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INDEXED KEYED CONNECTION
Wi lxam H. simmons and Lyle M. Jenkins, Houston, Tex.,
assignors to the United States of America as represented
by the National Acronautics and Space Administration
Filed Sept. 21, 1964, Ser. Wo. 398,132
1 Clsim, (CJ, 285—27)

The invention described herein may be manufa Ure&

and used by or for the Government of the United States -

of America for governmental purposss “without the. pay-
ment of any royalties thereon or therefor.

This invention relates 1o improvements in connections
of the type comprising male g.nd female coupling mem-
bers and more particularly relales to improvements in
such connections which inclule an indexing means as a
part thereof in order to insure that only selecied male and
female coupling members are joined together.

Whenever two or mere like male couplings are to be
jnined to two or more like female couplings in close
proximiwy of each other, the possibility of mating a male
coupling {0 tue wrong female coupling always exists.
This is especially true when the vision of the persen mak-
ing these conneétions is obstructed.  Such a sjtuation
exists in scveral present-day space vehicles wherein a plu-
rality of small explosive charges (commonly called ini-
tiators) must be coupled to their corresponding elecirical
firing Jeads. These initiators are used to zciuate reolense
mechanisms as, for instince, in separating rockel stages
one from another, to start varicus motors lo :31’“ through-
out the vehicle, and male to perform a wide variety of
other functions each of which is viial 1o 11'“ successful
cperation of these vehicles. Due to the limited space
available on such vehicles, some amns in w hsck vual
of these initiators are located side by R)d
zested and the actual conneci: ; mca! ﬁrm;_,
leads to their selected initiators can be done om} by the
feel of the operator since he cannaot actually see what he
is doing. It can easily be seen that if a fring Jead is cou-
pled 1o the wrong initiator, disasier could and probably
would result therefrom. Therefore, some means must be
included in each of these connections which wiil €limi-
nate any possibility of mismating the firing
selected initiators,

Systems of color codes have been proposed which aid
in identifying matching comporents but these systems
have not proved entirely satisfactory in and of them-
eives since they do not include any mesns which will
positively ipsure against the mismating of cempenents.
Also, since only a relauively few initiaters are uwsed in

each space vehicle, it is impractical from a cost standpoint
to make each initiator of a different size and shupe in
order to insure against the accidental miscoupli f the

fmng leads. As a partial solution to this prodiem. a
tandard tvpe injtiator has been developed -which can be

11>.ed throughout tnc space vehicle to pcﬂor"‘, any of the
desired varjety of functions but which is individually in-
dexed according to 1hc particular function it is 10 per-
form so that only the correct firing lead can be coupled
thereto. ‘

Such an initiator is presently in use. However, it has

been found that even though the initiator itseif can be
produced on a large scale, the actual indexing ope cration
still makes its use extremely expensive since each initiator
requires a scparate handling step in the manufacturing

process to properiy index it for its particular function.
The present invention providés a means by which a

standard female coupling (such as the one on the above

mentioned inijtiator) ¢an be produced i large gquantities
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without réquiring a separate and expensive indexing step
for each initiator. In the present invention, a plurality
of longitudinally extending slots are provided around the

_inmer periphery of the chamber within the female cou-

pling member which receives the male coupling member
of the connection.  Special plug members zre press-fitted
or otherwise secured into each of these slots curmg the
‘manufaciuring PIOCess 50 that upon completion of manu-
facture zl] of the slots in each female conpling are blocked
by these plugs. At the time of installation or use of the
female coupling, one or more of these plug members are

.easily removed to provide a predetermined pattern of
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leads and their .
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open slots whereby only a selected male coupling having
kev¢ arranged in the same predetermined patfern can be
joined thereto. Furthermore, the present invention allows
the male coupling of this connection fo be manufactured
30 that it can easily be indrvidually indexed in the same
manner as that of the female coupling at time of it. usz
or instaliation. “Through use of this invention both fe-
meale and male couplings can be mass produced by a
standardized manufacturing process which does not re-
quire a sepurate operation of indexing each female or
male coupling member individually during such process.
Also, it can be scen that it is no longer necessary for a
user to stock guantities of differently indexed female and
male couplings since a single guantity of female and male
couplings made In accordance with the present invention
: & PUTPOst.

T n will be betiter understoed by
to the drawmgs in which like numerals identify
in the different figures and in which:

FIG. 1 is a perspective view of the male and femazle
couniing members of this investion when disconnected;

FIG. 2 is a vertical szctiona) view of the female cou-
pling. member of the inveniion and a partial vertical sec-
tion of the male coupling member of the inveniion when
disconnected;

FIG. 3 15 an end view of the fen‘)fde_mém‘oer taken
a'ong the plane of line 33 of FIG. 2;

FIG. 4 is a vertical sectional view of the female and
male coupling members of this invention when connected
together;

FIG. 5 is an exploded perspective view of the female
coupling member and one of the plug members therefor;

FIG. 6 is an end view of a modified form of the female
coupling member of this invention:

FIG. 7 is an end view of the female coupling member
of FIG. 3 with different plug members removed to illus-
trate a different index pattern; and

FIG. 8 is an end view of a modified form of the male
coupling member shown in FIG. 1.

The connection in accordance with the present inven-
tion consisis of a male coupling or connector 11 and a
female coupiing 12. The conpector il is comprised of
an inner male element 13 having a longindinal passage
14 therethrough (see FIG. 4) and a flange 15 extending
outward from the outer periphery thercuf. A socket
member 17 of any known insulation material is press-
fitted, bonded, or otherwise secured into passage 14.
Socket 17 has a plurality of probe-receiving openings 18
in which contact elements 19 are mounted which in turn
are connected 1o elecirical leads 28. At one end of ele-
ment 13, & plurality of elongated keys 22 extend longi-
tudina]ly along element 13 cnd are secured avbcout the cir-
cumference thereof in a predetermined pattern for a pur-
pose set forth below. The other end of element 13 is
threaded as shown at 23.

The outer element 24 has a lonpitudin iy extending
passage 25 therethrough and has a flanre 26 extending

referring
like parts
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inward therefrom. A plorality of spiral-like locking
crooves 27 terminating in lock holes 27¢ are provided at
one end -of element 24 for a purpose which will be ex-
plained below.

To assemble cennector }I, male element 13 s inserted
inty outer elemest 28. A spring 28 is positicned on
element 13 before assembly sc that it will coact between

fiange 15 on element 13 and flange 26 on clement 24.
VWasher 29 is then placed over tureaded end 23 of ele-

ment 13 and lock nut 39 is threaded thereon to lock
elements 13, 24 in-an assembled positien.

It can readily be seen that member 13 an move both
icagitudinally and rotstionally with relation to member
24 and that spring 28 will pormally bias the clements
of the connector to the position shown in FIG. 2.

The- female member 12 of the connection (which is
shown here as an electrically ignited initiator) has a body
32 which is threaded at one end 34 50 that 1t can be con-
nected to a threaded socket or assembly when in use.
Since the explosive end of the initiator forms mo part
of the present inventon, only the indexed end 36 thereof
has been shownp in detail. The end 36 of body 32 has
-a male member receiving chamber 37 therein #nd has a
plurality of locking Jugs 38 spaced about ihe euter cir-
cumference thereol. A plurality of probes 39 exiend {from
threaded end 34 of female member 12 through a luyer
46 of msulation material into receiving chamber 37.

The inner periphery of chamber 37 is provided with
a rlurality of longitudinally extending grooes 41 (see
FIGS. 1 and 4). Twelve grooves h°\’ been shown here
but it should be understood thet this number could vary
without in any way affecting the successful function of
he invention. The ma groove 4la al the boltem
i normally larger tham the other grooves to provide a
reference point for various inde ing patterns. Holes 42
m;ped u»"OL"R bady 32 znd into grooves 41 for a
escribed w. . Individual plug members 43
ted or otherwise secered mto grooves 41 at
z‘a:“.z re. The pluz members 41 have a
Thzs lug 44 fits into hole
g is placed therein and pro-
fox easy r“?"vlu of the plugs when the
eration is performed.
invention, male element 13 of con-
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nector 11 is provided with a pmrdhtv of keys 22 in a
predeterinined partern as shown in FIG. 1. The female
<o u;iir*g 12 is indexed to correspon d with this key patiern
by temoving the necessary plugs 43 from grooves 41.
Tals can easily be done by placing a punch or ke tool
agalnst lug 44 on pluz 43 whick is exposed through hole
42 and tapping the punch io force the plug out of the
%zn\m’e. Afrer the desired plugs are removed from the
emale

pl ing, only the proper male conneclor can

can E'm,;., be seen from FIG. 4 that keys 22 or male
efement 13 will mate with open grooves 41 in receiving

mber 37 and will alow malz element 13 to be received
This allows probes 39 to enter openings 18
c 19 10 esteblish electrical communi-
ctrical firing leads "’S and the initia-

)1 and slois are mated, cuter element
24 is rowted with respect ¢ element 13 until locking
grooves 27 are aligned with locking lugs 38 on the female

this occurs, cu‘nmued rotation of ¢le-
1 for L pressure will cause lugs
3 ”7 in a threading-like action
ock hol:

u nugs 38 engage 2%a to iock the two cou-
h ciber. During this c.‘: ine operation, the con-
stz of the cornector uﬂows the element 24 to move
fi-rward relative 1o eieraent 13 against the bias of spring
28 as shown in FIG. 4. The vompression force of spring
28 will tend to forcs maje element 13 into the innermost

E‘&« ton within E"c chamber 37. This insures a hﬁm
nect ion between t“u, coupling ‘mémbers,

[#]
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hould be obvious from this description that differ- %
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_ent indexing patterns can.be provided in fema'e coupling

12 by merely removing different keys (see FIG. 7).
Also, the number of open slots can vary which further
increase the number of patterns available with this in-
vention.

In FIG. 8 there is shown a male connector 115 which
can be indexed ui the time of installation. Connecior
116 is identical 1o that shown in FIGS. 1 and 2 with ths
exception of the inner-or male element 13h which is pro-
vided with a plurality of grooves 51 «t the time of manu-
facture. = A plurality of keys 22b can be press-fitted or
otherwise secured in selected grooves to form a predeter-
mined index patiern at the umc. of use or each of the .
crooves 51 can be filled by kevs 22b at time of manufac-
ture with certain of these keys being removed at time
of use:

The modification shown in FIG. 6 is identical 1o that
shown in FIG. 3 except for the configuration of the
arooves and the design of the plugs therefor. Female
member 12b has a pluraiitv of dovetailed longitudinally
c‘«tendma grooves 41b into which dovetailed shaped plugs
43b are placed. This do”~“t‘1}!ed configuration prevides a
means ;or holding the plugs in place unti] their removal
is "desired. These plugs cannot be tapped out as those
in the previously disclosed modification but can be easily

removed by merely pulling the plugs forward out the

grooves. This can be done with a hooked wire or the
like. It should be noted that the sizing of the piugs

and their corresponding grooves is such that friction be-

. 1ween the two wiil prevent the plugs from merzly slipping

out before removul of the plugs is desired .

Aslightly different plug member 50 Iy shown also in
FIG. 6 which has a portion extending out of its groove
into receiving chamber 37h. When oune or more plugs
20 are used, cerresponding grooves are provided i ele-
ment 13 of conpector 11, By ush" such 2 plug, Thé
possible nuinber of different and distinet indexing pattern

can be increased without changing the standard fcmal
member or its manufacturing process.

It should bBe obvious that the present. invention pro-
vides both male and female coupling members of a con-
nection that can be mass produecd and at the same time
provide ccupling members which caa also be readily
indexed so that they will only mate with each other.

“While particular embodiments of the femzle and male

tembers have been illustrated and described, it will be
obvious that changes and modifications can be made with-
out departing from: the spirit of the invention and the
scope of the appendz: claim. .

What is claimed and desired to be secured by Letters
Patent is:

A female coupling comprising an elonmted body hav-
ing a chamber therein adapted to receive a male coupling,
said body having a plurality of elo ngated Jongitudinally
extending slots therein which are spaced about the periph-
ery of suid chamber, said slots having one side opering
into- said chamber, sai¢ body also having a plurality of

holes cach of which extend from ontside szid bedy into
one of said slors, and plug means removably secured in
each of said slots said rlug means having a fug thereon
extending into said hole. '
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