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The present invention relates to electrical switches, and 
more particularly to a fast-acting connector adapted to op 
erate in response to changes in pressure developed there 
within. 

Switching units of the type employed in environments 
where operating conditions are especially severe must be 
designed to incorporate a number of features which would 
not be required in less demanding situations. For exam 
ple, electrical connectors installed on aircraft and under 
water missiles must withstand extremely severe shocks 
without change in circuit status, particularly when an air 
craft is engaged in combat or when an underwater missile 
is being launched or fired, as the case may be. To the 
above requirement is frequently added the necessity of 
conducting large currents, especially during that period of 
time when a control impulse is transmitted therethrough. 
It is also apparent that switches to be employed for mili 
tary purposes must be compact, light in Weight, and Self 
contained. Still further, it is essential that when the 
switch is incorporated as part of the structure of a missile, 
no fragmentation or venting of gases can occur, since this 
would have an adverse effect upon other components of 
the assembly. If the switch is to be employed in any 
considerable numbers, the cost thereof should be reason 
ably low and it should be capable of being readily fabri 
cated without employing any special equipment or tools. 
As a final factor, the extreme complexity of contemporary 
missile design will not allow the use of any component 
the operating reliability of which does not reach an arbi 
trarily high level. All of the above points must be taken 
into consideration in the design of an electrical connector 
of the type to which the present invention relates. 
Many electrical connectors employed in underwater 

torpedoes, for example, are required to carry relatively 
high currents (such, for example, as 600 amperes) and 
to almost instantaneously close a circuit while at the 
same time remaining water-tight both before and after 
operation. As heretofore designed, such connectors were 
frequently based upon principles carried over from air 
craft techniques, and made use of a plurality of indi 
vidual contacts arrangements in parallel relationship. 
This was considered necessary in order to assure sufficient 
current-conducting capability. Subsequently, this type 
of connector was modified to consist of a number of 
groups of parallel contacts with the groups connected in 
eries. However, these arrangements did not eliminate 
such disadvantages as pitting and burning of the contact 
surfaces. Still further, it was extremely difficult to pro 
vide a satisfactory mechanical latching mechanism to 
hold the contacts closed. 
To overcome the above disadvantages, a number of 

expedients were investigated, such as the use of mercury 
contacts, knife-blade type contacts, co-axial tubes, and 
so-called "stud-driven” arrangements. Each of the 
above, however, was either impracticable from a design 
standpoint or could not be manufactured in the required 
quantity. 
The means for actuating such an electrical connector 

was also placed under intensive study. Various types of 
controlling mechanisms were reviewed, among which 
were the use of compressed gas for closing the electrical 
circuit through the actuation of a piston. This proposal 
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Was discarded, due to the difficulty of electromechanical 
ly controlling the gas flow. Flash heating of carbon di 
Oxide was also considered, as was the use of mechanical 
Springs for energy storage. The latter, it was found, re 
quire the added complication of some type of electrical 
trip mechanism. 

It was decided that the most feasible method of actuat 
ing a circuit connector having the stated requirements 
Was to employ means which would generate a relatively 
high pressure within the connector so as to move a con 
tact from open to closed position. It was found that such 
a pressure-generating means was readily available in the 
form of a so-called "squib' containing a charge of powder 
which is caused to explode upon the application thereto 
of an electrical impulse. Extensive tests of a contactor 
incorporating such a squib gave excellent results, and 
hence this component was integrated into the overall con 
nector assembly described herein. 

In accordance with one feature of the present inven 
tion, there is provided an electrical contactor of the pres 
Sure-actuated type, this contactor incorporating a general 
ly tubular body member composed of electrically non 
conductive material, a first terminal element partly con 
tained within this body member and extending axially 
outwardly from one end thereof, and a second terminal 
element also partly contained within said body member 
and extending axially outwardly from the opposite end 
thereof. These two terminal elements are spaced apart 
to define a closed chamber within the tubular body mem 
ber, and a generally cylindrical contact is disposed within 
this chamber and designed for slidable movement axially 
of the body member. This contact is initially positioned 
to be out of electrical engagement with both of the termi 
nal elements, so that there is no electrical circuit through 
the contactor unit. Means are then provided for produc 
ing a pressure within the closed chamber to effect a slid 
able movement of the contact to bring the latter into 
electrical engagement with both of the terminal elements 
and consequently complete an electrical circuit through 
the connector unit. 
One object of the present invention, therefore, is to 

provide an improved form of electrical contactor of the 
pressure-actuated type. 
Another object of the present invention is to provide 

a pressure-actuated electrical contactor in which an ex 
plosive pressure generated within the contactor body 
causes the contactor to operate from an initially open 
position to an electrically closed position. 
A further object of the invention is to provide an elec 

strical connector of the pressure-actuated type, in which 
a pair of terminal elements are spaced apart to establish 
a closed chamber within the connector, and in which a 
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contact is slidably disposed within this closed chamber 
and movable from a position where it is out of electrical 
engagement with both of said terminal elements to a posi 
tion where an electrical circuit is established between such 
terminal elements through the movable contact. 

Other objects and many of the attendant advantages of 
this invention will be readily appreciated as the same be 
comes better understood by reference to the following de 
tailed description when considered in connection with the 
accompanying drawings wherein: 

FIG. 1 is a longitudinal sectional view of a pressure 
actuated electrical contactor designed in accordance with 
a preferred embodiment of the present invention, this 
view showing the contactor in its initially open position; 

FIG. 2 is a view of the contactor of FIG. 1 following 
its actuation to closed position; and 

FIG. 3 is a sectional view of FIG. 2 taken along the line 
III-II. 

Referring now to the drawing, there is shown in FIG. 
a preferred form of pressure-actuated contactor designed 
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in accordance with the present invention. This contactor 
includes a generally tubular body member 16, composed 
of some electrically non-conductive material such, for 
example, as a nylon-base Micarta. At one end of the 
tubular body member 10 is a first terminal element 2, 
which is partly contained within the body member 9, as 
illustrated, and which extends axially outwardly to permit 
connection thereto of a conductor (not shown) fortning 
part of an electrical circuit. At the other end of the 
body member 10 is a second terminal element 14, also 
partly contained within the body member and similarly 
extending axially outwardly therefrom. As will be seen 
in the drawing, the two terminal elements 2 and 4 pro 
ject toward, and are spaced apart from, one another so 
as to define therebetween a closed chamber 56 within the 
body member 10. 

Disposed within this chamber 6 is a movable contact 
assembly generally identified by the reference numeral 
8. This contact assembly 18 is designed for slidable 

movement axially of the body member, and is initially 
positioned as shown in FIG. 1, in which position no elec 
trical circuit is completed through the assembly. 
The first terminal element 2 is generally cylindrical in 

configuration and is provided with a central recess or re 
entrant portion 29 the inner surface 22 of which is in part 
tapered for a purpose which will Subsequently become 
clear. 
The second terminal element 4 is also generally tubul 

lar in design and incorporates an axial opening 24 ar 
ranged to receive therewithin a portion of the slidable 
contact 18. The terminal element A4 is further formed 
with a plurality of circumferentially arranged fingers 26 
which extend inwardly as shown and lie essentially parallel 
to the longitudinal axis of the body member 50. Both of 
the terminal elements E2 and 4 are preferably composed 
of some electrically-conductive material such as commer 
cial hard copper. A tubular sleeve 28 of some electrically 
non-conductive material, such as Teflon, lies longitudi 
nally between the two terminal elements 2 and 14 and, 
in effect, forms the outer wall of the closed chamber 6 
in the manner illustrated in the drawing. 
The outer surface of the slidable contact 8 is con 

figured so as to possess a taper identical to the taper pos 
sessed by the inner surface 22 of the recess 20 formed in 
the terminal element A2. Although the main body portion 
of the slidable contact 18 is composed of some electri 
cally-conductive material such, for example, as the same 
commercial hard copper of which the terminal elements 
2 and 14 are fabricated, the right hand portion (in the 

drawing) of this contact assembly includes a "piston' 30 
preferably composed of some plastic Substance Such as 
nylon. This piston 30 is attached to the conductive por 
tion of the contact assembly 18 by some Suitable internal 
means (not shown), such as a screw thread. As brought 
out in the drawing, the piston 30 incorporates an axially 
extending projection 32 which serves as a spacer to main 
tain the contact assembly E8 a predetermined distance 
from one wall portion 34 of the terminal element 14 when 
the components are in their open circuit position, as 
shown in FIG. I. 
Due to the relatively small diameter of the extending 

portion 32 of piston 30, a chamber 36 exists between the 
piston 30 and the wall 34 of the terminal 4. Communi 
cating with this chamber 36 is a radially-extending pas 
sageway 38 formed both in the body member 10 and in 
the terminal element 4. At the outer extremity of this 
passageway 38 is disposed a pressure-generating means 
such as an electrically-activated squib 40 containing a 
charge of powder which is detonated upon the applica 
tion to squib 40 of an electrical impulse over the con 
ductors 42. Squib 40 may be of conventional design 
(such, for example, as one known as the Model 1440, 
manufactured by Holex, Inc., of Hollister, California) 
and hence the details of squib 40 will not be set forth 
herein, 
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4. 
It has been stated that the projecting portion 32 of the 

piston 30 acts as a spacer as a result of its contact with 
the surface of wall 34. This precludes any movement of 
the contact assembly 18 to the right (in the drawing) 
when the assembly is in the open-circuit position of FIG. 
1. To preclude movement of the contact assembly to the 
left under such conditions, the piston 3) is fabricated 
with a flange 44 of greater diameter than the remaining 
portion of piston 38, this flange 44 engaging a shoulder 
46 formed in the interior surface of the generally tubular 
terminal element 4. Flange 44 is intentionally designed 
to be relatively thin, so that it will break away from the 
main body of the piston 3 when the squib 49 fires to 
operate the assembly from an open to a closed position 
in a manner now to be set forth. 
When it is desired to actuate the contactor of FIG. I. 

from an open to an electrically closed position, a pressure 
is generated within the chamber 36. Although this pres 
sure may be produced in any suitable manner, a preferred 
means of accomplishing this objective includes the deto 
nation of the explosive charge contained in the Squib 
40. When this squib 45 fires, pressure is applied through 
the conduit 33 to the chamber 36 to act upon the innovable 
contact assembly 8. Specifically, pressure upon the Sur 
face of piston 30 is sufficient to shear the flange 44 and 
permit the contact assembly 8 to move to the left (in 
the drawing). When this movement occurs, a portion of 
contact 8 enters into the recess 29 of terminal element 
12. Following this entry, a "wedging occurs between 
the respective tapered surfaces of these components to 
insure a tight physical and electrical engagement therebe 
tween. At the same time, another surface portion of 
contact 18 engages the fingers 26 which extend circum 
ferentially from the terminal elenient 4. Electrical en 
gagement is thus established between these portions of 
the assembly, and hence current may be conducted 
through the unit over a path which includes the terminal 
element 12, contact 8, fingers 26, and terminal element 
14 to an output circuit. 

It might be mentioned that with a properly designed 
taper (Such, for example, as that known in the art as a 
'Morse' taper) the "wedging” action by which engage 
ment is established between the interior surface 22 of 
terminal 2 and the exterior surface of contact i3 is such 
that Subsequent shocks or vibration applied to the unit 
following the above described piston movement will not 
cause any disengagement of the members. This has been 
shown in practice by extensive tests which have included 
the application of shocks to the assembly of a magnitude 
as high as 135 g’s. As a result of these tests, it has been 
found that the force necessary to open the circuit through 
the assembly following an actuation of the pision in the 
manner above described is in the neighborhood of 3,400 
pounds. 

Overall reliability of an assembly of the type herein de 
scribed is well in excess of 99.9%. Furthermore, the unit 
is capable of carrying over 300 volts at 600 amperes with 
Out any fragmentation or gas venting. It is completely 
Watertight as well as being resistant to the corrosive action 
of liquids in which it may be immersed. 

Obviously many modifications and variations of the 
present invention are possible in the light of the above 
teachings. It is therefore to be understood that within 
the Scope of the appended clains the invention may be 
practiced otherwise than as specifically described. 
We claim: 
1. In an electrical contactor of the pressure-actuated 

type, the combination of a generally tubular body member 
composed of electrically non-conductive material, a first 
terminal element partly contained within said body mem 
ber and extending axially outwardly from one end thereof, 
said first terminal element having an axial recess formed 
therein of progressively increasing diameter inwardly of 
said tubular body member, a second terminal element also 
partly contained within said body member and extending 
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axially outwardly from the opposite end thereof, second 
terminal element being of generally tubular configuration 
and having a plurality of inwardly-extending fingers 
formed integrally therewith, the two said terminal ele 
ments being spaced apart to define a closed chamber with 
in said tubular body member, a generally cylindrical con 
tact disposed within said chamber and designed for slid 
able movement axially of said body member, said contact 
having a tapered outer surface corresponding to the taper 
of the axial recess formed in said first terminal element, 
said contact being initially positioned out of electrical 
engagement with said first terminal element and so that the 
inwardly-extending fingers of said second terminal element 
encircle but do not electrically engage said contact, and 
means for producing a pressure within said closed cham 
ber to effect a slidable movement of said contact, where 
upon said contact will enter the axial recess formed in 
said first terminal element and also will be brought into 
electrical engagement with the inwardly-extending fingers 
of said second terminal element, thereby establishing an 20 
electrical path between said two terminal elements through 
said slidable contact, 
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2. A device according to claim 1 in which said tubular 

body member is formed with a radially-extending opening 
communicating with the chamber within which said slid 
able contact is disposed, and in which said pressure-pro 
ducing means comprises a squib located in the radially 
extending opening formed in said tubular body member. 

3. A device according to claim 1 in which said slidable 
contact incorporates means for maintaining such contact 
in its said initial position until operaton of said pressure 
producing means, such contact-position-maintaining means 
comprising a frangible radial extension of non-conducting 
material formed on said contact and designed to engage 
the wall of said chamber until slidable movement of said 
contact is initiated. 
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