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This invention relates to electrical connectors 
and more particularly to such connectors as may 
be used in aircraft, wherein means must be pro 
vided within the connector itself to prevent leals.- 
age of fluid from one side of the panel board Or 
bulkhead on which the connector is adapted to 
be connected, to the other side thereof in oi'der 
that the aircraft cabin may be maintained at 
the desired or sea level pressure at high alti 
tudes. 

It is an object of the present invention to pro 
vide an electrical connector adapted to be mount 
ed on a panel board or aircraft buikhead Such 
that one of the connecting members is retained 
on the panel board or bulkhead, while the other 
connecting member is separable from the One 
connecting member, wherein the one connecting 
member mounted on the panel board is Sealed 
within itself to prevent the leakage flow of fuid 
through the connector from one side of the panel 
or bulkhead to the other side thereof. 

It is another object of the invention to pro 
vide Such a connector which is simple in con 
struction and has a minimum of parts. 

It is still another object of the invention to 
provide a connector in which the connecting parts 
are so formed at their coupling faces as to pro 
vide shielding material about the contact ele“ 
ments whereby to increase the path of the arc 
should an arc be created and tend to flow be 
tween connecting elements of different poten 
tials or toward the external sleeve or main Sup 
porting member with which the connector is at 
tached to the panel. 
According to the invention, the connector Com 

prises two insulating connecting members, which 
are supported within a main sleeve or Support 
ing member adapted to be attached to a panel 
wall or bulkhead. One of the connecting men 
bers is adapted to be permanently contained in 
the main sleeve while the other member is Sep 
arable therefrom and is fixed in an inner Sleeve 
adapted to be fitted within the main sleeve When 
this other connecting member is connected to 
the first connecting member on the panel board. 
The inner sleeve having the second member rig 
idly connected thereto is shouldered so as to be 
locked to the main sleeve by an internally thread 
ed locking ring or nut. On disconnecting the 
locking ring, the second member can be discon 
nected from the first member and the first mem 
ber left on the panel board. The connecting 
members at their connecting faces have inter 
fitting annular portions to increase the arcing 
path between adjacent contact elements and the 
contact elements and the sleeves. 
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The One connecting member carried in the 

main sleeve or supporting member has an an 
nular receSS or groove into which is disposed an 
Over-size compressible or resilient sealing ring 
and as the connecting member is secured to the 
main Sleeve the Sealing ring is compressed with 
in the annular recess to make a tight sealing con 
nection between the connecting member and the 
Sleeve to thereby prevent leakage of fluid through 
the connector. The ring in its free state is of 
arched Section and its radial thickness is suffi 
ciently greater than the space between the bot 
tom of the groove and the inner wall or bore of 
the sleeve So that it exerts when compressed con 
siderable force against these two surfaces. Also 
in order to prevent leakage through the coin 
necting member and about the contact element 
there is provided a packing at the point of con. 
nection of the contact element to the connect. 
ing member. 
For other objects and for a better understand 

ing of the invention, reference may be had to 
the following detailed description talken in con 
nection with the accompanying drawing, in which 

Fig. is a longitudinal cross-sectional view, in 
elevation, taken along the line f--- of Fig. 2; 

Fig. 2 is an end view of the connector showing 
the flanged portion by which the connector is 
attached to the panel board; 

Fig. 3 is an enlarged fragmentary view, partly 
in section, of the compressible sealing ring, re 
moved from the connector and in its free state; 

Fig. 4 is a longitudinal cross-sectional view, in 
elevation, similar to Fig. but of a modified 
form of the invention wherein there is provided 
a plurality of contact elements within each of the 
connecting members, the Several contact elle 
ments being adequately spaced from one another 
and shielded to prevent arcing therebetween, the 
Section being taken along the line 4-A of Fig. 5, 

Fig. 5 is a fragmentary end view of the form. 
of the invention shown in Fig. 4. 

Referring now particularly to Figs. 1 and 2 
there is shown a panel board or bulkhead 3 
Such as "Would be provided in an aircraft to pro 
vide a cabin wall on one Side of which there is 
air of increased pressure tending to pass to the 
opposite or outer side thereof. Into this panel 
board is mounted a main sileeve or Supporting 
member containing a connecting member 2 
of insulating material. In this connecting men 
ber 2 is a male contact element 3. The main 
sleeve it has a squared flange portion i4 With 
openings 5 in the corners thereof through which 
bolt or other fastening means is passed for -coh 
necting the main sleeve and its connecting 
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member 2 to the panel board O. The main 
sleeve also has a threaded portion f6 extend 
ing outwardly from one side of the panel board 
and adapted to contain therein a sleeve en 
circling a second insulating connecting men 
ber 8 having a female contact element 9, 
adapted when the two connecting members 2 
and 8 are coupled together to make contact 
connection with the male plug 13 of the connect 
ing member 2. The portion 6 is externally 
threaded to receive a threaded locking ring or nut, 
2 for locking a shoulder portion 22 of the inner 
sleeve 7 to the end face of the main sleeve por 
tion 6, whereby to removably lock the sleeves if 
and 7 and their respective associated connect 
ing members 2 and 8 together. 
The sleeve about the connecting member 8 

has a threaded extension 23 to Which is con 
nected a third sleeve 24, adapted to surround the 
connecting member 8 rearwardly of the inner 
sleeve . The connecting member 8 is secured 
to the sleeve by a split locking ring 25, adapted 
to fit within a recess in the sleeve extension 23 
and bear against an annular face 26 of the con 
necting member 8. A forward annular face 2T 
of the connecting member 8 is thereupon re 
tained against an internal shoulder 28 of the in 
ner Sleeve T. 
Within the first connecting member 2 is an 

annular recess or groove 29. As this connecting 
member 2 is assembled into the sleeve So that 
an annular face 3 thereof abuts a shoulder 32 
of the sleeve f, a compressible sealing ring 33 
is disposed within the annular recess 29. This 
sealing ring 33 in its free state bears the arcu 
ate shape section shown in Fig. 3. In this state 
it has a convex outer periphery 34 and a con 
cave inner periphery 35. When the connecting 
member 2 is fully fitted within the main sleeve 
i? and secured by a split locking ring 35a, the 
ring 33 will bear the shape substantially as shown 
in Fig. 1 so as to provide thereby good Seal 
ing contact with all of the walls of the recess 
and with the inner peripheral surface or bore of 
the main sleeve ff. Thus any leakage tending 
to pass from one side of the panel to the other 
along the inner wall surface of the main sleeve 

is forestalled. 
The connecting member 2 has a central receSS 

36 at its side adapted to receive a portion of 
the other connecting member 8 in which is cen 
trally disposed and spaced from the Wall there 
of a head portion 37 of the contact element 3. 
Opposite to this annular recess 36 and Spaced 
by a wall partition 38 is a recess 39 into which 
a cable wire is disposed for connection with a 
connecting sleeve portion 4 of the plug or con 
tact element 3. 
Within the wall partition 38 is a recess adapted 

to contain a compressible sealing ring 43, re 
tained in the recess 38 by a shoulder portion 
44 on the contact element 3. A nut 45 within 
the recess 36 fits over a threaded portion 46 of 
the contact element 3 and when tightened draws 
the contact element 3 through the partition wall 
38 and compresses the ring 43 Within the recess 
in wall 38 to thereby provide a seal against any 
fluid leakage tending to pass from one side of 
the partition Wall 38 to the other and from One 
side of the panel wall to the other along the Con 
tact element 3. 

Concentric with the recess 36 of the connect 
ing member 2 is an annular recess 47, adapted 
to contain an annular projection 48 of the con 
necting member 8. On the connecting member 

0. 

20 

2 5 

30 

35 

40 

50 

60 

65 

70 

4. 
8 and adapted to fit within the recess 36 of 
the connecting member 2, is a central annular 
projection 49 containing the female contact ele 
ment 9 and secured against axial displacement 
therein by a nut 5 engaging with the annular 
face of this projection 49. As the connecting 
members 2 and 8 are assembled together the 
recess 36 of the connecting member 2 receives 
the annular projection 49 containing the female 
contact element 9 and the annular receSS 47 
receives the annular projection 48 of the Con 
necting member 8 spaced from the projection 
49 thereof. The projections 48 and 49 thus re 
spectively fit within the recesses 36 and 4 of the 
connecting member 2 so as to provide a long cir 
cuitous air passage 52 therebetween whereby to 
require the arc created by the contact elements 
to pass a long distance in passing toward the 
main sleeve if and thus caused to be extinguished 
or quenched before reaching the sleeve. 

Figs. 4 and 5 show a modified form of con 
nector wherein there is provided in each of the 
connecting members the same centrally disposed 
contact element but in addition there is provided 
a plurality of contact elements arranged in two 
circles concentric with the central contact elle 
ment and the respective contact elements of 
one circle alternately disposed between the Con 
tact elements of the other circle. The contact 
elements of the one circle are indicated at 6 
and the contact elements of the other circle are 
indicated at 62. Between the two circles is pro 
vided a shielding portion 63d to prevent arcing 
between the two circles of contact elements. The 
usual Sealing ring 33 as above described in Con 
nection with the other figures is used to Seal a. 
connecting member 63 to a main sleeve 64. Also 
a sealing ring 66 similar to the ring 43 described 
in connection with the above Figs. and 2 is 
used for preventing leakage along the central 
contact element 67. A contact element 6 or 62 
is sealed by means of a Sealing ring 68 adapted to 
bear against the bottom of a receSS 69 in the 
Connecting member 63 and be tightened there 
again by a shoulder portion of the contact ele 
ments 6, 62 as the contact elements 6, 62 are 
tightened in the connecting member 63 by their 
nuts 72. The engaging face portions of the 
Connecting members are similarly formed so as to 
increase the arcing passage between the contact 
elements and between the contact elements and 
Surrounding sleeves. 
The connecting member 63 contains a central 

recess 73 formed partly within the main body 
portion of the connecting element 63 and partly 
in an annular projection 74 extending forwardly 
of a main forward face 75 of the connecting ele 
ment 63. The recess 73 normally contains the 
male contacting element 67 and when the two 
connecting members are together contains an an 
nular portion 76 surrounding a female contact 
element 77 of the connecting element 78. The 
contacting portions of the male connecting ele 
ments 6, 62 are contained within smaller re 
cesses 9 adapted to receive annular projections 
8 of the connecting element T3 and surround 
ing the female contact element 82 thereof. The 
two connecting members 63 and 78 with their 
enclosing sleeves are supported on a panel or 
bulkhead 83 surrounding main sleeve 64. The 
inner sleeve 84 of the connecting element 78 is 
Secured to the sleeve 64 by a threaded locking 
ring or nut 85. m 

It should now be apparent that there has been 
75 provided electrical connectors in which adequate 
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means are provided for preventing leakage of fluid 
through the connector itself and in which ade 
quate precautions are taken to prevent the estab 
lishment of an arc between adjacent contacts or 
between the contacts and the external sleeves 
containing the connecting members. 
I have described what I believe to be the best 

embodiments of my invention. I do not wish, 
however, to be confined to the embodiments 
shown, but what I desire to cover by Letters 
Patent is set forth in the appended claim. 

I claim: 
In an electrical connector, the combination 

comprising a main Supporting member adapted 
to be mounted on a bulkhead, pairs of cooperat 
ing electrical contact elements, a pair of insulat 
ing members in said supporting member encir 
cling said pairs of contact elements, Sealing 
means about one of the contact elements of each 
pair to provide peripheral sealing engagement 
with one of the insulating members, each of said 
insulating members being of one piece, said in 
sulating members having respectively integral 
interfitting telescoping parts defining therebe 
tween a long circuitous arc passage leading from 
said contact elements towards Said supporting 
member, means for retaining said insulating 
members in coupled telescoping relationship with 
one another, the one of said insulating members 
which has the sealed contact elements having an 
annular groove therein, a sealing ring in said 
groove to seal the annular juncture between the 
insulating member and said supporting member, 
Said sealing means for the respective contacts 
and the sealing ring between the insulating mem 
ber and the supporting member forming in Said 
supporting member a sealing barrier by which 
fluid leakage through the bulkhead is prevented, 
one of said pairs of contact elements being dis 
posed axially of Said insulating members, the 
other of Said pairs of contact elements being 
arranged in annular radially spaced rows con 
centric with the axially disposed pair of contact 
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elements, the number of pairs of contact elements 
Of One row being equal to the number of pairs of 
contact elements in the other row and respective 
contact elements of one row being staggered with 
respect to the respective contact elements of the 
other row, the contact elements of each insulat 
ing member projecting outwardly from the outer 
end thereof, an interwoven outer end wall por 
tion on each of said insulating members extend 
ing between the respective contact elements of 
the annular rows and the respective contact ele 
ments of the same row, whereby to separate and 
Shield the contact elements of the rows from each 
other. 

HORATIO. H. BURTT. 
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