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ABSTRACT

A sgulb connector assembly ccmprising a housing having
a longitudinal axis and a tip;, a temale contact dilisposed
within the tip of saic housing for mating engagement with a
male contact in a mating squib socket; and a ground contact

having at least one resilient spring beam disposed on an

.
—

'—~

external surface of the tip of =ald housing.
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ORIENTATIONLESS SQUIB CONNECTOR ASSEMBLY

——— ot

Alr bag assemblies are a common safety feature on
virtually all motor vehicles of recent vintage. Air bag
assemblies comprise ar i1nfiatab_.e canister located in the
vehicle steering column, dashboara, door panels or seats.
In the event of sudden deceleraticn, the canlster 1s
inflated by a gunpowder-based explosive device known as a

squib. Sensors located 1n the vehicle detect the

deceleration and fire tThe squib electronically via signal
sent through wires that are attached to the sgquib via a
squilb connector assembly. Squik assemblies are also used 1in
other locations 1n a vehicle, such as 1. seat belt
pretensioner devices, which “lock” the seat belt in position
during sudden deceleration.

Many types of squil connector assemblies have been
developed. 1In most case, the assembly must be oriented
rotationally relative to the squ.b sccket to ensure that the
connector and 1ts mating¢ socket are in the correct clocking
position so that proper electrical connections are made.
This need to orient the squib connector required that the
connector be provided with keying features or other means to

ensure that the connectcr was attached properly.

connector to ke rotationally oriented 1n any particular
manner relative to the sgulb sccket. See e.qg., US
5,993,230. These squllk connectors, aptly termed
“orientationless” connectors, are preferred because they
facilitate the speed and accuracy co¢f manutacture of the
squib assembly. In particular, one of the biggest

advantages in using orientationless squib connectors 1s 1n

the installation of the connector i1into the inflator housing.

Use of orientationless connectors saves time and also

—

reduces the potential for squib pin damage durlng mating.

In addition, the orientartionless connectors do not regqulring
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keying features, and thus are usually less costly to
manufacture than oriented squilb connectors.

In one embodiment, the i1nvention provides a sqguilb
connector assembly comprising:

A squib connector assembly comprising:
a) a housing having a .ongitucinal axis and a tip;
b) a female contact dispcsed within the tip of said
housing for mating engagement wi.th a male contact; and
c) a ground contact comprising at _east one resilient
spring beam disposed on an external surface of the tip
cf said housing.

Preferably, the connector i1is of an axial in-line
design, meaning tnat the pailir of electrical wires entering
the connector assembly are aligned parallel to the
longitudinal axis of the connector. In a preferred
embodiment, the connecitoer further comprises a ferrite block
located within the hous:ing such that lead wilires connected to
the female and ground terminals pass trnrough the ferrite
block.

The housing 1s preferably o0f a twcoc-plece design,
comprising upper and lower members, wlth at least one of the
upper or lower members including resillent latching means to

secure the housing members togetner. The housing 1s also

preferably provided with external !atching tabs to secure
the connector 1in the sguib socket.
In a particularly preferred embodiment, the ground

contact comprises a circumferential cage having a plurality

of resilient spring contacts. In this embodiment, the

1)

ground contact 1s dispcsed over, and surrounds, the tip of
the nose body.

The invertion will now be described by way of example
with reference to the accompanying drawlngs wherein:

Pl

Figure 1 1s an exploded perspective view of one

embodiment of the sqgquil connector of the invention.

Figure 2 1s & perspactive view of the squilib connector
of Figure 1, shown fully assembled.
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Figure 3 1s an exploded perspective view of a preferred
embodiment of the squib connectcr ¢f the invention.

Figure 4 is a perspective view 0f the squlb connector
of Figure 3, shown fully assembled.

Figures 35A-5E are a series of views depicting the

assembly of the preferred embodiment of the squib connector

of the invention.

Figure 6 is a part!y sectioned, perspective view of the
squib connector of Figure 3 shown seatea in the squib
socket.

With reference first being made tc Figures 1-2, the
connector 10 comprises a housing 11, comprising upper

housing 12 and lower housing 14, a ferrite block 1o, a

female contact 18 and a ¢ground contact 20. The female and
ground contacts, respectively, terminate electrical

conductors or wires 22, 24. The wires 22, 24, as seen 1n

Figures 5C-5E, are disposed within respectilve through holes
26, 28 in the ferrite block 16. The ferrite block 16 1s
positioned within a cavity 30 in the housing pieces 12, 14.
Accordingly, when asserkbled, the wires 22, 24 are disposed
in side-by-side relaticrnship along the longitudinal axis of
the connector 10. See Flgures 5D-ok.

The interior of the housing components 12, 14, as seen
in Figure 1, 1is provided with wire chases 32, 34 both

forward and rearward of the ferrite block cavity 30. The

1

wire chases 32, 34 maintain the side-by-side orientation of

the wires 22, 24 in the hcusing 1. The sectlon of wire
chases 32, 34 rearward of the cavity 30 are further provided
with stress relieving members 36 to rzllieve stress on the
contacts 18, 20 and on wires 22, 24. 1In the section of wire
chase 32 forward of the cavity 30, a stop boss 38 1s
provided which prevents female contact 18 from moving into
the housing 11 when mated with a mele contact, such as pin
40 in the squilb socket 300. See Figure 0.

In order to secure the housing components 1z, 14
together, latching tabs 42, 48 are previded on the upper
17738 CA
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housing 12 and lower housing 14, respectively. Latching
tabs 42 cooperate with Llatching shoulders 46 on the lower
housing 14 while latching tab 4& cooperates with latching
poss 20 on upper housing 1lz. It wili be appreciated that
the number, position and form of latching means to secure
the housing components 12, 14 together 1s not particularly

critical to the i1nvention, and cther means of securing the

housing components 1Z, .4 togetter, zncluding the use of
adhesives or the like, may be employed and are within the
scope of this i1nvention.

The housing components 12, 14 are also provided with
latching ears 52, one disposed cn each of the upper and
lower housings 12, 14. As seen in Figure 6, fthese latching
ears 52 cooperate with notches 54 1n the sguib socket 3C0 to
malntalin the squib connector 10 1n poesition within the
socket 300. It will be recognized by those skilled in the
art that the housing components 12, 14 may be of molded

plastic construction and may be hermaphroditic to reduce

manufacturing and 1nventory costs and tc facilitate
assembly.

In the embodiment shown 1n T—he Figures, the female

contact 18 comprilises a ¢generally rectangular, box-shaped
receptacle that 1s 1in =lectrical and mechanical contact with
the conductor of wire Z2:. Such contacts are well known i1in
the art and need not be discussed 1In further detail.

p——

Examples of such contacts 1nclude those described in WO

_

98/18181 (incorporated herein by reference) and the Micro
Quadlok™ System commerc-ally avallable from Tyco

Electronics, Harrisburg, PA. It will be understood that any

A

sultaple fema.e contac: may be employed within the scope of
the 1nvention.
The ground contact 20, 1n the embodiment shown 1n

o

Figures 1 & 2, comprises a stamped ard formed piece of metal

F
o

in electrical and mechanical contact wlith the conductor of

wlre 24. Ground contact 20, as seen 1n Figure 1, has a

tongue portion 55 that 1s folded back upon 1tself to form a
17738 CA
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leatf beam 56. The leaf beam 56 has a bow shaped bend,

giving the leaf beam a resilient property. As seen in

.

Figure 2, when the connectcor 10 1s assembled, the leaf beam

06 1s disposed within a slct 58 in a nose or tip section 60
of housing 10 and projects beyond the housing 10.

When the squilib connector 1s mated with the squib
socket, the electrical power connection is made by male
contact 40 (Flgure ©) being engaged with female contact 18
via aperture 62 1n ncse section 60 of the connector 10.

This electrical power connection thus occurs in an

orlientation that is parallel to the longitudinal axis of the

connector 10. The electrical ground connection, which

occurs between leaf beam 5¢ of ground contact 20 and

grounding surZace 64 located within the squib socket 300

(see Figure 6;. Because the leaf oeam 56 projects away from
a slde surface of the =ip €0, it will be appreciated that
the ground connection 1s c¢riented trarsverse to the

jr—
h——

longitudinal axis of the connector and 90 degrees from the

power connection. Howaever, the power and electrical
connections still occur in planes tnat are parallel to one
another; 1.e., the plane of the grounding surface 64 is in
spaced, substantially parallel rzlationship to the plane of
the male contact 40. It will also be appreciated that the
groundlng connection occurs external to the connector 10
while the power connection occurs _nternal to the connector
10.

In the embodiment shown 1in figure 6, the grounding

surface 64 comprises a annular ring that surrounds the tip

o0 of the housing 11. It will be understood that alternate

—

arrangements are possible, although not preferred because

then orientation of the connector ) relative to the socket
300 would be required. 1In the event an oriented arrangement
1s used, 1t would be advantageous to provide the housing

gt
—

components 12, 14 with a keyway 65 or other indicia of

orlentation, as seen 1r Figures 1 & 2.

17738 CA



10

15

20

25

30

39

CA 02409733 2002-10-24

L d 6"“‘

Turning now to Figures 3-6, the preferred embodiment of
the squib connector of the invention will be described. It
1s noted at the onset that the embociment of Figures 1-2 1s
similar 1in many respects to the preferred embodiment of

Figures 3—-6 and both share many of the same components. To

avoid confusion, the same reference characters wilill be used

for identical components and new reference characters will

be used only where the components differ from one embodiment
to the other. The description of such components set forth
above 1s equally applicable to the preferred embodiments.

In the preferred embodiment., the connector 210
comprises a housing 221 having upper and lower housing
pleces or components 212, 214, respectively and a nose body
70. The nose body 70 is a substantialiy cylindrical shaped
member that, when assempled, 1s partlily disposed 1in the
housing 211. The portion ¢f nose bedy 70 that 1s not
disposed 1n the housing 211 extends theretrom to form the
tip or nose section cf tne connector, as shown 1n Figure 4.
The nose body 70 has a tip 72 and & base 74. The base 74 1is

provided with slots 76 which cooperate with ribs 80 as a

means of retaining the nose body 1n the housing 211.

As 1in the previous embodiment, the housing components
212, 214 are provided with latching means 42, 46, 48 and 50
to secure the houslng components together, as well as
latching ears 52 to secure the sguib connector 210 1n the
squib socket 200. In addition, T—he housing components 212,

214 are provided with wire chases 3. rearward of the cavity

30 for the ferrite block 16, and the strain rellef members

36.

The nose section 70 1s prov.ded with a longitudinal

bore 82 that 1is sized to recelve therein the female contact
18. The ground contact 83 1in the preferred embodiment
comprises a cage like member 84 that i1s mechanically and
electrically connected tn the conductor of wire 24, The

cage 84 comprises a plurality of spaced apart resilient

beams 86 arranged in a circular configuration and held
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together by annular bands 88, 90, ore at either end of the
beams 86. The cage 84 18 sized to fit over the section of
nose pbody 70 that 1s _ntermediate the tip 72 and the base
portion 74. When assembled, the2 cage 84 1s positioned
outside of the housing 11, as seen in Figures 4 and o.

With reference now being made to EFigures 5A-5E, the

assembly of the connector 210 wili be described. The
following description 1s for 1llustration only, and should
not be construed 1n any sense as a limitation on the
invention. Those skiiled in the art will appreciate that
alternate processes ars avallablie to assemble the connector.
The female contact 18 1s mechanically and electrically
connected, such as by crimping, to the wire 22. The female

contact 18 1s then 1insserted 1ntc the longitudinal bore 82 1in

the nose body 70 from the base end 74 ¢if the nose body. The
ground contact 83 1s mechanically and electrically
connected, such as by <rimping, to the wire 24. Then, the
tip 72 of the nose body 70 1s 1nserted 1nto the cage 84 of
the ground contact 83 as seen 1n Figure 5B. The wires 22,
24 are then inserted into the ferrite klock lé as seen 1n
Figure 5C. The contacts, ferrite block, nose body and wires
are then positioned within the housing components 212, 214
and the housing components secured together via latching
means 42, 46, 48 and 50. As seen :in PFigure 6, the assembled
sguib connectcr 210 i1s then inserted 1nto the squlb socket

300 whereby the male ccntact 40 s mated with the female

contact, the ground cortact 86 1s mated with grounding

surface 64 and the latching ears 5S¢ engage the latch

recesses 54 to secure the squilb connector 1n position.

17738 CA
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CLAIMS

A squilb connector assembly comprising:

a) a housing having a longitudinal axis and a tip;

p) a female contact disposed within the tip of said
housing for matingy engagement with a male contact; and
c) a ground contact comprising at least one resilient

—

spring beam disposed on an external surface of the tip

of said housing.

The squlb connector of claim 1, wha2r=in the at least one
spring beam 1s dispcsed for ground contact at a location

transverse to the longitudina.. axls of the housing.

o,

The squib connector of claim 2, wherein the at least one

spring beam 1s position for ground contact along a plane

spaced from and substantially perallel to the longitudinal

pr—

axls of the housing.

-

The squib connector of claim 1, whereiln the at least one
spring beam 1s poslition for ground contact along a plane
spaced from and substantially parallel to the longitudinal

axls of the housing.

The squlb connector of claim 1, wherein the ground contact
comprises a substantially cylincrical cage having a

plurality of spring oeams disposed 1n spaced relation and

defining a circumference of salic cage.

The squilb connector of claim 1, wherein the ground contact

comprises a single sprinc beamn.

7. The squib connector of claim 1, wherein the housing

comprilses an upper housing anc a lower housing secured

together.

17738 CA
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8. The squib connector of ciraim 7/, wherein the upper and
lower housings are secured together by latching means

formed integral with the upper and lower housings.

9. The squib connector of claim ., further comprising a
5 ferrite block disposed within sazid housing, said ferrite
block being disposed around a pcrticn of a pair of

electrical wires, each electrical wire being electrically

and mechanically attached to a respective one of said

female contact and ground contact.

i

10 10. The squib connector of claim Y, wherein the pair of
electrical wires are disposed alceng the longitudinal axis

of the housing.

11. The squib connectcr of claim 1, wherein said housing
comprises an upper housing, a iower housing and a nhose

15 body partially disposed between sald upper housing and
said lower housing, whereln a portion of the nose body

extends beyond the housing and comprises said tip.

12. The squik connectcocr of claim 1, sald housing comprilsing

latching ears dispos=ad on external surfaces of the

20 housin sald latching ears comprising means for securiln
’ - P S

the connector 1in a sguib socket.

Smart & Biggar
Ottawa, Canada
Patent Agents
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