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This invention relates to electrical connectors and, 
more specifically, to a type of connector whose novel 
construction permits positive contact closure even under 
conditions of severe vibration and where frequent mis 
alignments exist between two or more connector ter 
minals. 

Conventional connector assemblies generally consist of 
two parts commonly known as a plug and a receptacle. 
The plug contains one or more electrically conductive 
pins which mate with corresponding spring contacts 
mounted in fixed or floating relation in a receptacle body. 
Those devices having spring contacts rigidly affixed to the 
receptacle are unable to accommodate even slight mis 
alignments of a pin and its contact. As a consequence, 
a proper mating of the parts is oftentimes impossible. 
This results in abnormal contact pressures and excessive 
wear and abuse of the contacting surfaces. Those de 
vices which employ floating contacts in the receptacle are 
also objectionable since a misalignment may still pro 
duce a strain upon the pin contacts of the plug. More 
over, the ability of these devices to compensate for mis 
alignments is extremely restricted. The natural conse 
quence of both types of construction is that the con 
nectors have reduced current-carrying capacity whenever 
one connector pin abnormally mates with its spring con 
tact or whenever the connector is subjected to severe 
vibration. 

Misalignment of a connector pin and its mating con 
tact may be caused by defective manufacture or normal 
wear of the connecting terminals. It is necessary, there 
fore, that parts for conventional connectors be manu 
factured to close tolerances, and this consequently re 
sults in a high cost of production. But even if the parts 
are precision made, ordinary usage will produce wear 
and eventually result in misalignment of one or more 
connector terminals. Inasmuch as the conventional con 
nector assemblies do not adequately adjust to these 
changes, the useful life of such connectors is shortened 
each time a misalignment occurs. 
Where an electrical connection is made between parts 

which are transversely movable relative to the axes of 
mating terminals, some misalignment will occur with 
almost constant regularity and irrespective of manu 
facture or wear. Conventional connectors heretofore 
described are, therefore, unsatisfactory for such purposes. 
The present invention overcomes these disadvantages 

by providing an electrical connector assembly with unique 
self-alignment features. Each connector pin is indi 
vidually mounted for limited universal movement in the 
body of the plug, thereby relieving said pin from strains 
and wear which would result if rigidly imbedded in said 
body. The novel construction hereinafter described may 
be used for such applications where the plug and recep 
tacle are transversely movable to one another and where 
misalignments occur with great frequency. This assembly 
will tolerate limited misalignment in any direction; it 
will withstand severe vibrations without detachment or 
impairment of its conducting qualities; and, it will oper 
ate in any position without producing abnormal strains 
on its parts. 

Therefore, it is one object of this invention to provide 
a self-aligning connector assembly having connector pins 
mounted for universal movement in the body of a plug. 
One inherent advantage of a universally mounted con 
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nector pin is its ability to align itself in the plug body 
to mate with the receptacle. This prevents excessive or 
abnormal wear of the connector terminals, which, if 
otherwise, would shorten the useful life of one or both 
of the connector parts. 
A second object is to provide an electrical connector 

plug having a unique construction for mounting connector 
pins in the body. This novel construction has a high 
resistance to shock and vibration but is relatively free 
to pivot in the body with limited universal movement. 
A third object of this invention is to provide a plug 

connector having a split sleeve terminal with a con 
nector pin universally mounted therein and having a 
means retaining said pin in its mounted position and per 
mitting only limited universal movement. These struc 
tural elements provide not only the desirable self-align 
ing feature but also assure mating cooperation between 
the connector parts. 

Another object is to provide an electrical connector 
assembly comprising a first connector part having a ter 
minal pin rigidly connected thereto and a self-aligning 
connector sleeve contacting said terminal pin at one end 
and having a split opening at the other end. When used 
in combination with a plug provided with one or more 
universally mounted pin terminals, such an assembly 
possesses a degree of self-alignment which is particularly 
advantageous where connector parts are relatively mov 
able in planes transverse to the axes of the mating ter 
minals. 
The various features of novelty which characterize this 

invention are pointed out with particularity in the claims 
annexed to and forming a part of this specification. For 
a better understanding of the invention, its advantages 
and specific objects attained with its use, reference should 
be made to the accompanying drawing and descriptive 
matter in which there is illustrated and described a pre 
ferred embodiment of the invention. 
The drawing shows a preferred embodiment of this 

invention in section. 
In the drawing is shown a fixed first part A and a 

movable second part B. Parts A and B form, respec 
tively, the receptacle and plug terminals of the novel 
connector assembly, and are illustrated in a preferred 
arrangement. It is to be understood, however, that the 
attachment to fixed or movable electrical apparatus is 
optional and any arrangement of plug and receptacle on 
either fixed or moving apparatus is within the purview 
of this invention. 
The receptacle part A of this connector assembly has 

a body portion in which a plurality of terminal pins 
2 are rigidly mounted. The pins are connected to wire 
leads at one end in a conventional manner (not shown); 
the other end of each pin is rounded to provide a sub 
stantially spherical contacting surface 3. A semi-split 
sleeve connector 4 is provided axially of each pin 2, en 
closing the rounded end portion and expansibly con 
tracting upon contacting surface 3. Each sleeve 4 cap 
tivates the end of the terminal pin 2 with an inturned 
collar 5, and being loosely housed in the body portion 1 
may pivot about spherical surface 3 with limited uni 
Versal movement and restricted axial travel. The other 
end of each semi-split sleeve has an opening 6 for re 
ceiving the mating male terminal 7 of one of a plurality 
of connector pins 8. Each sleeve thereby provides a 
first female receptacle terminal which is self-aligning in 
the body portion 1 of part A. 

Part B forms the plug portion of the connector as 
Sembly having a plurality of connector pins 8 universally 
mounted therein. Each connector pin is connected to a 
second female receptacle terminal 10 which is rigidly 
attached or imbedded in an insulating body portion 9. 



3. 
The terminals 10 are formed with semi-split sleeve end 
portions 1 which engage the male end terminals 12 of 
the connector pins. Each male end terminal is rounded 
to provide a substantially spherical surface, and, in com 
bination with its respective end portion 11, forms a ball 
and socket joint, permitting a universal movement of 
each connector pin. Since each pin is mounted inde 
pendently of the others, its movement is likewise inde 
pendent of either their movements or their axial align 
ment. 
A retaining plate 13 captivates each terminal 12 in its 

mating receptacle terminal 10. Each plate is formed 
with a cup-shape having a hole 14 through which each 
connector pin is projected. The sides of each retainer 
plate extend axially about a split-sleeve end portion 11, 
and a lip-catch 15 protrudes radially inward therefrom 
and engages a locking groove 16 on the receptacle ter 
minal. With this construction, each plate 13 provides a 
means retaining one of said end terminals in said mating 
receptacle terminal but permitting limited universal move 
ment therein. 

It will be noted that the size of hole 14 is large enough 
to receive end terminal 7 and the rod portion of the con 
nector pin therethrough but of lesser diameter than end 
terminal 12. The size of this hole is in fact limited by 
the maximum desired universal movement of the con 
nector pin. That is, the peripheral edge of the hole 14 
is used to restrict universal movement of the pin, and the 
hole is sized to allow a limited movement of the pin in 
any direction. The peripheral edge of each hole 14 pre 
vents its respective pin from movement which would make 
a connection with the receptacle impossible. The con 
nector pins are in this way independently mounted in the 
body of the plug for universal movement and may pivot 
within predetermined limits. w 
A protector guard 17 is provided to shield the internal 

connector parts and connector terminals. As shown, the 
guard is connected to the plug and circumvallates connec 
tor pins 8. 
From the foregoing description it is apparent that an 

improved electrical connector assembly is provided which 
may be adapted to many kinds of electrical apparatus. 
Since numerous changes may be made in the above de 
scribed construction and different embodiments of the 
invention may be made without departing from the spirit 
and scope thereof, it is intended that all matters con 
tained in the foregoing description or shown in the ac 
companying drawings shall be interpreted as illustrative 
and not in a limiting sense. 

Having thus described my invention, what I claim and 
desire to secure by Letters Patent is: 

1. An electrical connector assembly consisting of a 
first part having a terminal pin rigidly connected thereto, 
a connector sleeve contacting said terminal pin for limited 
universal movement at one end and having an expansible 
opening at the other end; a second part having an expan 
sible receptacle terminal rigidly connected thereto; and 
a solid connector pin having end terminals with substan 
tially spherical surfaces, said end terminals respectively 
mating with said opening and said receptacle terminal, 
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4. 
thereby providing a solid pin terminal connection that will 
adjust for misalignments without imposing abnormal con 
tact pressures upon contact surfaces. 

2. An electrical connector assembly consisting of a first 
part having a terminal pin rigidly connected thereto, a 
self-aligning connector sleeve contacting said terminal pin 
for limited universal movement at one end and having an 
expansible opening at the other end; a second part having 
a solid connector pin universally mounted thereon, said 
pin having a substantially spherical end terminal mating 
with said opening to provide a universal mounting thereof 
in said opening, thereby providing a solid pin terminal 
connection that will adjust for misalignments without 
imposing abnormal contact pressures upon contact sur 
faces. 

3. An electrical connector assembly consisting of a 
first part having a terminal pin rigidly connected thereto, 
a Self-aligning connector sleeve contacting said terminal 
pin for limited universal movement at one end and hav 
ing an expansible opening at the other end; a second part 
having an expansible receptacle terminal rigidly con 
nected thereto; a solid connector pin having end terminals 
With substantially spherical surfaces, said end terminals 
mating respectively with said opening and said receptacle 
terminal; and means retaining one of said end terminals 
in said mating receptacle terminal but permitting limited 
universal movement therein, thereby providing a solid 
pin terminal connection that will adjust for misalign 
ments without imposing abnormal contact pressures upon 
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contact surfaces. 
4. An electrical connector assembly consisting of a first 

part having a terminal pin rigidly connected thereto, a 
self-aligning connector sleeve contacting said terminal pin 
for limiting universal movement at one end and having 
an expansible opening at the other end; a second part hav 
ing an expansible receptacle terminal; a solid connector 
pin having substantially spherical end terminals mating 
respectively with said opening and said receptacle ter 
minal; a retaining plate connected to said second part 
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and having a hole therein, said hole being smaller than 
Said spherical end terminal mating with said receptacle 
terminal and said hole receiving said connector pin there 
through; whereby said connector pin is held in contact 
with said receptacle terminal but universally movable 
within predetermined limits, thereby providing a solid pin 
terminal connection that will adjust for misalignments 
without imposing abnormal contact pressures upon con 
tact surfaces. 
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