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ABSTRACT OF THE DISCLOSURE 

An electrical connector adapted to complete a plurality 
of individual electric circuits between the aircraft or the 
like and a bomb or similar device suspended from the 
aircraft. The connector includes novel locking and release 
means insuring smooth, even and non-binding action be 
tween the individual pins and receptacles during assembly 
and separation of the connector. The connector also in 
cludes means providing an audible signal insuring an op 
erator that components of the connector is properly as 
sembled and in full engagement. 

This invention pertains to electrical connectors and 
more particularly to electrical connectors—of the quick 
disconnect type—inc1uding a pair of major components 
incorporating locking and release means normally func 
tioning to securely retain the major components in their 
assembled relation and subsequently functioning to re 
lease the major components, the locking and release 
means being constructed in a novel manner. 

Electrical connectors of the above type are extensively 
utilized in installations where a quick and positive break 
of the electrical circuits de?ned thereby is required. The 
present connector is illustrated as being utilized to com 
plete a plurality of electrical circuits between a missile 
or the like and the power source of an airplane, it, how 
ever, has many other applications. For example, it may 
be utilized in any installation where continuity of elec 
trical currents are required and subsequently requires the 
abrupt discontinuance thereof. 

Brie?y the present electrical connector includes ball 
locking and release means constructed and functioning 
in a novel manner providing three point suspension in 
suring a smooth, even and nonbinding action during the 
assembly of the connector and subsequent separation 
thereof. The connector also includes means providing an 
audible signal, during the assembly thereof, insuring that 
the two major components have been urged into their 
full and complete mating relation insuring that all circuits 
have been completed and rendered effective. 
An object of the present invention is to provide an elec 

trical connector major components of which separate in 
response to forces of predetermined magnitude acting 
thereon in opposite axial directions. 
Another object is to provide a quick disconnect elec 

trical connector including a pair of mating and engaging 
portions and novel ball locking and release means in 
suring elimination of any binding or restraining action 
as the mating portions engage each other and subse 
quently disengage each other. 
Another object is to provide a quick disconnect elec 

trical connector including a pair of major mating and 
engaging portions and in ‘which the connector functions 
to provide an audible signal indicating that the mating 
portions have assumed their full assembled relation and 
that all circuits de?ned by the connector have been ef 
fected. 
Although the characteristic features of the present in 

vention are particularly pointed out in the appended 
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claims, the invention itself, also the manner in which it 
may be carried out, will be better understood by referring 
to the following description taken in connection with the 
accompanying drawings forming a part of this applica 
tion and in which: 

FIGURE 1 is a fragmentary side elevational view of 
an aircraft nacelle having a bomb supported therefrom 
utilizing an electrical connector as disclosed herein. 
FIGURE 2 is a side elevational view of a preferred 

embodiment of the electrical connector of FIGURE 1— 
parts being broken away to show the construction there 
of-FIGURE 2 being viewed along the line 2——2 of FIG 
URE 1. 
FIGURE 3 constitutes a perspective view of the male 

portion of the connector of FIGURE 2. 
FIGURE 4 is a view similar to FIGURE 2 but show 

ing another embodiment of the connector. 
FIGURE 5 is a perspective view of the male portion 

of the connector of FIGURE 4. 
Referring to the drawings and especially to FIGURE 

1, in this ?gure a bomb 11 is shown attached to a nacelle 
12 of an aircraft (not shown). This ?gure shows an elec 
trical connector 14, adapted to transmit electrical sig 
nals between a power source (not shown) of the air 
plane and the bomb 11 via a cable 16, as shown. 
A preferred embodiment of the connector 14 is shown 

in FIGURE 2, the connector including a pair of mating 
members 17 and 18. The members 17 and 18 include 
inserts, only one of which is shown in FIGURE 2 (in 
sert 19 associated with member 17). The inserts, carry 
individual pins and receptacles (not shown), constructed 
in a conventional manner and functioning to effect elec 
trical contact means when the pins are properly and com 
pletely received in the receptacles. The pins are associ 
ated with the member 18, and the receptacles with the 
member 17, for this reason the members 18 and 17 are 
referred to as male and female members, respectively. 
Each of the members 17 and 18 include substantially 

sleeve-like portions 21 and 22. The upper end of the 
member 17 carries a thread 23 and an annular ?ange 
24 at its lower end. The member 18 carries a plurality of 
ramps or grooves 26 and a substantially square base 27. 
The function of the elements 23, 24, 26 and 27 will be 
come apparent as the disclosure progresses. The female 
member 17 is received in a retaining nut 28 and secured 
therein by means of the thread 23. 
The not 28 generally circular in cross-section, carries 

internal threads indicated by the numeral 29, and a pair 
of annular ?anges 31 and 32, the ?anges being formed 
externally of nut 28. 
The lower face of the member 22 is contoured to receive 

a surface of the bomb 11. The member 18 is rigidly se< 
cured to the bomb by bolts, rivets or the like received in 
the apertures 33. The ramps or grooves 26 are formed 
in the sleeve portion 22 and are equally spaced around 
the periphery of the portion 22 as best seen in FIGURE 
3. The ramps or grooves 26 are of concave con?guration, 
substantially semicircular in cross-section, and terminate 
in an annular concave groove 34, all corresponding points 
of which are located in common planes. The grooves 26 
are of a size adapted to receive portions of steel balls 36 
therein. The groove 34 is enlarged at a plurality of points 
as indicated by the numeral 37, description and coopera 
tion of the balls 36 and enlargements 37 will be discussed 
further as the disclosure progresses. 

Surrounding the male portion 18 is a sleeve-like cou 
pling ring 38. The ring 38 carries an internal annular 
?ange 39 at its upper end. As assembled the ?ange 39 
contacts and rests on the ?ange 24 formed on the portion 
21. The ring 38 depends from the ?ange 24 and terminates 
short of the base 27 of the portion 22. Adjacent its lower 
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nd (ring 38) it carries three balls 36 equally spaced 
round its periphery. As spaced, one of the balls enter 
me of the grooves 26 at such time as right hand rotary 
novement is imparted to ring 38. The balls 36 are posi 
ioned in apertures 41 provided in the wall of the rings 
$8. The balls 36 are retained in the apertures 41 in that 
he inner ends thereof are slightly swaged reducing the 
treat thereof. The extreme lower end of the ring 38 car 
'ies a pair of annular external ?anges 42 and 43 adapted 
o carry an O-ring 44. 
The connector 14 is completed by a locking sleeve 46 

vhich surrounds both the nut 28 and ring 38 in its assem 
Jled relation as best seen in FIGURE 2. The sleeve 46 
:arries an annular internal ?ange 47 at approximately its 
nid-section. Adjacent its lower end, the sleeve 46 carries 
:hree leaf springs 48 adapted to bear on the balls 36 and 
:0 urge them inwardly at all times. At the extreme lower 
and, the sleeve 46 is shaped to provide a recess 49 pro 
viding relief for the balls 36 in a manner explained pres 
:ntly. 
The connector 14 is now assembled as shown in FIG 

URE 2. It will be noted that a resilient spring washer 51 
is positioned between the ?anges 24 and 39, also it will be 
noted that a coil spring 52 is positioned between ?anges 32 
and 47. The spring 52 functions during release of the 
members 17 and 18 in a manner persently explained. 
Members 53 and 54 constitute O-ring seals they are 

positioned between the ?anges 31 and 32 and 42 and 43 
and function to preclude dirt and moisture from entering 
the connector 14. It will be noticed that a swivel type of 
securing means 56 is utilized to attach the lanyards 57 
to the locking sleeve 46, this type of connection allows 
rotary movement to be imparted to the sleeve 46 without 
tangling the lanyards 57. It will be understood that the 
lanyards 57 are attached to aircraft structure. Also that 
the bomb 14 is secured to aircraft structure by pilot oper 
ated mechanical means (not shown). 

At such time as the bomb 14 is to be released, the me 
chanical means (not shown) is actuated to its release posi 
tion by the pilot of the aircraft carrying the nacelle 12. 
Immediately gravity takes over and the entire plug, with 
the exception of the locking sleeve retained by the lan 
yards 57, begins to fall away. Thus the recess 49 is moved 
directly opposite the balls 36 and the latter moves out 
wardly allowing separation of the members 17 and 18 
under the in?uence of gravity acting on the bomb 14. 
Simultaneously the individual electrical connections are 
broken and the bomb 14 is free to fall away. 

It is now assumed that a new bomb is to be installed. 
Under these conditions it is further assumed the male 
member 18 is attached to the bomb 14. The locking sleeve 
46 has assumed its normal position—shown in FIGURE 
2—in which the leaf springs 48 urge the balls 36 to their 
innermost positions. 
To insure proper alignment of individual pins with re 

spective individual receptacles, grooves 58 are provided 
in the member 18 mating with corresponding projections 
(not shown) provided in the member 17. Upon rotation of 
the sleeve 46 and coupling ring 38, a respective ball enters 
a respective groove. In other words one of the balls 36 
enter one of the grooves 26. Thus forces urging the mem 
bers 17 and 18 toward each other (assembled position) are 
applied at three points equally spaced around the periph 
ery of the member 18. This insures that the individual pins 
will enter their individual receptacles equally and free 
of binding action. 
At such time as balls reach the annular groove 34, the 

members 17 and 18 will be fully seated with respect to 
each other. The operator will be aware that this condition 
‘has been attained by an audible signal due to the balls 36 
being urged through the enlarged portions 37. Thus a new 
bomb 14 is installed and the electrical connections estab 
lished. To release the bomb the above release procedure is 
repeated. 
A second embodiment of an electrical connector is 
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4 
shown in FIGURES 4 and 5. The connector shown in 
FIGURE 4 is identi?ed by the numeral 14’, all compo 
nents, similar to those of FIGURES 2 and 3, also carry 
the same identifying number with the addition of a prime. 
The connectors 14 and 14’ function and operate in sub 
stantially the same manner, therefore, a detailed descrip 
tion of the second embodiment is not considered necessary. 
The construction of the connectors 14 and 14' is prac 

tically the same with the exception of the grooves 26' and 
the fact that the springs 48 (FIGURE 2) have been 
omitted from the sleeve 46'. In this respect the resilient 
wave washer 51’ functions as a means urging the ring 
38' in an upward direction. 
The ramps or grooves 26’ are the same as the grooves 

26 except that they terminate in a horizontal portion 
identi?ed by the numeral 59'. The upper wall of the por 
tions 59’ are scalloped as indicated by the numeral 61’. 
As the balls 36' travel down the grooves 26' to contact 
the scallops 61'. The balls 36’ are urged into contacting 
relation with the scallops 61’ by the wave washer 51' and 
thus provide an audible sound indicating that the balls 
have contacted the scallops and that the individual pins are 
properly seated in their respective individual receptacles. 

In this embodiment, as in the ?rst embodiment, points 
urging the members 17’ and 18’ together constitute the 
‘balls 36' contacting the grooves at three equally spaced 
points. Accordingly the individual pins will be urged into 
their respective receptacles evenly and with no binding 
action. 

While in order to comply with the statute. the invention 
has been described in language more or less speci?c as 
to structural features, it is to be understood that the in 
vention is not limited to the speci?c features shown, but 
that the means and construction herein disclosed com 
prise the preferred form of puting the invention into elfect. 
What is claimed is: 
1. An electrical connector, comprising: 
(a) a pair of sleeve-like members including individual 

pins and receptacles; 
(b) said pair of members joined in end-to-end re 

lation to provide an electrical connector in which 
said pins are received in said receptacles to provide a 
plurality of individual electrical ?ow paths through 
said connector; 

(0) one of said pair of members having an annular 
shoulder adjacent the juncture between said pair of 
members extending from the outer surface thereof; 

(d) a sleeve-like coupling ring having a depending re 
lation with respect to said annular shoulder and hav 
ing a surrounding relation with respect to the other 
of said pair of members; 

(e) a plurality helical grooves formed in the outer 
surface of the other of said pair of members; 

(f) said coupling ring carrying a plurality of spherical 
members in the lower portion thereof adapted to be 
received in said grooves; 

(g) a sleeve-like locking ring having a surrounding re 
lation with respect to said pair of members and cou 
pling ring; 

(h) and resilient means comprising leaf springs asso 
ciated with said locking ring normally functioning to 
urge said spherical memebrs into said grooves. 

2. An electrical connector as set forth in claim 1: 
(a) in which said grooves terminate in an annular 

groove the center line of which is located in a com 
mon plane; 

(b) and said annular groove being enlarged at a plu 
rality of locations functioning to provide an audible 
signal that the spherical members have been received 
in the annular groove. 

3. An electrical connector as set forth in claim 1: 
(a) in which the terminal end portions of said grooves 
terminate in scallops functioning to provide an audible 



indication that the spherical member has 
the terminal end portion of said grooves. 
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