-

Nov. 10, 1964 R. G. PETERSON ETAL 3,156,512
AUXILIARY LOCKING DEVICE FOR QUICK DISCONNECT
UMBILICAL CONNECTOR
Filed Jan. 26, 1962

7 Sheets-Sheet 1

NS _u':’
T
R R
AN
N H
a hb
3 15
\d
A )
$ _ N !
) R K R %
VW2 & N g
.\ X \ k N
Q ‘& L Q ——!_
R A g
N 7% O
) A 8
Q & ' - __\_"’é E %
SRS N aoa R
Q AP a ®
\ 3
STYAR g ? =
74418 ¥y 1 N ‘ '
Q / > 1 Q"\v |
3 \ !&3 | '
e i . s
N / )
g?j;f *ﬁga ® §§ = Serw LS
¥ 8 5N IS 3 s
. <
S ) ’4\1 3 ) o
N UM INVENTORS.
S ~| AR R |8 Lossrr Ge PsrersonN
,é; RN Georce J. Pansk
1 ‘2\%‘4"* N 9 Llcoricie  Ee SCHULTE
“’¥ ) %.LLQ: ~ BY
§ ¥ Fcbor & el
& = S ﬂTTOPNEYS.



Nov. 10, 1964 R. G. PETERSON ETAL 3,156,512

32

AUXILIARY LOCKING DEVICE FOR QUICK DISCONNECT
UMBILICAL CONNECTOR

Filed Jan. 26, 1962 7 Sheets-Sheet 2
[\
N
%g\ . 4
3 R '
7 |
Qo
)
il ‘
S
R .
N | g
N | \§
N JT&\ |
‘ <N T
._J& N ® i T
& __\// i
Il N :
~E s N7V
>~ / A
& g s SR
~ 7\ i 1R i’i
> 5 T s
4 Iy t&\) ) A . 4 ‘g 71N
q ¥ ¥ J & syl }‘ﬂ ¥
Tas 7
q { ‘ " E/
: ¢ @ \ % |
%g- \: 88 LV‘ 3 | N ’ §/
8 | ‘ S
AN Y
LN
“s \‘é‘;y / QS \
v g §°<,8 N o N =
. N xS © = S INVENTORS.
N S I F'\ > Roserr Go PererRSoN
N %Q { GeorGE Te PANEK
\ $ &Y \ Leeoricie Eo SCHULTE
‘ ] BY
% Al ¢ thirdd
SRS N

A7rrornNEYS.



Nov. 10, 1964 R. G. PETERSON ETAL 3,156,512
AUXILIARY LOCKING DEVICE FOR QUICK D.ISCONNECT
UMBILICAL CONNECTOR

"Filed Jan. 26, 1962 7 Sheets-Sheet 3

——

ALY

g

- .

L

%Zc,‘-" N

"7/’4
S
S22
<22
: %)’—5
\

S5
<A
<
5

Z

7

) 0

_E.‘;'Go 6.0
32

0
196 158 25 o0 N oo7 t62 155 /%

Zs

\(5 DARTANANI TR VARRT NN
BN P T /Ifi[/z»m Py
Py .oy Z : ot Ul
20 %)-.’;Z ’ IIIICITED, L2777y A
AR 7
2 &%E e 7, ez N i
64 6 ' LNMVENTORS.

Loserr CGe PETERSON
Georce Fo LPANEK.
Flroricre K. SCHULTE

BM & Lhsnel

. ArroRrRNEYS.



R. G. PETERSON ETAL

1964

Nov. 10,

3,156,512

AUXILIARY LOCKING DEVICE FOR QUICK DISCONNECT

7 Sheets-Sheet 4

UMBILICAL CONNECTOR

Filed Jan. 26, 1962

. iy v
N SN
HIRE
$6 432 glg w m M 3 ﬂ .m
YT TN s st S .
SESS=S—mmemmmm——— = A & NNNI pJE
A\
gy .
Sy
K
oka
NS
202
/ 0z
gl
N .
ol V\ 5»
. = \\\\\\ —q—tad!
toe 50l 2z , 691
g8y, N | mw\o\ ol 20/, wmﬁ a0\ ¥\ \wm.mw % _
L =t 2r-—g0l %b.—- 6——F—— 12
92 4 — = : o
78" 9 o 5 s == mm& W Zizt 2
& &W \ z///V//% AN %M,\ Al /%
A T / w oz ca’d 02 G2 oz ol
g1 Il a8 mmvm el

4 oL

o€



Nov. 10, 1964

R. G. PETERSON ETAL

3,156,512

G DEVICE FOR QUICK DISCONNECT

UMBILICAL CONNECTOR

AUXILIARY LOCKIN

7 Sheets-Sheet 5

Filed Jan. 26, 1962

)
oz I
RS Canrrwar M [zl S N
207 %1 P 22,817 3 ERG g
o “mn:ml w/m/n @!_.____\&m ﬂp . :
aal Dl S 122 a0l & S ] s W \ 722 JE
e P T 7y AP = ] gz T % Q y
g Z vrl : !\Q\n\i\l\n\.\l\l\ = __“e_.. N w m :
i e , PR, i
AR ,Q = 27 5@ MG ﬂm
) [/
x//4 QQ\NNN %. i 4 -
P02, (202
G4 . ) |1hN¥L>WW| v.wwlllh
M |EZ g6 v 20 LINTTN I ggi
Lo zonzan \EH =l == :
.98 g = 3 Lo 9SS \J
9. /4 p SN 641 ////Zfé\uﬁ/\ V\ ) N
7 7 (7
Eu A R A \ e’ goz’ @ \ \ »
‘g *Ond

A7 70RNEYS.




3,156,512

7 Sheets-Sheet 6

R. G. PETERSON ETAL
UMBILICAL CONNECTOR

AUXILIARY LOCKING DEVICE FOR QUICK DISCONNECT

Nov. 10, 1964
Filed Jan. 26, 1962

Ry 9
8z v oEN
o988 ) s %! mmmw_ M $
b o 7 oo R wmmW RN m
. I Gl : ;
WM A7) ca v mm.;%\ 0zl B z m&_ % w ¥
V%\«V i 5 D H 253 v/N_ J °
o) o rea Al ~ 912 DI e 50, . E
N aer @ Gy o1 \ T Q y
S/ CAA NN o7 X KE Y
822 . FL . 2 902 m m 3 Y
v § 5
a8 m (£ WG —%m
5 o8 Hﬁw/\f\\fl\ 9L a G2z mm\n\ g1 &2 ,F
(e 4
. " Q\J P! N§
467 | 774 . 7D e
69/
a9/ o= =]
i~ 0N w g 59 T~y
Nllgeo, o g AN N - . 7 :
£, 28 | 11%2") e ) Qﬁ S /) adt Mn 9N .
i i . \
“% A - i | | ~ > DO
2 | LS : N
e (94 N /
o5~ ol [ 917 |67 Ly Nog B4 Ty oz %6 [ 00! 3|
g1 o o giz V
g€ 9¢

77 4 P@W.m. , 7



Nov. 10, 1964 R. G. PETERSON ETAL 3,156,512
AUXILIARY LOCKING DEVICE FOR QUICK DISCONNECT
UMBILICAL CONNECTOR
Filed Jan. 26, 1962

7T Sheets—Sheet 7

R

R j:;“f B
N ..i'% X %\§§7§%
§ ;_i\Q 5 5
AN RS N
]
N 3 NG
K
N \r& W ‘\28
P N
$ RPN
Ry 9 g
ok AN \&
2 p ™
g e A
% | NI S
] -8
8
TYARERL
N
Y
‘§§ § %‘
‘§.§ : - '«hA N
Il @ .
g o
SO
15 e
°g

Logerer CGe Psrerson
GeorGE Te LPANEK

Fecorpics K. ScHULTE
INVENTORS.

B%/é/m/

ArroenEys.



United States Patent Office

3,156,512
Patented Nov. 10, 1964

1

3,156,512
AUXILIARY LOCKING DEVICE FOR QUICK DIS-
CONNECT UMBILICAL CONNECTOR
Robert G. Peterson and George J. Panek, Phoenix, Ariz.,
and Fredrick K. Schulte, Canoga Park, Calif.,, assign-
ors, by mesne assignments, to International Telephone
and Telegraph Corporation, New York, N.Y., a corpe-
ration of Maryiand
Filed Jan, 26, 1962, Ser. No. 169,148
17 Claims. (ClL 339—45)

This invention relates to electrical connectors, and more
particularly, to umbilical electrical connectors that include
a plug member which is releasably locked in mating en-
gagement with a receptacle member to complete a plu-
rality of independent electrical circuits; and to preclude
premature separation of the members, an auxiliary or
secondary lock is provided.

An object of this invention is to provide an auxiliary
locking device that serves to preclude premature release
of a primary locking structure which includes a retainer
employed to releasably lock a plug member and associated
contact elements in mating engagement with a receptacle
member and associated contact elements, respectively, all
of which are embodied in an umbilical electrical con-
nector. :

Another object of this invention is to provide an aux-
iiary locking device of the aforementioned. character
wherein the auxiliary locking device has considerably less
mass than the retainer and:is not subject to certain fre-
quencies of vibrations and shocks that may affect the re-
tainer to cause a premature separaticn of plug member
from receptacle member in the absence of corrective struc-
ture embodied in the auxiliary locking device.

A yet further object of this invention is to provide an
auxiliary locking device of the aforementioned character
wherein release of the auxiliary locking device is achieved
by the actuation of a low mass lanyard assembly which
includes structure that insures locking of the -auxiliary
locking device and provides means whereby release of
the auxiliary locking device occurs at the most strategic
time and under the most desirable conditions.

auxiliary or secondary locking device for an. umbilical
electrical connector wherein the connector includes a plug
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A specific object of this invention is to provide an-

member having a plurality of contact elements mateatle -

in releasable locking engagement with a corresponding
number of complementary contact elements of a receptacle
member to complete a plurality of independent electrical
circuits following the releasable locking engagement of
the plug member with the receptacle member, and pre-
mature separation of ‘the locking engagement of the con-
tact elements and the members is precluded by the afore-
mentioned auxiliary locking device.

A more specific object of this invention is to provide
an auxiliary or secondary locking device for an umbilical
connector of the character-described wherein the releas-
able locking engagement of the contact elements and the
connector members is achieved by groups of fingers where-
in one group of fingers engages a catch to releasably lock
the members together and-another group of fingers en-
gages a catch to releasably lock the contact elements in
mating engagement and a single retainer is employed as
a primary locking device to retain the fingers of each
group in their respective caiches, and the auxiliary lock of
the present invention serves to preclude premature release
of the retainer. '

Further objects and advantages of ‘this invention will
appear during the course of the following part of this
specification wherein the details of construction and mode
of operation of a preferred émbodiment are described
with reference to the accompanying drawings, in which:

FIG. 1 is a side elevational view, illustrating an umbilical
electrical connector embodying the present invention;
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FIG. 2 is an enlarged sectional view taken on line
2—2 of FIG. 1, and illustrating the initial stage of en-
gagement between the receptacle member and plug mem-
ber of the connector;

FIG. 3 is an enlarged, sectional view similar to FIG,
2, but including more extensive detail and showing the
receptacle member and the plug member in final releas-
able locking engagement with a plurality of electrical cir-
cuits completed;

FIG. 4 is a fragmentary, cross-sectional view taken on
line 4—4 of FIG. 3;

FIG. 5 is a fragmentary, cross-sectional view taken on
line 5—5 of FIG. 3;

FIG. 6 is a fragmentary sectional view taken on line
6—6 of FIG. 5, and iilustrating a stop bolt located in
the plug member;

. FIG. 7 is a sectional view taken on line 7—7 of FIG.
3, and illustrating further details of the plug member
and receptacle member in their fully engaged position;

FIG. 8 is a sectional view .illustrating approximately
one-half of the structure disclosed in FIG. 7, and show-
ing the first stages of separation of the plug member from
the receptacle member; ‘

FIG. 9 is a cross-sectional view taken on line 2—9 of
FIG. 7, and illustrating auxiliary or secondary lock struc-
ture, of the present invention, in the locked position;

FIG. 10 is a cross-sectional view taken on line 16—1¢
of FIG. 8, and illustrating the auxiliary locking structure
in the released position;

FIG. 11 is a view similar to FIG. 8, but illustrating
an advanced stage of separation of the plug member
from the receptacle member wherein the pin contact termi-
nals are no longer engaged with the socket contact termi-
nals, but mechanical engagement between plug member
and receptacle member still exists;

FIG. 12 is an enlarged, cross-sectional view taken on
line 12—12 of FIG. 5; ’

FIG. 13 is a view similar to FIG. 11, but illustrating
the positions of various components following complete
separation of plug member from receptacle member;

FIG. 14 is an enlarged view of the enciicled portion of
FIG. 2 identified by the numeral £4; and

FIG. 15 is an enlarged view of the encircled portion of
FIG. 2 identified by the numeral 15.

Referring to the drawings for a more comprehensive
understanding of the invention, locking engagement of
a plug member 18 with a receptacle member 12 and
separation of plug member 18 from receptacle member
12 is accomplished - preferably in stages.

A plurality of pin confact elements or terminals 14
are mounted in an insnlator body 1§ which is supported
by a plug body 17, and these pin contact elements are,
in an early stage of the connector engagement, axially
aligned with socket contact elements or terminals 18
mounted in an insulator body 20 that is supported by a
receptacle sleeve 21. .

A preliminary stage of engagement is completed when
cylindrical locking sleeve 22, peripherally disposed with
respect to plug insulator body 16, mates -with a first
group of resilient tangs or fingers 24  peripherally ar-
ranged with respect to receptacle insulator body 2§ to
effect’ a mechanical coupling of the plug member with
the receptacle member. Separation of the tangs from
the locking sleeve is prevented by a spring-loaded re-
ciprocal cylindrical retainer sleeve 25 of the plug mem-

_“ber that circumscribes the locking sleeve.

70

The final stage of engagement of the plug member 16
with the receptacle member 312 is achieved when the pin
contact elements or terminals 14 are brought into en-
gagement with the socket contact elements or terminals
18. A second group of resilient tangs or fingers 26
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peripherally arranged with respect to locking sleeve 22
are engageable with the retainer sleeve 25 and locking
sleeve 22 to achieve a releasable locking together of the
terminals. Mating of the pin contact terminals with
the socket contact terminals completes a multiplicity of
independent electrical circuits,

The retainer sleeve 25 may be responsive to certain
frequencies of vibration which are capable of causing
premature separation of plug member from receptacle
member. To preclude this possibility a pair of auxiliary
or secondary locks 28, directly associated with the re-
tainer sleeve 25, are provided that are not responsive
to the frequencies of vibration that effect the retainer.

Separation of the plug member 10 from the receptacie
member 12 is accomplished in substantially a reverse
order from the engagement. A lanyard assembly 30 is
employed to effect the separation, and actuation of the
lanyard assembly first serves to release the auxiliary
locks 28. Further actuation of the lanyard assembly
retracts retainer sleeve 25 sufficiently to release the second
group of tangs 26 to permit the axial ejection or com-
plete withdrawal of the pin contact terminals 14 from
the socket contact terminals 18 by a plurality of release
or cjection springs 31 peripherally arranged about the
plug body 17, while the mechanical connection or cou-
pling between plug member 19 and receptacle member
12 is maintained. The final stage of separation com-
prises a continuing actuation of the lanyard assembly 38
to effect a complete separation of locking sleeve 22 from
the first group of tangs or fingers 24.

Some principal features of the fingers 24, peripherally
arranged about receptacle sleeve 21 and mating with
the locking sleeve 22, are a high lock tension capability
and high resistance to excessive side loads imposed by
vibration. This also applies to fingers 26 which are
peripherally arranged about and mateable with locking
sleeve 22. )

It is readily understood that the release or ejection
springs 31 provide the energy for unlocking the second

eroup of tangs or fingers 26 located in the plug member.

18. When the mated plug member 10 and receptacle
member 212 are subjected to high vibration levels these
springs 31 must maintain enough force to accomplish re-
lease of the fingers 26 for disengagement of the contact
terminals after the retainer 25 is retracted or drawn
rearwardly by a pull on the lanyard assembly 3¢. To
compensate for deflection or softening of the springs 31
at resonant frequencies, it is possible to incorporate
springs of different spring rates which in effect provide
different spring resonant frequencies. The present in-
vention preferably incorporates three different spring rates
in 24 release springs. This means that there are three
groups of eight springs, each group having one specific
rate. The spring size is so designed that a configura-
tion of springs of two rates will produce enough force
to release fingers 26 and disengage the contact terminals.
In the event that the springs of one specific rate would
deflect because of resonance under vibration, the remain-
ing springs would maintain their force capability.

The primary locking device of the plug member 19 is
the retainer sleeve 25. This retainer sleeve is a spring
loaded mass and under certain conditions of shock or
vibration this mass can move encugh to umlock the
fingers 24 which could result in premature release or pre-
release of the entire connector.

To preclude this possibility, the secondary or auxitiary
lock 28 is employed, which embodies considerably less
mass than retainer sleeve 25 and which, until it is re-
leased itself, will stop any retraction of the retainer as a
result of vibration or shock forces.

Referring, particularly, to FIGS. 1 and 2 which iilus-
trate the initial stage of engagement of the plug member
10 with the receptacle member 12, the receptacle mem-
ber 12 is mounted on the skin 32 of a vehicle, preferably
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an aircraft, by a plurality of fasteners 34 which extend 75

4

through openings in the skin and openings in an external
annular mounting flange 36 that is integral with and ad-
jacent the forward end of a cylindrical receptacle shell
33. Integral with the rear end of the shell 38 is an in-
wardly extending annular flange 46, FIGS. 2 and 3, that
defines an opening 42, for the wire leads 43 that are
connected to the socket contact terminals 18. The re-
ceptacle sleeve 21, having a cylindrical configuration, is
enclosed within the shell 38, in spaced relationship there-
to and is secured to flange 40 by polarizing pins 44, FI1G.
2, which serve to properly axially align the sleeve within
the shell. The combination of the shell and sleeve gle-
fines a cylindrical chamber 46 having a forwardly facing
entrance which functions as an access passage for the
locking sleeve 22 and the retainer sleeve 25.

The shell 38 is internally threaded adjacent flange 48
and the threads thereon are mateable with threads on a
ring 48 which is lodged within the chamber 46, FIGS.
2 and 3. Projecting axially forwardly from the ring and
integral therewith are a plurality of spaced-apart ﬁnge_rs
24, preferably but not necessarily about thirty-six in
number, which entirely circumscribe or are peripherally
arranged about the sleeve 21 and are entirely disposed
within the chamber 46 and therefore protected against
damage. Proper positioning of the fingers 24 within the
chamber 46 in crder that they will resist the axial thrust
of the locking sleeve 22 is achieved by the ring 48 having
a rearwardly facing annular shoulder 59 thereon that abuts
against a forwardly facing annular shoulder 52 on sleeve
21, FIGS. 2 and 3. Ring 48 is locked in position by a
set screw 55,

An axial thrust on the plug member I8 toward the
receptacle member 12 serves to introduce the forward end
of the locking sleeve 22 and the forward end of a skirt
53 on the retainer sleeve 25 into the chamber 46 where
an externally bevelled edge 54 on the sleeve 22 abuts
against beveled edges 56 embodied in an inwardly extend-
ing projection 57 on each of the fingers 24, best seen in
FIG. 15, causing the fingers to deflect radially outwardly
from their natural position of repose and into the path
of the forward edge 58 of the skirt 53 of the retainer
sleeve 25. A continuing thrust on the plug member 18
forces the locking sleeve 22 rearwardly into the chamber

.45 and the finger projections 57 ride over the locking

sleeve 22 and held back the retainer sleeve 25 until they
are allowed to return toward their natural condition by
springing into a catch in the form of an external annular
groove 69 formed in the locking sleeve and best seen in
FIG. 15.

Groove 69 has a configuration complementary to the
configuration of the mating portion of the projections 57.
Following mating of projections 57 with groove 6§ which
removes the fingers from the path of the skirt 53, the skirt
is urged rearwardly in the receptacle in a manner here-
inafter described in greater detail, over the fingers 24 to
effect a locking of the fingers with the locking sleeve 22.

The groove 68 is defined by a forwardly facing inclined
surface 62 that is complementary to the beveled for-
wardly facing edges 54 on the finger projections 57, and
the groove 60 further embodies a rearwardly facing in-
clined surface 64 that is complementary to a rearwardly
facing inclined edge 66 on the projections. The inclined
surface 64 cams the projections 57 cut of mating engage-
ment with the groove 60 when the plug member 18 is
separated from the receptacle member 12 in a manner to
be hereinafter developed in greater detail.

The locking sleeve 22 is continually urged toward the
forward end of the plug member 10 by compression
springs 31, FIG. 2, but the limit of forward travel of the
locking sleeve relative to the plug member is controlled
by the tangs 26 which are normally in engagement with
the locking sleeve 22 and which will be subsequently
described in greater detail.

The compression springs 31, preferably, but not neces-
sarily, twenty-four in number, are located at the rear end
of the locking sleeve 22 where an annular collar 70, in-
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tegral with the sleeve, includes a plurality of circum-
ferentially arranged, rearwardly facing spring cavities 72,
FIGS. 2 and 3, each of which is adapted to receive one
end of the axially extending compression springs 31.
The opposite end. of each of the springs seats against a
forwardly facing shoulder 74 of an annular flange 75 on
the plug body 17. Support for each of the compression
springs 31 is provided by a guide pin or roll-pin 76 which
is encircled by a portion of a respective spring 31. OCre
end of each guide pin is pressed into shoulder 74.

The ability of fingers 24 to hold the retainer sleeve 23
and prevent the skirt 53 from fully entering the chamber
46 during the preliminary engagement between the plug
and receptacle members, as previously recited, depends
on the position of the auxiliary lock 28 which is to be in
the unlocked or release position during the preliminary
engagement. The condition of the auxiliary lock depends
on the position of the lanyard assembly 3@ which controls
the locking and release of the auxiliary lock. The posi-
tion of the plug bedy 17 determines the position of the
lanyward assembly 30 which is held by the piug body in
a partially retracted positicn. The plug body 17 at this
time is In its extreme rearward position in the plug con-
nector member 18. Also, when the plug boedy 17 is thus
rearwardly positioned to prevent locking of the auxiliary
lock, the pin contact terminals 14 are not in mating en-
gagement with the socket contact terminals 18, as may
best be seen in FIGS. 1 and 2. ’

The ability of the plug body 17 to hold the lanyard
assembly partially retracted is achieved by a pair of dia-
meirically oppositely positioned lanyard bells 78 which,
as shown in FIG. 12, are secured by fasteners 79 to an
inwardly projecting annular flange 8@ on the rear end
82 of the plug body 17. The lanyard bells each have
a slotted opening 83 to accommodate a lanyard cable 84
and each engages a threaded coilet clamp nut 86 on each
lanyard cable 84 when the plug body 17 is in the retracted
position as best seen in FIG. 1. .Each nut 86 is adjustable
on its lanyard cable 84 and is locked by a respective
threaded lock nut 86’, which threadably mates with
nut 86,

Also secured to flange 89 by fasteners 81 is a rearwardly
extending cable adaptor or cylindrical sleeve 85 that pro-
vides a throat or opening through which electrical wire
leads 87 pass, the leads being connected to pin contact
terminals 14. ‘

As a part of the initial preparation of the plug member
10 before any engagement thereof with the receptacle
member 12, the plug body 17 is.moved to its retracted
or rearwardmost position in the plug member 10, Re-
traction of the plug body 17 is accomplished by the coun-
ter-clockwise rotation of a ring 88, which is in circumscrib-
ing relationship adjacent the rear end of the plug body
and which is connected to and causes the rotation of an
internally threaded nut 99 having left-hand threads. Con-
nection between the ring 88 and the nit 99 is made
through a pair of opposed cylindrical keys 92, FIGS. 2
and 3." The threads of the nut are in mating engagement
with external threads on a skirt 94 that spans the distance
between flange 75 and flange 80 of the plug body 17.
Clockwise rotation of the ring &8 will result in forward
movement of plug body 17 in the plug member 18, and
hence in mating engagement of the contact terminals as
well as withdrawal of the lanyard bells 78 from engage-
ment with nuts §6. This, in turn, will release the lanyard
assembly 3@ so that it will advance to its forwardmost
position in the plug member which causes the auxiliary
lock to be actuated to lock the retainer 25 in its forward-
most position in which it is superimposed over the fin-
gers 24, . '

Adjacent the rear end of ring 88 and receivable in a
groove therein is a locking ring 89 which is in abutting
relationship to nut 86 and retains the nut in mating en-
gagement with skirt 94.

The partially retracted position of the lanyard assem-
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bly 38 is imparted to a pair of opposed lanyard shafts 96,
each of which is secured to a lanyard cable 84, and the
position of the lanyard shafts determines whether the
auxiliary lock 28 is in the release portion or the lock
position. Each lanyard shaft includes an inclined an-
nular shoulder 98 that is at the junciure between an elon-
gate forward portion 200 and an elongate rear portion
192, porticn 102 having a greater diameter than portion
166. The annular shoulder 98 is employed to cam a
cylindrical pin 104 into engagement to lock the auxiliary
lock 28 and the rear portion 102 then holds the pin 164
in this locked position. However, with the partial re-
traction of the lanyard assembly 30 the reduced portion
106 is adjacent pin 104 to release the pin from the auxil-
iary lock 28, whereby the retainer sleeve 25 is unlocked
and may be withheld by abutment against the tips of
fingers 24 when the plug and receptable connector mem-
bers are first engaged.

Each of the lanyard shafts 96, best seen in FIGS. 7, 8,
11, 12 and 13, is slidably supported by an elongated
bushing 188 which bridges the distance between a bore
118 in flange 75 and an axially aligned bore 112 in flange
89. Mounted on each of the lanyard cables 84 to the
rear of portion 192 of each of the lanyard shafts 96 is a
fitting 114, swaged to a cable 84 which serves to position
the cable centrally within the bushing. The fitting has
an annular groove 116 which is adapted to receive an
O-ring 118 that provides a moisture and dust seal.

The annular collar 78 on the locking sleeve 22 has a
pair of opposed axial bores 12@ therein, each of which
accommodates a lanyard shaft 96.

The pair of opposed auxiliary locks 28, best seen in
FIGS. 9, 16 and 12, are each located in the region adja-
cent to bores 128. Located adjacent to each bore 120 and
parallel therewith is a bore 322 that receives one end,
the rear end, 24 of a locking pin 126. On the side of
bore 128 opposite bore 122 is another bore 128 that is
parallel to bore 120 and receives the rear end 130 of a
guide pin 132 that, with the assistance of locking pin 126,
guides the axial movement of the retainer siceve 25.
The forward ends 134 and 136 of locking pin 126 and
guide pin 132, respectively, are threadably secured to a
rearwardly facing shoulder 138 of the retainer sleeve 25.

The rear end 124 of each looking pin 126 includes a

pair-of recesses 142, one of which is adapted to receive
the respective pin 144, but pins 184 are released and with-
held from engagement therewith when the lanyard as-
sembly is partially retracted so as to unlock the retainer
sleeve 25, as aforesaid. The pin 104 is laterally shiftable
into and out of engagement with recess 142 in an opening
144 that commiunicates with bores 120 and 122.
_ Upon mating engagement of the projections 57 of
fingers 24 with the groove 68, the fingers 24 are removed
from interference with the movement of skirt 53 of the
retainer sleeve 25. The skirt is then forced into a super-
imposed position over a portion of the fingers 24 to effect
a locking together of the plug member 19 with the re-
ceptable member 12. With the skirt 53 being in a super-
imposed position with respect to fingers 24, the finger
projections 57 are prevented from being displaced from
the annular groove 68 until the skirt is retracted in a
manner to be hereinafter described.

Forcing of the skirt 53 to the locking position is accom-
plished by a plurality of circumferentially arranged,
spaced apart retainer compression springs 146, prefer-
ably but not necessarily twelve in number, one end of
each spring seating against shoulder 138 of retainer 25
and the opposite end of each spring is received in a shal-
low bore or cavity 148 in the annular collar 79 of locking
sleeve 22. Each of the springs encircles a telescoping
guide pin 159 having one end which is threadably secured
to shoulder 138, and the opposite end of each pin boitoms
in bore 248. Springs 146 are incapable of producing as
much force as ejection springs 31, and for this reason
springs 31 are capable of performing their function.
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When the skirt 53 is at its forwardmost, locking posi-
tion, fuliy inserted into chamber 46, a forwardly facing
annular shoulder 152 on the skirt is proximate the ex-
treme free end 154 of the fingers 24, best seen in FIGS.
13 and 15. Also, the retainer sleeve 25 is encased or
covered with an elastomer material 155, preferably rub-
ber, and this covering presents a forwardly facing shoulder
156 which abuts against the skin 32 of the aircraft.

Although the plug member 1¢ and the receptable
member 12 are now mechanically coupled together, the
position of the plug body 17 has prevented mating of
the pin contact terminals 14 with the socket contact ter-
minals 18. However, when the mechanical coupling is
achieved, axial alignment of the pin contact terminals
with the socket contact terminals is accomplished, and
this is done by the employment of a plurality of polarizing
pins 158, FIGS. 2 and 3.

The polarizing pins 158 are each disposed within a
forwardly facing bushing 16% mounted in insulator body
16, and the polarizing pins are secured in place by
fasteners £62 which also serve to secure the insulator
body 16 to a pair of partial rings or segments 164 and
165. Ribs or keys 164’ and 163 integral with segments
i64 and 165, respectively, are received in a groove 167
and secure the partial rings to plug body 17. The fit of
insulator body 16 to the segments 164 and 165 forces the
segments radially outward so that keys 164’ and 165’
are confined in grooves 167.

The pin contact terminals 14 which are mounted in
insulator body 16, may be arranged as densely as pos-
sible, if so desired, or in any maniner considered suitable.
The extreme free end of each pin terminal is considerably
rearwardly disposed at all times with respect to the for-
wardmost, beveled edge 54 on the locking sleeve 22 and
in this manner the pin contact terminals are always pro-
tected against damage.

With the mechanical coupling of the plug member 10
to the receptacle member 12 completed, the extreme for-
ward free ends of the polarizing pins are inserted into
forwardly facing bushings 168 that are mounted in insu-
lator body 2@, FIGS. 2 and 3. The bushings, as well as
the rear face 169 of the insulator body 29, are secured
to a pair of partial rings or segments of rings 176 and 172
by fasteners 174. External ribs 176 and 178 are on the
external sides of the respective segments 176 and 172,
ribs 176 and 178 functioning as keys to secure said par-
tial rings to the receptacle sleeve 21, as best seen in FIG. 3.

The socket contact terminals I8 are mounted in the
insulator body 28 and a socket contact terminal is pro-
vided for each of the pin contact terminals i4.

Previously mentioned were the tangs or fingers 26
which serve to releasably lock the pin contact terminals
14 to the socket contact terminals 8. The locking posi-
tion of the fingers 26 is established prior to the actual
mating engagement of the terminals as may best be deter-
mined by referring te FIGS. 2 and 14.

The fingers 36, preferably but not necessarily thirty-six
in number, are spaced apart, forwardly extending mem-
bers that are integral with a cylindrical sleeve 179 that
circumscribes a portion of the locking sieeve 22 and the
plug body 17, and the fingers 26 are substantially entirely
arranged about the periphery of the locking sleeve 22 and
keyed to flange 73. On the rear end of the sleeve 179 is
an annular external flange 181 that is disposed betwesn
the nut 9¢ and the ring €8, and between the flange 281
and the ring 88 is a thrust bearing 189. The keying of
fingers 26 to flange 75 enables torque fc be transmitted
against flange 181 to accomplish translation of body 7.

The forwardmost end of each finger 25, best seen in
FIG. 14, includes an enlargement 182 which embodies a
rearwardly facing beveled edge 184 which is in the path
of a forwardly facing inclined annular shoulder 18¢ that
is a part of the retainer sleeve 25. The shoulder 186
abutting against the beveled edges 184 on each of the
fingers 26 compensates for any bend which may occur in

523

10

20

30

40

60

70

(93

&
the fingers and cams the enlargements 182 radially in-
wardly where an inwardly extending portion 188 on each
of the enlargements is received in a catch in the form of
an annular groove i50@ formed in the annular collar 79
of locking slecve 22. In the absence of a bend in fingers
26, the fingers being resilient, spring into groove 199.
This springing is permitted to occur when the plug body
17 is retracted to its extreme rearward position in the
plug member 20 when the plug member is being prepared
for mating engagement with the receptacle member 12, at
which time springs 31 are unioaded to an extent permitting
springs 146 to overcome the frictional resistance between
retainer sleeve 253 and lock sleeve 22 to drive retainer
sleeve 25 forwardly to engage the entargements 182 of
fingers 26, and drive fingers 26 forwardly into registry
with groove 150, camming enlargements 182 into groove
199.

The annular groove 190 embodies a forwardly facing
annular shoulder 192 that abuts against a rearwardly
facing beveled cdge 194 on each of the fingers 26, and
the forwardly facing shoulder 192 serves to cam the en-
largements radially cutwardly when separation of plug
member 10 from receptacle member 12 cccurs as will
hereinafter be described in greater detail.

With inwardly extending portion 188 of fingers 26 com-
pletely lodged in groove 199, the retainer sleeve 25 is free
to move to the position where the skirt thereof is at its
forwardmost, locking position in chamber 46, and when
this occurs the finger enlargements 182 are releasably
locked in position by an inwardly facing annular surface
£96 on the retainer sleeve 285, engaging the outer edge 128
on each of the enlargements 182.

With the skirt 53 of the retainer sleeve 25 in its for-
wardmost position completely disposed in chamber 46,
and the enlargements 282 of the fingers 26 in the con-
tracted position seated within groove 199, provision for
releasably locking the pin contact terminals 14 to the
socket contact terminals 18 is completed.

The final stage for completing a multiplicity of inde-
pendent electrical circuits and locking the plug member
18 to the receptacle member 12 is bringing the pin con-
tact terminals 14 into complete mating engagement with
the socket contact ‘erminals £8. This is accomplished by
rotating ring 88 clockwise, as previously mentioned, fo
cause the plug body 17 to travel axially forwardly toward
the receptable member 12, which will result in the for-
ward edge 261 of the plug body 17 abutting against the
forward edge 283 of the receptacle sleeve 21. An addi-
ticnal forward thrust obtained by the rotation of ring 88
places the fingers 26 under tension. The forward face
282 of the insulator body 16 is proximate to, but prefer-
ably not in abutting relationship with, the forward face
204 of insulator body 28, and the pin contact terminals
14 enter into mating engagement with the socket contact
terminals 18, best seen in FIG. 3.

This final forward movement of plug body 17 causes
the lanyard belis 78 also to move forwardly, releasing
the lanyard assembly 30 which is biased forwardly by
compression springs 266 and 207 seating against a pair
of lanyard cages 2¢8 which are connected to the lanyard
shafts 96, best seen in FIGS. 9, 10 and 12, and which
will hereinafter be described in greater detail. Forward
travel of lanyard shafts 98 bring annular shoulders 98
thereof into camming engagement with pins 184 to cause
the pins to be received in the adjacent recesses 142 in
locking pins 126, thereby locking the retainer sleeve 25

‘against rearward travel.

The forward axial travel of the plug body 17 results
in compressing and loading of the springs 31 which are
employed for ejecting the pin contact terminals 14 from
the socket contact terminals 18, as previously recited.
Springs 31 also introduce a tension in fingers 26.

The lanyard assembly biasing springs 206 and 207 en-
circle locking pin 126 and guide pin 132, respectively, and
the resonant frequzncies of these springs are below the
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vibration frequency band. The use of a low mass lanyard
assembly 30 in the plug member 1¢ virtually precludes
pre-release or premature release of the retainer sleeve
25 when the mated plug member 10 and receptacle mem-
ber 12 are subjected to high vibration levels or shocks.
To augment the performance of the auxiliary lock 28,
it is preferred that springs 206 and 207 be of different
rates so that possible rescnance in one spring at a harmonic
frequency will not occur simultaneously in the other
spring.

Separation of the pin contact terminals 14 from the
socket contact terminals 18 and separation of the plug
member 10 from the receptacle member 12 is accom-
plished in the reverse order given for engagement, by
pulling on the lanyard cables 84 which are gathered at
one end remote from the electrical connector by a fitting
210, FIG. 1. The pull on the lanyard cables can be
achieved in either one of two ways: by a direct pull on
the lanyard cables; or the lanyard cables can be suitably
anchored and the launching of the aircraft would achieve
the same result.

When the lanyard cables 84 are pulled rearwardly,
which, in turn, results in pulling the lanyard shafts 96
rearwardly, the first stage of separation occurs when rear
portion 102 of each of the lanyard shafts clears pin 164
which may then be cammed laterally out of their locking
positions by the locking pins 326. The actual camming
of the pins 164 is done when lanyard cages 208, one
being disposed on the forwardmost end of each lanyard
shaft, engage an inwardly projecting annular lip 212 on
the retainer sleeve 25 and commence retracting sleeve 23,

The opposed lanyard cages 288 occupy a portion of
a chamber 214 defined by the retainer sleeve 25, rear-
wardly facing shoulder 138 of the retainer sleeve, the lock-
ing sleeve 22 and lip 212. The lanyard cages each have
a generally T-shaped configuration with the foot 216 of
the cage having a slot 218 therein, FIG. 4, which accom-
modates portion 100 of the lanyard shaft, and the cap
226 of the cage also has a slot 221 therein to accommo-
date portion 108. A disc-like enlargement or head 222
is integral with the extreme forward end of each of the
lanyard shafts 96 and this disc serves to transmit the
pull of the lanyard cable 84 to the respective lanyard
cage 208. }

Prior to retainer sleeve 25 being retracted, the rear end
of each spring 206 and 207 seats against an annular shoul-
der 224 or 226 on each of the locking pins 126 and guide
pins 132, respectively, FIGS. 9 and 10. When the aux-
iliary lock 28 is retracted in the manner illustrated in
FIG. 12, the rear end of springs 206 and 287 seats against
the forward face 227 of collar 79.

It is to be noted. that prior to lanyard cages 208 en-
gaging lip 212, portion 102 on the lanyard shafts 96 clears

' pins 184. TFollowing this clearance of pins 104, a con-
tinuous pull on the lanyard cables 84 brings the lanyard
cages into engagement with lip 212. Retraction of the
retainer sleeve to the position illustrated in FIG. 8 causes
rearward travel of auxiliary locks 28 which serves to cam
the pins 104 laterally to their release position.

Also, the continnous rearward pull on the lanyard

_ cables results in surface 196 on the retainer sleeve clear-
ing the outer edge 198 on each of the fingers 26. In
this condition, the ejection springs 31 are free to exert
their force which accomplishes a dual purpose. First
the force of the springs is exerted on the plug body 17
which is axially rearwardly propelled or ejected and which
results in axiaily withdrawing the pin contact terminals

:14 from the socket contact terminals 8 while a mechani-
cal coupling of plug member 18 with receptacle member
12 is maintained. This method of separating the pin con-

tact terminals from the socket contact terminals prevents
damage thereto and to the polarizing pins. Since electri-
cal circuit separation is accomplished before actual sepa-
ration of the plug member 19 from the receptacle mem-
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ber 12, danger of any possible explosion of fuel vapors
by contact arcing is eliminated.

The rearward movement of the body 17 is employed to
accomplish the second purpose. Since fingers 26 are

- carried rearwardly with body 17, inclined shoulder 192

on the locking sleeve 22 cams the enlargements 188 on
the fingers into the path of the retainer sleeve 25 so that
the beveled edges 184 on cach of the enlargements 188
engage the shoulder 186 on the retainer sleeve 25 and the
springs 31 exert their force to further retract the retainer
sleeve to the position illustrated in FIG. 11. However,
rearward travel of the plug body 17 and structure asso-
ciated therewith is limited by heads 229 on stop and align-
ment bolts 228 which extend through bores 23¢ in collar
76 of the locking sleeve 22, best seen in FIGS. 6 and 12.
One end of each of the bolis 228 is threadably secured
to flange 75 of plug body 17 while the opposite end has
the head 229 thereon which functions as the stop, as best
seen in FIG. 12. The bolts 228 are also employed to
align the locking sleeve 22 with the plug body 17.

The final stage of separation of the plug member 10
from the receptacle member 12 is achieved by a con-
tinuing pull on the lanyard cables 84. The lanyard cages
208 transmit the pulling force to the retainer sleeve 25
via lip 212 which results in retracting the skirt 53 of the
retainer sleeve from the superimposed position over the
fingers 24. All the pulling force is now devoted to retract-
ing the locking sleeve 22 which. results in inclined sur-
face 64 of the locking sleeve camming the enlargements
57 out of the groove 60 and deflecting the fingers 24.
Once the fingers are removed from the groove 60, the
locking sleeve 22 and retainer sleeve 25 may be re-
tracted from the chamber 46 and the final separation of
plug member 19 from receptacie member 32 is completed
and the separation appears as in FIG, 13.

O-ring seals 232 are provided to prevent the entrance
of moisture, dust and highly volatile fuels into the elec-
trical connector, which could lower the efficiency of
the electrical connector as well as create a hazardous
condition of the type previously mentioned.

While the invention has been shown and described
herein in what is conceived to be the most préctical and
preferred embodiment, it is recognized that departures
may be made therefrom within the scope of the inven-
tion, which is therefore not to be limited to the details
disclosed herein, but is to be accorded the full scope
of the claims and so as to embrace any and all equiva-
lent devices.

We claim:

1. A quick disconnect umbilical electrical connector
having an auxiliary locking device, said connector com-
prising: a plug member and a receptacle; releasable lock
means on said members engageable to lock them together
in mating engagement; a contact element in the phig mem-.
ber mateable with a contact element in the receptacle
member to complete an electrical circuit; a primary lock-
ing means slideably mounted on one of said members and
movable to releasably lock said releasable lock means in
mating engagement; and an auxiliary locking device ar-
ranged to coact with said primary locking means for
releasably locking the primary locking means to preclude
premature release of the releasable lock means, said
auxiliary locking device comprising a member connected
to said primary locking means; a first means carried by
said one member and releasably engageable with said
member connected to said primary locking means to pre-
clude premature release movement of said primary lock-
ing means; and a second means carried by said cne mem-
ber and movable between a locking position in which it
holds said first means in engagement with said member
connected to said primary locking means, and a release
position in which it permits release of said first means
from said member connected to said primary locking
means.

2. A quick disconnect umbilical electrical connector
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having an auxiliary lecking device according to claim 1
wherein said member connected to said primary locking
means includes an elongated shaft having a shoulder there-
on that serves to cam said first means out of engagement
therewith when said second means is in its release position.

3. A quick disconnect umbilical electrical connector
having an auxiliary locking device according to claim 1
wherein said first means includes a cylindrical pin.

4. A quick disconnect umbilical electrical connector
having an auxiliary locking device according to claim 1,
wherein said second means includes a shaft having a
shoulder thereon that serves to cam said first means into
engagement with said member cennected to said primary
locking means.

5. A quick disconnect umbilical electrical connector
having an auxiliary locking device according to claim 1,
wherein said second means includes a reciprocal shaft
having a first cylindrical portion and a second cylindrical
portion; said second cylindrical portion having a greater
diameter than said first portion and when in engagement
with said first means serving to retain said first means in
engagement with said member connected to said primary
locking means, and said first portion when adjacent said
first means serving to permit release of said first means
from said member connected to said primary locking
means,

6. A quick disconnect umbilical electrical connector
having an auxiliary locking device, said connector com-
prising a plug member and a receptacle member; means
on said plug and receptacle members engageable to re-
leasably lock them together in mating engagement; a con-
tact element in the plug member mateable with a contact
element in the receptacic member to complete an elec-
trical circuit; a primary locking means slideably mounted
on one of said members and movable for releasably lock-
ing said releasable lock means in mating engagement; and
an auxiliary locking device on said one member arranged
to coact with said primary locking means for releasably
locking the primary locking means to preclude premature
release of the releasable lock means, said auxiliary lock-
ing device comprising a first member and 2 second mem-
ber each being connected to said primary locking means
and being slideable within said one member, and each
being employed as a guide to guide the sliding movement
of said primary locking means with respect to said plug
and receptacle members, a first means carried by said one
member and releasably engageable with said first member
which precludes sliding of said primary locking means and
consequent premature release of said releasable lock
means; and a second means carried by said one member
and movable between a locking position in which it holds
said first means in engagement with said first member, and
a release position in which it permits release of said first
means from said first member; and means connected to
said second means for effecting movement thereof.

7. A quick disconnect umbilical electrical connector
having an auxiliary locking device according to claim 6,
wherein said first and second members are a pair of paral-
lel shafts.

8. A quick disconnect umbilical electrical connector
according to claim 6, wherein said primary locking means
and said auxiliary locking device have different vibration
resonance charatceristics.

9. A quick disconnect umbilical electrical connector
according to claim 6, wherein the auxiliary locking device
is of less mass than the primary locking means and there-
fore substantially free of the influence of shocks and fre-
quencies of vibraticn that may affect the function of the
primary locking means.

10. In a quick disconnect umbilical electrical connector
having a pair of inierengageable members, each member
having an insulator body unit, a contact element mounted
in each body unit, said contact elements being in align-
ment and mateable to complete an electrical circuit
through the connector following interengagement of the
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members, means for releasably locking the members to-
gether including a catch peripherally disposed with respect
to one insulator body unit and a releasable lock means
peripherally disposed with respect to the other insulator
body unit and being engageable with said catch, and a
retainer movably mounted on one of said members and
engageable with said first mentioned means and holding
said releasable lock means and catch in engaged position;
a plurality of auxiliary locking devices peripherally ar-
ranged in one of said members coacting with said retainer
for releasably locking the retainer to preclude premature
release of said retainer and separation of said members
and contact elements, each auxiliary locking device com-
prising a first and a second shaft connected to said retainer
and being slidable in a pair of parallel bores in said re-
leasable lock means whereby said retainer is guided
through its movement; said first shaft having a shoulder
thereon; a pin releasably engageable with said shoulder;
and a movable means in said one member engageable with
said pin to releasably hold said pin in engagement with
said shoulder.

11. A quick disconnect umbilical electrical connector
having auxiliary locking devices according to claim 10,
wherein said auxiliary locking devices are components of
a lanyard assembly employed to effect release of said
auxiliary locking devices, and disconnection of said con-
nector.

12. A quick disconnect umbilical electrical connector
having auxiliary locking devices according to claim 10,
wherein said movable means includes a shaft having a
first portion, a second portion and a cam surface between
said portions whereby the cam surface cams said pin
into engagement with said shoulder, said first portion
holds said pin in engagement with said shoulder and said
second portion permits the shoulder to cam the pin out
of engagement therewith when said second portion is ad-
jacent said pin.

13. A quick disconnect umbilical electrical connector
having auxiliary locking devices according to claim 10,
wherein said releasable lock mechanism includes a bore
which is between said pair of bores and in which said
movable means is guided through its movement, and said
pin is disposed in an aperture that communicates with
one of said pair of bores and with the bore in which said
means is movable.

14. A quick disconnect umbilical electrical connector
having auxiliary locking devices according to claim 10,
wherein said auxiliary locking devices are in substantially
diameitrically opposed relationship in said one member.

15. In a quick disconnect umbilical electrical connector
having a pair of interengageable members, a contact ele-
ment mounted in each member, said contact elements
being in alignment and mateable to complete an electrical
circuit through the connector, releasable lock means on
said members and enageable to secure said members to-
gether, and primary locking means slideable on one of
said members for releasably locking said releasable lock
means in mating engagement; an auxiliary locking device
ca_rried by said one member and arranged to coact with
said primary locking means for releasably locking the
primary locking means against sliding movement, where-
by to preclude premature release of said releasable lock
means and separation of said members and contact ele-
ments, said auxiliary locking device including a movable
shouldered member cennected to said primary locking
means, a detent carried by said one member and movable
between a first position, wherein the detent is engageable
with said shoulder to lock said primary locking means
against sliding movement on said one member when said
primary locking means is positioned to lock said releas-
able lock means, and a second position, wherein the detent
is free of the path of travel of said shouldered member
to release said primary locking means for sliding move-
ment into an unlocking position relative to said releasable
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lock means, and an element carried by said one member
and movable between a first position to hold said detent
in its first position and a second position enabling said
detent to move to its second position. .

16. In a quick disconnect umbilical electrical con-
nector having a pair of interengageable members, a con-
tact element mounted in each member, said contact ele-
ments being in alignment and mateable to compiete an
electrical circuit through the connector, releasable lock
means on said members and engageable to secure said
members together, and primary locking means slideable
on one of said members for releasably locking said re-
leasable lock means in mating engagement; an auxiliary
locking device carried by said one member and arranged
to coact with said primary locking means for releasably
locking the primary locking means against sliding move-
ment whereby to preclude premature release of said re-
leasable lock means and separation of said members and
contact elements, said auxiliary locking device including
a member connected to said primary locking means and
having a shoulder thereon, a detent carried by said one
member and releasably engageable with said shoulder,
and a movable shaft carried by said one member, and
having a cam surface and a portion engageable with said
detent to hold said detent in engagement with said
shoulder, said shaft being movable from a first position
to engage said cam surface with said detent to cam said
detent into a position engageable with said shoulder and
to position said portion in engagement with said detent to
hold said detent in engageable position with said shoulder
to lock said primary locking means against sliding move-
ment, and a second position where said portion is removed
from its detent holding position, permitting said shoulder
to cam said detent out of engagement therewith to release
said primary locking means for sliding movement.

17. In a quick disconnect umbilical electric connector
having a pair of interengageable memberts, a contact ele-
ment mounted in each member, said contact elements be-
ing in alignment and mateable to complete an electrical
circuit through the connector, releasable lock means on
said members and engageable to secure said members to-
gether, and primary locking means slideable on one of
said members for releasably locking said releasable lock
means in mating engagement; an auxiliary locking device
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carried by said one member, and arranged to coact with
said primary locking means for releasably locking the
primary locking means against sliding movement, where-
by to preclude premature release of said releasable lock
means and separation of said members and contact ele-
ments, said auxiliary locking device including a member
connected to said primary locking means and having a
shoulder thereon, a detent carried by said one member
and releasably engageable with said shoulder, and a re-
ciprocal shaft carried by said one member and engage-
able with said detent, said shaft having a first portion, a
second portion and a cam surface between said portions,
said cam surface being engageable with said detent to
cam said detent into an engageable position with said
shoulder and said first portion being engageable with said
detent to hold said detent in engageable position with
said shoulder to lock said primary locking means against
sliding movement, said shoulder being arranged to cam
said detent out of engagement therewith when said second
portion is adjacent said detent to release said primary
locking means.
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