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ABSTRACT OF THE DISCLOSURE 
A bayonet-type coupling device for mechanically con 

necting mating parts of electrical connectors or the like 
comprising an annularly segmented nut mounted on one 
of said parts for limited, resiliently-resisted axial move 
ment relative thereto and having helical grooves coop 
erable with projecting lugs on the other of said parts, 
whereby said parts may be coupled by rotation of the nut 
and uncoupled by reverse rotation of the nut or by rela 
tive axial movement of said parts irrespective of the 
angular position of the nut relative to said parts. 

This invention relates in general to Coupling devices 
and is particularly directed to quick action coupling nut 
type disconnect means for disengaging connected mem 
bers vsuch as conduits, mating electrical connector parts 
and the like. 

It is a principal object of this invention to provide 
a novel twist-to-lock, pull-to-unlock type of coupling 
device. 

It is a further object to provide a novel separable cou 
pling device for coupling conduit members of the pin 
and socket type electrical connectors which is of simple, 
rugged and compact construction. - 
Another object of the invention is to provide a sep 

arable electrical coupling device of such construction that 
the two main connector portions may be easily and quick 
ly disengaged regardless of their relative angular position 
with respect to the mechanical coupling means associated 
therewith. 
A still further object is to provide a separable twist-lock 

type electrical connector which is easily and quickly 
disengageable regardless of the twist or look position of 
the coupling nut on the connected parts. 
Another object is to provide a novel coupling device 

for connecting a pair of members and which permits rapid 
disengagement of said members upon the application 
thereto of opposed axial forces in the process of pulling 
said members apart. 
The above and further objects and novel features of 

the invention will more fully appear from the following 
detailed description when the same is read in connection 
with the accompanying drawings. It is to be expressly 
understood, however, that the drawings are for the 
purpose of illustration only and do not constitute a limi 
tation of the invention. 

In the drawings, wherein like reference characters refer 
to like parts throughout the several views: 
FIG. 1 is a View in longitudinal axial section, taken 

on line 1—1 of FIG. 2, of an assembled electrical con 
nector embodying the coupling device contemplated by 
the invention; 

FIG. 2 is a view in end elevation of the right-hand 
separable part of the assembled connector of FIG. 1, 
the view being taken on line 2—2 of FIG. 1; 

FIG. 3 is a partial sectionalized view, taken on line 
3-3 of FIG. 2; 

FIG. 4 is a view ‘similar to FIG. 3 wherein the coupling 
nut is in releasing position; 

FIG. 5 is aplan view on an enlarged scale of the 
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internal surface of one of the helically grooved segments 
of the coupling nut; 
FIG. 6 is a detail sectional view, taken on line 6—6 

of FIG. 2; 
FIG. 7 is a development showing the internal surfaces 

of the segmented coupling nut in a single plane on a 
reduced scale; and 

FIG. 8 is a development of a portion of the outer ‘sur 
face of sleeve 12 on a reduced scale. 
The single embodiment of the invention illustrated in 

the drawing is, by way of example, shown in the form 
.of a plug and socket type electrical connector comprising 
two mateable parts or assemblies 2 and 3. These assem 
blies are adapted to be releasably coupled in mating con 
dition for quick and easy simultaneous uncoupling and 
disengaging by the novel coupling device of the invention. 
The connector assembly or part 2 is shown as com: 

prising a tubular shell 4, an insulating contact supporting 
insert 5 mounted in the shell, and a plurality of socket 
contacts 6 supported by the insert. For a purpose to more 
fully appear hereinafter, shell 4 has three equally spaced 
coupling pins or lugs 7 projecting radially therefrom, 
only one of said pins being shown. 
The connector part or assembly 3 shown mated with 

assembly 2 in FIG. 1 comprises a tubular shell 8 which 
telescopes with shell 4 and has a plurality of axially ex 
tending keys 9 on the periphery thereof. These keys mate 
with keyways in shell 4 to angularly orient the assemblies 
and prevent relative rotation thereof. An insulating insert 
10 supports a plurality of pin contacts 11 in shell 8 for 
mating with socket contacts 6. 

Novel means are provided for mechanically releasably 
coupling connector assemblies 2 and 3 together in mated 
relation in a novel manner which permits quick, simul 
taneous release of the coupling means and disengagement 
of the connector assemblies. Said coupling means is novelly 
associated with shell 8 and forms a novel assembly there 
with. In the illustrated embodiment, the coupling com 
prises an inner sleeve 12, the forward end of which vsur 
rounds a rear portion of shell 8 and has an internal groove 
14 in which is mounted an annular wavy compression 
spring 15. Alternate lobes of the spring engage the rear 
wall 16 of said groove, and the other lobes thereof engage 
concentric telescoping ?anges 17 and 18 on shell 8 and 
sleeve 12, respectively. Sleeve 12 is free to rotate about 
shell 8, and axial movement of sleeve 12 to the right or 
rearwardly relative to shell 8 is limited by a split washer 
19 seated in an annular groove on the shell and en 
gageable with an external shoulder 20 on the sleeve. Shell 
8 is permitted limited axial movement to the right or 
rearwardly relative to sleeve 12 against the compression 
of spring 15 for a purpose to hereinafter appear. 
An outer 'sleeve 21 surrounds inner sleeve 12 and is 

connected thereto for rotation therewith and limited axial 
movement relative thereto by any suitable means, such 
as an inwardly projecting tab or key 22 (FIG. 6) on 
sleeve 21 and a mating groove or keyway 23 in the 
periphery of inner sleeve 12. 

Said inner and outer sleeves have abutting shoulders 
24 and 25 which limit relative axial movement thereof 
in one direction, and such movement in the opposite direc 
tion is yieldably opposed by a plurality of coil compres 
sion springs 26 and is limited by said springs and a spht 
washer 27 seated in a groove 28 in the outer surface of 
sleeve 12. Six springs 26 are shown in the illustrated em 
bodiment, each mounted in a cylindrical cavity 29 formed 
by registering opposed semicircular slots 30 and 31 in the 
inner surface of outer sleeve 21 and the outer surface of 
inner sleeve 12, respectively. At one end thereof springs 
26 engage the forward ends of grooves 30 and 31, and 
at the other end said springs engage stop washer 27 or 
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a cupped washer 32 associated therewith. Any suitable 
means, such as a lanyard 33, may be secured to outer 
sleeve 21 for pulling the latter rearwardly relative to in 
ner sleeve 12 and hence, relative to connector assembly 
3 against the pressure of springs 26. 
Captured between sleeves 12 and 21, Without physical 

attachment to either sleeve, are a plurality of arcuate 
segments 34 which collectively and in conjunction with 
sleeves 12 and 21 form a segmented coupling ring or nut. 
In the form shown, said segments form a so-called bayo 
net-type nut having three internal helical grooves 35 for 
engagement with coupling pins 7 of shell 4. Segments 34 
also have transverse grooves on the inner faces thereof 
which collectively form an annular internal groove 36 
that receives an external rib or ?ange 37 on sleeve 12. 
The mating surfaces 38 of groove 36 and rib 37 are pref 
erably slightly tapered or inclined, as shown, to facilitate 
proper action of the segments during the unlocking pro 
cedure to be described below. Although not essential, seg 
ments 34 may be yieldably held against sleeve 12 by a 
spring or elastic band 39 seated in a groove in the outer 
surface of segments 34. ‘Circumferential movement of the 
segments relative to sleeve 12 is prevented by tongues 40 
integral with the segments and extending axially into 
grooves 41 in the outer surface of sleeve 12. When seg 
ments 34 are in operative position (FIG. 1), tongues 40 
lie against the surface of sleeve 12 within grooves 41, and 
the radial thickness thereof is small in comparison to 
the depths of the grooves so as to permit the segments 
to tilt or pivot relative to the axis and, hence, to the un 
coupling position shown in FIG. 4. 
The external peripheries of segments 34 forward of 

groove 36 form an external groove 42 ?anked by external 
ribs 43 and 44. With the parts in operative position 
(FIGS. 1 and 2) rib 43 ?ts closely within an internal 
?ange 45 at the forward end of outer sleeve 21, and a 
portion of the rib 44 ?ts closely within an inner surface 
of sleeve 21. The latter has an internal groove 46 for 
receiving rib 44 and thus to permit movement of the seg 
ments 34 to releasing or uncoupling position (FIG. 4) 
when outer sleeve 21 is pulled to the right or rearwardly 
relative to sleeve 12 and connector assemblies 2 and 3. 
When it is desired to electrically engage and mechani 

cally couple the connector parts 2 and 3, the elements of 
the coupling nut assembly will be held by springs 26 in 
the positions shown in FIG. 3. The keyways of shell 4 
are ?rst oriented with the keys 9 on shell 8, and the open 
ends of helical grooves 35 of the coupling nut assembly 
are oriented with pins 7 on shell 4. The assemblies are 
now moved together axially until pins 7 enter grooves 
35. The coupling nut assembly comprising sleeves 12 and 
21 and segmented ring 34 is now rotated relative to 
shells 4 and 8 to effect a bayonet-type coupling. The as 
semblies 2 and 3 are drawn axially together by the co 
operating pins 7 and helical grooves 35 during rotation of 
the coupling nut. The parts are preferably so designed 
that the inserts 5 and 10 come into facial engagement just 
prior to the ?nal axial movement of the coupling nut onto 
shell 4. During this ?nal movement, the coupling nut as 
sembly will also move axially relative to assembly 3 
against the resistance of spring 15 whereby to effect a 
pressure seal between the engaging faces of the inserts 
5 and 10. If desired, spring 15 may be eliminated and the 
parts so constructed that sleeve 12 and shell 8 move ax 
ially substantially as a unit. 
To uncouple conduits or shells 4 and 8 and elfect elec 

trical disengagement of pin and socket contacts 6 and 
11 it is necessary only to pull toward the right (FIG. 1) 
on lanyard 33, assuming assembly 2 is suitably anchored 
or held. Thus, pulling on lanyard 33 will move sleeve 
21 toward the right relative to the remainder of the as 
sembled device, compressing springs 26 as in FIG. 4. It 
will be evident that the force applied to springs 26 is 
transmitted through ring 27 to sleeve 12 and thence 
through ?ange 37 to segments 34, the grooves 35 of which 
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engage lugs 7 on shell 4. Sleeve 12 and segments 34 are 
thus prevented from moving with sleeve 21 until the latter 
has been moved a su?icient distance to bring annular 
groove 46 into registry with ?ange 44 and groove 42 into 
registry with flange 45 as in FIG. 4. Such registry per 
mits the six segments 34 to move radially and to pivot 
about tabs 40 a su?icient amount to release lugs 7 from 
grooves 35 so that the entire assembly comprising sleeves 
21 and 12, segments 34 and pin contact assembly 3 will 
move relative to socket contact assembly 2 and effect dis 
engagement of assemblies 2 and 3. The radial and pivotal 
movement of segments 34 are effected by components of 
force which result from the axial pulling force applied 
at the beveled surfaces 38 and at the engaging surfaces 
of lugs 7 and the radial, helical walls of grooves 35. In 
view of the fact that segments 34 make up the entire cir 
cumference of the nut, release or uncoupling may be ef 
fected by an axial pull on sleeve 21 irrespective of the 
position of lugs 7 in helical grooves 35. It will, of course, 
be apparent that uncoupling may also be effected by re 
verse rotation of the nut assembly 12, 21, 34 followed 
by axial separation and disengagement after lugs 7 emerge 
from helical slots 35. After uncoupling, the springs 26 
will move the parts of the nut assembly to the positions 
illustrated in FIG. 3 ready for the next coupling opera 
tion. 

Although only a single embodiment of the invention 
has been illustrated in the drawings and described in the 
foregoing speci?cation, it is to be expressly understood 
that the same is not thus limited, but that various changes 
may be made, such as in the design and arrangement of 
parts thereof, without departing from the spirit and scope 
of the invention. For example, the pin and slot type bayo 
net connection 7, 35 may be replaced by mating threads 
on shell 4 and segments 34. 
What is claimed is: 
1. A quick-release coupling device comprising ?rst and 

second tubular shells, and a coupling means assembly 
cooperable with said shells releasably locking the same 
together, said coupling means assembly comprising an 
inner sleeve mounted on said ?rst shell for axial movement 
therewith and rotation relative thereto, an outer sleeve 
mounted on said inner sleeve for rotation therewith and 
axial movement relative thereto, an intermediate sleeve 
surrounding said inner sleeve within said outer sleeve and 
consisting of a plurality of arcuate segments circum 
ferentially arranged, said intermediate and inner sleeves 
having cooperable inter-?tting portions preventing ap 
preciable relative axial and rotational movement thereof 
while permittting said segments to move radially relative 
to said inner sleeve, and said intermediate and outer sleeves 
having cooperable surfaces hereby when said outer 
sleeve is in a predetermined ?rst axial position said seg 
ments are retained thereby in closely assembled relation 
around said inner sleeve and when said outer sleeve is 
in a predetermined second axial position said segments 
are released thereby for limited radial movement, and 
cooperating means on said intermediate sleeve and said 
second shell to operatively connect the same against axial 
separation when said outer sleeve is in said ?rst axial 
position and to release the same for axial separation when 
said outer sleeve is moved to said second axial position 
and said segments move radially outward, said cooperating 
means comprising at least one internal helical groove in 
said intermediate sleeve and at least one radial lug on the 
second shell engageable with the helical groove. 

2. A coupling device as de?ned in claim 1, wherein 
said helical groove spans at least two consecutive seg 
ments. 

3. A coupling device as de?ned in claim 1 wherein 
said device is an electrical connector having cooperable 
pin and socket contacts mounted in said shells, and 
wherein the contacts are in mating relationship when 
said shells are locked together. 

4. A coupling device as de?ned in claim 1 wherein 
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said inner sleeve is axially movable on said ?rst shell 
between predetermined limits and comprising resilient 
means yieldably urging said inner sleeve toward one of 
its limiting positions on said ?rst shell. 

5. A coupling device as de?ned in claim 1 comprising 
means on said inner and outer sleeves to limit axial move 
ment of said outer sleeve relative to said inner sleeve 
between said ?rst and second axial positions, and resilient 
means interposed between said inner and outer sleeves 
and yieldably urging said outer sleeve to said ?rst axial 
position on said inner sleeve. 

6. A coupling device as de?ned in claim 1 wherein 
said inter?tting portions include an annular rib on said 
inner sleeve and a matching groove in the intermediate 
sleeve to hold the same against relative axial movement. 

7. A coupling device as de?ned in claim 6 wherein 
two engaging surfaces of said rib and groove are bevelled 
to facilitate radial movement of said segments in response 
to an axial force urging said bevelled surfaces together. 

8. A releasable coupling device for connecting conduit 
members comprising a pair of concentric interlocking 
sleeves axially displaceable with respect to each other and 
arranged to be carried by one of said conduit members, 
expandable coupling nut means including a plurality of 
rigid circularly arranged arcuate segmental elements 
which when in their inner, closed positions are in sub 
stantial edge engagement, interposed between said sleeves 
and carried thereby and disposed to radially expand upon 
relative axial displacement of said sleeves, and means 
carried by said other conduit member for engaging said 
coupling nut means to couple the said conduit members, 
said coupling nut means being idisengageable from said 
other conduit member upon radial expansion thereof to 
permit axial separation of said conduit member. 

9. A releasable coupling device as de?ned in claim 8 
comprising resilient restorative means interposed between 
said axially displaceable concentric sleeves for restoring 
said sleeves axially in opposite directions to their normal 
positions relative to said coupling nut means. 

10. A releasable coupling device as de?ned in claim 9 
wherein said resilient restorative means includes coil 
springs circumferentially arranged between and around 
the axis of said sleeves. 

11. A releasable coupling device as de?ned in claim 8 
wherein said segmental elements include helically oriented 
grooves along at least one surface thereof. 

12. A device for coupling ?rst and second conduits 
comprising a ?rst sleeve mounted on the ?rst conduit, a 
second sleeve mounted on said ?rst sleeve and consisting 
of a plurality of arcuate segments circumferentially ar 
ranged, said second sleeve and said second conduit having 
inter?tting means to hold the same against relative axial 
movement, a third sleeve surrounding said ?rst and second 
sleeves and movable axially thereof between a ?rst position 
to hold said segments closely assembled about said ?rst 
sleeve and a second position to release said segments 
for limited radial movement relative to said ?rst sleeve, 
and radially outwardly projecting lugs on the second 
conduit, said segmental second sleeve being internally 
helically slotted to engage said lugs on the second conduit 
to couple said conduits when said third sleeve is in said 
?rst position and to release the same for axial separation 
when said third sleeve is in said second position. 

13. A device as de?ned in claim 12 comprising resilient 
means for normally retaining said third sleeve in said 
?rst position. 

14. A device a de?ned in claim 13 wherein said resilient 
means comprises a plurality of circumferentially spaced 
coil springs. 

15. A device as de?ned in claim 12 comprising c0 
operating means on said ?rst sleeve and said ?rst conduit 
for limiting relative axial movement thereof, and resilient 
means for resisting such relative movement of said ?rst 
sleeve and ?rst conduit in one direction. 

16. An electrical connector comprising ?rst and second 
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tubular shells, cooperable pin and socket contacts mounted 
in said shells, and a coupling means assembly cooperable 
with said shells releasably locking the same together with 
said contacts in mating relationship, said coupling means 
assembly comprising an inner sleeve mounted on said 
?rst shell for axial movement therewith and rotation 
relative thereto, an outer sleeve mounted on said inner 
sleeve for rotation therewith and axial movement rela 
tive thereto, means on said inner and outer sleeves to 
limit axial movement of said outer sleeve relative to said 
inner sleeve between ?rst and second axial positions, 
resilient means interposed between said inner and outer 
sleeves and yieldably urging said outer sleeve to said ?rst 
axial position on said inner sleeve, said resilient means 
comprising a plurality of coil springs circumferentially 
arranged between said inner and outer sleeves in cavities 
each formed by oppositely facing semicylindrical grooves 
in said sleeves, an intermediate sleeve surrounding said 
inner sleeve within said outer sleeve and consisting of a 
plurality of arcuate segments circumferentially arranged, 
said intermediate and inner sleeves having cooperable 
inter-?tting portions preventing appreciable relative axial 
and rotational movement thereof While permitting said 
segments to move radially relative to said inner sleeve, 
and said intermediate and outer sleeves having cooperable 
surfaces whereby when said outer sleeve is in said ?rst 
axial position said segments are retained thereby in closely 
assembled relation around said inner sleeve and when 
said outer sleeve is in said second axial position said seg 
ments are released thereby for limited radial movement, 
and cooperating means on said intermediate sleeve and 
said second shell to operatively connect the same against 
axial separation when said outer sleeve is in said ?rst axial 
position and to release the same for axial separation when 
said outer sleeve is moved to said second axial position 
and said segments move radially outward. 

17. An electrical connector comprising ?rst and sec 
ond tubular shells, cooperable pin and socket contacts 
mounted in said shells, and a coupling means assembly 
cooperable with said shells releasably locking the same 
together with said contacts in mating relationship, said 
coupling means assembly comprising an inner sleeve 
mounted on said ?rst shell for axial movement therewith 
and rotation relative thereto, an outer sleeve mounted on 
said inner sleeve for rotation therewith an axial movement 
relative thereto, an intermediate sleeve surrounding said 
inner sleeve within said outer sleeve and consisting of a 
plurality of arcuate segments circumferentially arranged, 
said intermediate and inner sleeves having cooperable 
inter?tting portions preventing appreciable relative axial 
and rotational movement thereof while permitting said 
segments to move radially relative to said inner sleeve, 
said inter?tting portions including axial projections on 
said segments extending into axially extending slots in 
the surface of said inner sleeve to hold the latter and 
said segments against relative rotation, and said inter 
mediate and outer sleeves having cooperable surfaces 
whereby when said outer sleeve is in a predetermined 
?rst axial position on said inner sleeve said segments 
are retained thereby in closely assembled relation around 
said inner sleeve and when said outer sleeve is in a 
predetermined second axial position on the inner sleeve 
said segments are released thereby for limited radial 
movement, and cooperating means on said intermediate 
sleeve and said second shell to operatively connect the 
same against axial separation when said outer sleeve is 
in said ?rst axial position and to release the same for 
axial separation when said outer sleeve is moved to said 
second axial position and said segments move radially 
outward. 

18. A quick-release coupling device for interconnecting 
shell members comprising a pair of axially aligned inner 
‘and outer sleeves connected to one of said shell members, 
said sleeves having inter?tting keying means thereon to 
prevent relative roational movement thereof while per 
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mitting relative axial displacement, circumferentially 
spaced radially aligned recesses along the outer and inner 
peripheries, respectively, of said sleeves, compressive coil 
spring members in said recesses, retention means disposed 
between said sleeves for retaining said compressive coil 
spring members when under compression, segmented ele— 
mental means comprising a plurality of arcuate segments 
disposed about the outer and inner peripheries, respec 
tively, of said sleeves in a circular array and carried 
thereby, each said segment having a helical groove along 
a surface thereof, compressive means interposed between 
said sleeves for retaining said segments in their circular 
array while permitting radial movement thereof in re 
sponse to the relative axial displacement of said sleeves 
in opposition to the compressive forces exerted by said 
coil spring members upon separation of said shell mem 
bers, and means connected to the other shell member 
having protruding members circumferentially spaced for 
engaging said helical grooves of said segments in twist 
lock fashion for connecting the shell members, the latter 
being disposed to become rapidly disengaged upon said 
axial relative displacement of said sleeves, such disengage 
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meat being responsive to a continued application of the 
force which effects said axial displacement. 
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