12 enter
the insertion slot 35 while causing the locking springs 17
to be resiliently bent radially inwardly. When the pro-
trusions 18 are brought into confronting relation to the
recesses 38, the protrusions 18 enter and engage axially
in the recesses 38 since the locking springs 17 spring
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back. At the time the locking springs 17 are resiliently
bent, the support bars 21 are also resiliently bent as
shown in FIG. 10B. Upon entrance of the protrusions
18 into the recesses 38, the support bars 21 spring back
and are inserted into the insertion slot 35 under the force
of the coil spring 22. To facilitate easy insertion of the
support bars 21 into the insertion slot 3§, it 1s preferable
for each support bar 21 to have a tapered surface 21a on
the distal end thereof. With the plug and the socket thus
coupled, they are securely locked and cannot be sepa-
rated merely by pulling the plug in a direction out of the
socket since the protrusions 18 cannot be pulled out of
the recesses 38 as the thickness of the locking spring 17
and the support bar 21 and the insertion slot width ds
are selected as described above.

To pull the plug out of the socket, the coupling sleeve
23 1s pulled back against the biasing force of the coil
spring 22. The support bars 21 are then pulled back
through the engagement members 25 until the support
bars 21 are brought out of the insertion slot 35 as shown
in FIG. 10D. Therefore, the ends of the locking springs
17 can be moved 1n a direction opposite from the pro-
trusions 18. By pulling the plug axially, the locking
springs 17 are resiliently bent as the protrusions 18 are
moved out of the recesses 38, whereupon the plug is
unlocked from the socket.

With the connector of the invention being thus con-
structed, when the plug is to be inserted into the socket
while holding the coupling sleeve 23, the force imposed
on the coupling sleeve 23 is applied through the locking
tecth 29 to the cap 15. Thus, the plug can be inserted
into the socket. The plug can also be inserted into the
socket while holding wherever desired on the cap 185.
The plug can easily assembled by attaching the contacts
13 to the plug body 11, inserting the support bars 21
through the holes 27 from behind the plug body 11,
connecting the cord 14 to the contacts 13, fitting the
plug body 11 into the cap 15 with the coil spring 22
housed therein, and then mounting the coupling sleeve
23 onto the plug body 11 and the cap 15 from the front
ends thereof. The plug can be constructed of relatively
simple parts with ease. Although the locking springs 17
are shown as integral with the plug body 11, the locking
springs 17 may be integrally formed with the cap 15.
The locking springs 17 may be positioned radially in-
wardly of the support bars 21, with the protrusions 18
disposed radially inwardly, and the recesses 38 defined
in the inner peripheral surface of the insertion slot 35.
As shown 1n FIGS. 11 and 12 in which like parts are
denoted by like reference characters in FIGS. 1 through
9, the plug contacts 13 in the plug body 11 may com-
prise receptacle contacts, and the socket contacts 36 in
the socket body 34 may comprise pin contacts. The
locking spring 17 and the support bar 21 may be com-
bined in one pair or three or more pairs.

FIGS. 13 through 16 illustrate a plug in a connector
according to another embodiment of the present inven-
tion. Like or corresponding parts in FIGS. 13 through
16 are designated by like or corresponding reference
characters in FIGS. 1 through 9. The plug body 11 is
fixed to the cap 15 by auxiliary members. More specifi-
cally, the plug body 11 includes an extension 11a pro-
Jecting rearwardly of the proximal ends of the locking
springs 17, and such a rearward extension 11a has an
outside diameter smaller than that of the plug body 11,
thus defining a ring-shaped step 41. A ring member 24 is
disposed over the rearward extension 11a and a coil
spring 22 is also disposed over the rearward extension
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11a. The locking springs 17 project radially outwardly
of the outer peripheral surface of the plug body 11, and
have integral positioning projections 42, 43 projecting
away from each other on the proximal ends of the lock-
ing springs 17. An edge of the tubular insert 12 com-
prises projections 44 projecting radially outwardly
from the outer peripheral surface of the tubular insert
12.

Semicylindrical metal members 48, 46 serve as auxil-
lary members for fixing the plug body 11 to the cap 18,
and are mounted on the plug body 11 in [surrouding]}
surrounding relation to the outer peripheral surface
thereof. Each of the semicylindrical metal members 485,
46 has an opening 47 radially aligned with the locking
spring 17, recesses 48, 49 communicating with the open-
ing 47 and aligned with the positioning projections 42,
43, and a recess 51 aligned with the projection 44. The
projections 42, 43, 44 are fitted respectively in the reces-
ses 48, 49, 51 to position the metal members 45, 46 on
the piug body 11. The metal members 485, 46 extend
rearwardly of the plug body 11, and one of the metal
members 45 includes an arm 52 extending rearwardly.
The rearwardly extending arm 52 is inserted into the
cap 15 along an inner surface thereof: The arm 52 has a
threaded hole 53. A screw 55 extends through a small
hole 54 in the cap 15 threaded into the threaded hole 53,
thus fastening the metal member 45 to the cap 15.

The cap 15 has two pairs of recesses 56 defined in
diametrically opposite front portions thereof. Between
the recesses 56 of each pair is formed a tongue in which
there is defined a rectangular hole, the tongue with the
rectangular hole serving as a holder 57. Thus, there are
two such holders §7 on the cap 15 in diametrically
opposite relation to each other. As shown in FIG. 16,
each of the holders §7 is a double-walled construction
having an arcuate groove 58 therein. The rear ends of
the metal members 45, 46 are fitted into the arcuate
grooves 38, respectively. The coil spring 22 is pushed
forwardly by a front end surface of the cap 15. The arm
52 has an end serving as a cross-sectionally U-shaped
lead-wire holder 59 which holds a plurality of lead
wires 14a connected to plug contacts, so that no strong
forces will be applied to joints between the lead wires
14a and the contacts when the cord 14 is strongly
pulled. The coupling sleeve 23 has on an inner surface
thereof projections 61 in the shape of a right-angled
triangle. When the front end of the cap 15 is inserted
into the coupling sleeve 23, the holders §7 are first

- elastically deformed radially inwardly and then the

>0

35

b5

projections 61 are snapped into the rectangular holes in
the holders 57. Therefore, the coupling sleeve 23 is
axially movably mounted on the cap 15.

Although certain preferred embodiments have been
shown and described, it should be understood that
many changes and modifications may be made therein
without departing from the scope of the appended
claims.

What is claimed is:

1. A connector with a lock mechanism, comprising:

(a) a plug having a plug body of an insulating material;

(b) at least one plug contact mounted on said plug

body;

(c) a cap mounted on a rear portion of said plug body;

(d) a coupling sleeve disposed coaxially around said

cap and said plug body and axially movable;

(e) at least one locking spring supported on said plug

body and projecting forwardly thereof, said lock-
ing spring having on a front end thereof a protru-
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sion projecting radially outwardly or imwardly
with respect to an axis of said plug body, said lock-
ing spring being resiliently displaceable in a direc-
tion opposite to the direction in which said protru-
sion projects;

(f) at least one support bar held against said locking
spring on a side opposite from said protrusion
[and], said support bar being formed separately
from said coupling sleeve and being axially movable
relative to said coupling sleeve;

(g) an engagement member connected to a rear end of
said support bar and axially engaging said coupling
sleeve, said engagement member being axially
movable relative to said coupling sleeve;

(h) a coil spring for normally urging said engagement
member and said coupling sleeve in a forward di-
rection;

(i) a socket body of an insulating material, said socket
body being connectable to said plug when said plug is

5

10

15

grasped by the hand of a user at any desired portion of 20

said cap or coupling sleeve;

(j) at least one socket contact mounted on said socket
body and electrically connectable to said plug
contact;

(k) said socket body having an insertion slot defined
in a front surface thereof for receiving said locking
spring and said support bar, said insertion slot hav-
ing a width smaller than the sum of the thickness of
said locking spring including said protrusion and
the thickness of said support bar and larger than the
sum of the thickness of said locking spring other
than said protrusion and the thickness of said sup-
port bar; and

(1) said socket body having a recess defined 1in said
insertion slot and axially engageable with said pro-
trusion when said locking spring and said support
bar are inserted into said insertion slot.

2. A connector according to claim 1, including a
tubular insert integrally formed coaxially with a front
end of said plug body and projecting axially beyond
said coupling sleeve, said locking spring and said sup-
port bar being positioned substantially within a wall
thickness of said tubular insert, said protrusion project-
ing radially beyond an inner peripheral surface or an
outer peripheral surface of said tubular insert, said inser-
tion slot in said socket body being receptive of said
tubular insert.

3. A connector according to claim 2, including a pair
of locking springs disposed in diametncally opposite
relation to each other with respect to said axis and a pair
of support bars disposed in diametrically opposite rela-
tion to each other with respect to said axis.

4. A connector according to claim 3, wherein said
pair of support bars have rear ends integrally connected
to a ring member, said coil spring having one end
pressed against a rear surface of said ring member.

S. A connector according to claim 4, wherein said
locking springs are integrally formed with said plug
body.

6. A connector according to claim 5, wherein each of
said locking springs is defined by a U-shaped slot de-
fined in and extending axially across said tubular insert
and said plug body.

7. A connector according to claim 6, wherein said
plug body has through holes extending from a rear
surface thereof in communication with said U-shaped
slots and aligned with said locking springs, respectively,

25

30

said support bars being inserted in said through holes,
respectively.

8. A connector [accoridng] according to claim 4, §,
6, or 7, wherein said engagement member projects radi-
ally outwardly integrally from said ring member, said
coupling sleeve having an axial step formed on an inner
surface thereof, said engagement member being posi-
tioned on the side of a rear surface of said axial step, said
engagement member and said coupling sleeve being
engageable with each other only when said engagement
member moves in a forward direction or said coupling
sleeve moves in a rearward direction.

9. A connector according to claim 8, wherein said
plug body has a rear end fitted in said cap, said coil
spring being disposed within said cap and interposed
between a ring-shaped step in said cap and said ring
member.

10. A connector according to claim 8, including a
rear extension integral with a rear surface of said plug
body and smalier in outside diameter than said plug
body, said ring member being disposed on said rear
extension for movement therealong, said coil spring
being disposed on said rear extension.

11. A connector according to claim 10, including a
cylindrical auxiliary body disposed around said plug
body and having an extension extending rearwardly of
said plug body and inserted in arcuate grooves defined
in a front surface of said cap, said coil spring being
interposed between said front surface of said cap and
said ring member.

12. A connector according to claim 11, wherein said
cylindrical auxiliary body is composed of semicylindri-
cal members and positioned by engagement with pro-

35 Jjections on an outer peripheral surface of said plug
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body.

13. A connector plug comprising:

(@) a tubular insert;

(b) a contact support body of an insulating material
disposed radially inside of said tubular insert, said
contact support body and said tubular insert being
fixed to each other and defining, in combination, a
plug body;

(c) at least one plug contact mounted on said contact
support body;

(d) a cap mounted on a rear portion of said plug body;

(e) a coupling sleeve disposed coaxially around said plug
body so as to be axially movable relative thereto, said
coupling sleeve having an axial step formed on an
inner surface thereof;

(/) locking spring means supported at a rear end thereof
on said plug body and projecting axially forwardly
thereof, said locking spring means being resifiently
displaceable in a radial direction and having on a
front end thereof a protrusion projecting radially with
respect to an axis of said plug body;

(g) support bar means held against said locking spring
means on a side opposite from said protrusion and
axially movable in a slidable reiation to said locking
spring means,

(h) an engagement member means extending radially
outwardly from a rear end of said support bar means,
said engagement member means being positioned on
the axially rear side of said axial step of said coupling
sleeve so that said engagement member means en-
gages said axial step when said coupling sleeve moves
relative to said engagement member means in a rear-
ward direction; and
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(1) a coil spring for normally urging said support bar
means in a forward direction so that said engagement
member means normally urges said coupling sleeve in
a forward direction.

14. A connector plug according to claim 13 wherein a 5
front end of said tubular insert is projected axially beyond
said coupling sleeve.

15. A connector plug according to claim 13 wherein said
locking spring means comprises a pair of locking springs
disposed in a diametrically opposite relation to each other
with respect to the axis of said plug body, and said support
bar means comprises a pair of support bars disposed in
slidable relation to respective ones of said pair of locking
Springs.

16. A connector plug according to claim 15 wherein said
pair of support bars have rear ends integrally connected to
a ring member.

17. A connector plug according to claim 13 wherein said
locking spring means is integrally formed with said contact
support body.

18. A connector plug according to claim 13 wherein said
locking spring means is defined by a U-shaped slot formed
in said tubular insert.

19. A connector plug according to claim 13 wherein said
contact support body has formed therein a through hole
extending in the axial direction to axially align with said
locking spring means, said support bar means being slid-
ably inserted in said through hole.

20. A connector plug according to claim 13 wherein a
rear end of said tubular insert extends axially rearwardly
beyond a rear end face of said contact support body to
define a rear space, said coil spring being disposed inside of
said rear space axially behind said engagement member
means.

21. A connector plug according to claim 13 wherein said 35
coil spring is disposed around said plug body axially behind
said engagement member means.

22. A connector plug according to claim 21 including a
cylindrical member disposed around said plug body, a rear
portion of said cylindrical member extending rearwardly 40
beyond a rear end of said plug body and fitted into said
cap, whereby said cap is mounted on said plug body via said
cylindrical member.

23. A connector plug according to claim 22 wherein said
cylindrical member is composed of a pair of semicylindri- 45
cal members.

24. A connector with a lock mechanism, comprising:

(@) A tubular insert;

(b) a contact support body of an insulating material
disposed radially inside of said tubular insert, said 50
contact support body and said tubular insert being
Jixed to each other and defining, in combination, a
plug body;

(c) at least one plug contact mounted on said contact
support body;

(d) a cap mounted on a rear portion of said plug body;

(e) a coupling sleeve disposed coaxially around said plug
body so as to be axially movable relative thereto, said
coupling sleeve having an axial step formed on an
inner surface thereof;

(/) locking spring means supported at a rear end thereof
on said plug body and projecting axially forwardly
thereof, said locking spring means being resiliently
displaceable in a radial direction and having on a
front end thereof a protrusion projecting radially with 65
respect to an axis of said plug body;

(g) support bar means held against said locking spring
means on a side opposite from said protrusion and
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axially movable in a slidable relation to said locking
spring means;

(h) an engagement member means extending radially
outwardly from a rear end of said support bar means,
said engagement member means being positioned on
the axially rear side of said axial step of said coupling
sleeve so that said engagement member means en-
gages said axial step when said coupling sleeve moves
relative to said engagement member means in a rear-
ward direction,

(1) a coil spring for normally urging said support bar
means in a forward direction so that said engagement
member means normally urges said coupling sleeve in
a forward direction;

(/) a socket body;

(k) at least one socket contact mounted on said socket
body and electrically connectable to said plug contact;

(D) an insertion slot defined in a front surface of said
socket body to extend in an axial direction of said
socket body, for receiving therein said locking spring
means and said support bar means, said insertion slot
having a width smaller than the sum of the thickness
of said locking spring means including said protrusion
and the thickness of said support bar means and
larger than the sum of the thickness of said locking
spring means other than said protrusion and the thick-
ness of said support bar means; and

(m) a recess defined in said insertion slot and axially
engageable with said protrusion when said locking
spring means and said support bar means are inserted
into said insertion slot.

23. A connector according to claim 24 wherein a front
end of said tubular insert is projected axially beyond said
coupling sleeve.

26. A connector according to claim 24 wherein said
locking spring means comprises a pair of locking springs
disposed in diametrically opposite relation to each other
with respect to the axis of said plug body, and said support
bar means comprises a pair of support bars disposed in
slidable relation to respective ones of said pair of locking
Springs.

27. A connector according to claim 26 wherein said pair
of support bars have rear ends integrally connected to a
ring memober.

28. A conmnector according to claim 24 wherein said
locking spring means is integrally formed with said contact
support body.

29. A connector according to claim 24 wherein said
locking spring means is defined by a U-shaped slot formed
in said tubular insert.

30. A connector according to claim 24 wherein said
contact support body has formed therein a through hole
extending in the axial direction to axially align with said
locking spring means, said support bar means being slid-
ably inserted in said through hole.

31. A connector according to claim 24 wherein a rear
end of said tubular insert extends axially rearwardly be-
yond a rear end face of said contact support body to define
a rear space, said coil spring being disposed inside of said
rear space axially behind said engagement member means.

32. A connector according to claim 24 wherein said coil
spring is disposed around said plug body axially behind
said engagement member means.

33. A connector according to claim 32 including a cylin-
drical member disposed around said plug body, a rear

portion of said cylindrical member extending rearwardly

beyond a rear end of said plug body and fitted into said
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cap, whereby said cap is mounted on said plug body via said
cylindrical member.

34. A connector according to claim 33 wherein said
cylindrical member is composed of a pair of semicylindri-
cal members.

35. A connector plug with a lock mechanism adapted to
be connected to @ mating socket when the plug is grasped at
any desired location thereon by the hand of a user, said
plug comprising:

(a) a plug body of an insulating material;

(b) at least one plug contact mounted on said plug body;

(¢) a cap mounted on a rear portion of said plug body;

(d) a coupling sleeve disposed coaxially around said cap
and said plug body and axially movable;

(e) at least one locking spring supported on said plug
body and projecting forwardly thereof said locking
spring having on a front end thereof a protrusion
projecting radially outwardly or inwardly with respect
to an axis of said plug body, said locking spring being
resiliently displaceable in a direction opposite to the
direction in which said protrusion projects;

(/) at least one support bar held against said locking
spring on a side opposite from said protrusion, said
support bar being formed separately from said cou-
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38. A connector plug according to claim 37 wherein said
pair of support bars have rear ends integrally connected to
a ring member, said coil spring having one end pressed
against a rear surface of said ring member.

39, A connector plug according to claim 38 wherein said
locking springs are integrally formed with said plug body.

40. A connector plug according to claim 39 wherein each
of said locking springs is defined by a U-shaped slot defined
in and extending axially across said tubular insert and said
plug body.

41. A connector plug according to claim 40 wherein said
plug body has through holes extending from a rear surface
thereof in communication with said U-shaped slots and
aligned with said locking springs, respectively, said support
bars being inserted in said through holes, respectively.

42. A connector plug according to claim 38, 39, 40 or 41
wherein said engagement member projects radially out-
wardly integrally from said ring member, said coupling
sleeve having an axial step formed on an inner surface
thereof, said engagement member being positioned on the
side of a rear surface of said axial step, said engagement
member and said coupling sleeve being engageable with
each other only when said engagement member moves in a
forward direction or said coupling sleeve moves in a rear-

pling sleeve and being axially movable relative to said 25 ward direction.

coupling sleeve;

(g) an engagement member connected to a rear end of

said support bar and axially engaging said coupling
sleeve, said engagement member being axially mov-
able relative to said coupling sleeve; and

(h) a coil spring for normally urging said engagement

member and said coupling sleeve in a forward direc-
tion.

36. A connector plug according to claim 35 including a
tubular insert integrally formed coaxially with a front end
of said plug body and projecting axially beyond said cou-
pling sleeve, said locking spring and said support bar being
positioned substantially within a wall thickness of said
tubular insert, said protrusion projecting radially beyond
an inner peripheral surface or an outer peripheral surface
of said tubular insert.

37. A connector plug according to claim 36 including a
pair of locking springs disposed in diametrically opposite
relation to each other with respect to said axis and a pair of

30
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40

support bars disposed in diametrically opposite relation to 45

each other with respect to said axis.
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43. A connector plug according to claim 42 wherein said
plug body has a rear end fitted in said cap, said coil spring
being disposed within said cap and interposed between a
ring-shaped step in said cap and said ring member.

44. A connector plug according to claim 42 including a
rear extension integral with a rear surface of said plug body
and smaller in outside diameter than said plug body, said
ring member being disposed on said ring extension for
movement therealong, said coil spring being disposed on
said rear extension.

45. A connector plug according to claim 44 including a
cylindrical auxiliary body disposed around said plug body
and having an extension extending rearwardly of said plug
body and inserted in arcuate grooves defined in a front
surface of said cap, said coil spring being interposed be-
tween said front surface of said cap and said ring member.

46. A connector plug according to claim 45 wherein said
cylindrical auxiliary body is composed of semicylindrical
members and positioned by engagement with projections on
an outer peripheral surface of said plug body.

x *
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