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This invention relates to an electrical switch, and more
particularly to an acceleration-time responsive hydraulic
_electrical switch for maintaining a rocket fuze firing
circuit normally inoperative until acted upon by an ac-
celeration greater than a prescribed minimum accelera-
tion, and for a time such that the integral of accelera-
tion vs. time exceeds a prescribéd minimum dictated by
controllable features of the design.

An object of the invention is to provide a new and
improved hydraluic electrical switch responsive to ac-
celeration-time.

Another object of the instant invention is the provision

of a secondary safety switch that will provide electrical
safety during rough handling including drops from any
height less than the design-prescribed minimum value
onto any impact surface whatsoever.

A more specific object of the invention is the provision
of a switch having a central rod member contactable by
a pair of leaf spring contacts in response to a predeter-
mined integral of  acceleration vs. time.

A further object of the invention is the elimination of an
insulating member or members to retain the aforemen-
tioned leaf spring contacts in the open circuit position.

Another object is the provision of positive locking or
clamping of the electrical contacts after acceleration to
insure the continuance of the electrical conductlve path

- through the switch.

Other objects and many of the attendant advantages of
.this invention will be readily appreciated as the same

becomes better understood by reference to the following
detailed descnptlon when considered in connectlon with
the accompanying drawmg wherein:

The sole figure is a longitudinal sectional view of the
new switch.

Referring now to the drawing, reference numeral 1
~ denotes a piston mass, with a carefully machined flange
16, which is held in the position shown by spring 13.
The piston is contained within a hermetically-sealed hous-
ing comprising cylindrical casing 2, annular member 3
and a standard commercially available ' feed-through
terminal 4. The piston is contained in the hermetically-
sealed casing containing silicone fluid of one centistoke
viscosity, The clearance between the flange and the in-
side diameter of the casing acts as an annular orifice
which meters the flow of fluid as the piston is driven
rearwardly. The feed-through terminal is used as the
center terminal of the switch, and as the filling tube for
the housing as will hereinafter become more apparent.

Affixed between the casing 2 and annular member 3
on opposite sides of the housing is a pair of leaf spring
electrical contacts 5, Connected to the casing 2, in
electrical contact therewith, is a ground terminal tab 6.
The other terminal tab 7 of the switch is affixed to the
tube portion 8 of the feed-through terminal 4. In addi-
tion to the terminal tab 7 and tube 8, the feed-through
terminal is comprised of an insulating glass sleeve 9 and
a metal collar 11, The tube is bonded to the glass sleeve
and the sleeve is bonded to the metal collar, The feed
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through terminal is sealed into the unit by soldering, at
12, the metal collar 11 to the annular member 3. The
switch is filled with a hydraulic fluid, preferably silicone
fluid of one centistoke viscosity, through the upper end
of tube 8 which is then sealed at 15 by crimping and
soldering the tube. It is to be understood that other
suitable fluids may also be employed. ’

The piston 1 has a pair of milled slots 14 into which
the spring contacts 5 project. A -cylindrical opening 17
in the center of the piston allows clearance around the
tube 8 thereby providing an open circuit. - Upon set-back
in rocket (or other similar devices) firing, the piston is
moved to the opposite end of the casing 2 moving aginst
the force of the fluid in casing 2 and spring 13 which
thereby allows the spring contacts 5 to engage the tube
8 and complete an electrical .circuit. The circuit thus
completed is from terminal tab 6 through the casing to
spring contacts 5, tube 8 and hence to terminal tab 7.

As the acceleration decreases the spring 13 forces the
piston toward its original position, and the spring contacts
5 and tube 8 are enclosed by the center hole of the piston.
This further secures the electrical connection and upon
impact of the. projectile the piston exerts an addmonal
clamping action. on the spring contacts.

In addition to the fact that no insulation is required
to retain the spring contacts in their open position, the
electrical conduction of the circuit is also improved by the
tight contact of the spring contacts and tube. ‘The piston
and return spring form no part of the circuit since the

_contacts are secured to the case and make contact ‘with

the terminal tube -8 directly. -

By way of example only and not as a lmntatlon, the
piston is preferably made of brass, the casing of copper,
the annular member of steel; and the leaf-type spring
contacts of beryllium copper. The entire unit is hermeti-
cally sealed, the joints. bemg dlﬁuslon sealed and not
mere mechanical ‘bonds.

Obviously many modifications and variations of ‘the
present invention are possible in the light of the above
teachings. -1t is therefore to be understood that within
the scope of the appended claims the invention may be
practiced otherwise than as specifically described.

What is claimed as new and desired to be secured by
Letters Patent of the United States is:

1. A safety switch comprising a hermetically sealed
casing, a terminal insulated from said casing and pro-
jecting into and out of said casing, a piston within said
casing, said piston having a cup-shaped recess therein for
normally surrounding the portion of said terminal pro-
jecting into said casing to maintain said switch open,
spring contact means within said casing normally press-
ing against said piston and adapted to contact said termi-
nal upon sufficient movement of said piston from a first
position.

2. A switch as in claim 1 wherein said piston has a
pair of slots and said spring contact means comprises a
pair of leaf-type spring contacts each affixed at one end
thereof to opposite sides of said casing, respectively, and
the other ends of which are adapted to engage said slots
when -said piston. is in said first position and to engage
said terminal when said piston is in a second position
thereby completing an electrical circuit from said casing
through said spring contacts to said terminal.

3. A switch as in claim 2 wherein a first terminal tab
is affixed to said-casing and a second terminal tab is
affixed to the-outwardly projecting portion of said ter-
minal, each of said tabs being provided for electrical
connection to said switch.

4. A switch as in claim 2 wherein said piston is urged
into said first position by a spring member thereby to
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retain said. .spring contacts. from .contact with said ter-
minal.

5. A switch as defined in clalm 4 wherein upon -appli-
:cation. '0f “an’ acceleration to -the :entire ‘assemibly for a
wsufficient - time 'said “piston moves™ from: said first. posi-
“tion’ to said .second. position :whereby: $aid spring ‘contacts
:engage -said terminal, and upon deceleration said: piston
clamps..said: spring contacts agamst ‘said terminal.
=.o6. A -switch -as-in -claim' 5 wherein®said chamber 'is
filled with hydraulicflnid. ‘
- 7. A ‘hydraulic. safety - switch comprising: ‘a ‘hermeti-
cally’ sealed ‘chamber . comprising, -a - cylindrical ‘casing
tclosed. at -one “end -and -open “atthe -other, ‘an -annular
member sealedinto said ‘open end-and an‘insulated ter-
minal tube. means sealed “within ‘the:opening defined by
.said: annular member and :mounted coaxially therewith,
the tube of said insulated terminal tube means projecting
sinto-and .out from said ‘chamber;.a ‘pair of leaf spring
contacts:each affixed at ‘one-end between the junction. of
said’ casing ‘and 'said annular ‘member -on opposite.sides
of the periphery of the:annular-member; a piston mount-
ed for: longitudinal “movemerit -within said casing, said
piston- having -a flange imachined thereon for providing
- a-carefully controlled . flow of hydraulic-fluid within said
casing, a. cylindrical opening ‘in ‘one: end - of - said: piston
and coaxial therewith, -and ‘a pair- of slots in said-piston
in alignment with- and. for-engagement of -said spring
- contacts; hydraulic fluid within said casing; and a spring
member between the face of said piston-and the closed
-end -of said.casing for urging said ‘piston into a first posi-
-tion: thereby -restraining said- spring’ contacts intoa first
open - circuit position - preventing their:engagement with
said. tube,. whereby, upon application of a set-back ac-
celeration said piston .moves ‘against ‘the - force “of ‘the
hydraulic fluid and' said ‘spring member- from -said first
.position to a second position theréby allowing said spring
contacts to-conductively contact said tube completing an
electrical circuit, and upon removal of said acceleration
said piston. moves toward saidfirst po‘sition and “the cy-
lindrical opening therein locks said spring contact against
said tube.

8.  An acceleration responsive: safety sthch compris-
ing a first contact, a second: contact for making an elec-
trical contact with said first.contact, a hermetically sealed
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casing, said second contact electrically. connected to .and
having at least one resilient: member ‘extending. within
said casing, said first. contact located at one end of and
extending: into’ said: casing, said first contact being elec-
trically isolated from said casing, a spring biased piston
located in:said casing and ‘having an area slightly less than
said casing, said piston:having a.cup-shaped recess:-at one
end ‘thereof for housing said first contact member, said

‘tesilient ' membef pressing against ‘sdid piston, sdid-piston

normally keeping the.second .contact from making an
electrical - connection ;'with-said - first- contact,’ ‘0il: com-
pletely filling the safety switch and surrounding said pis-
ton whereby upon- being subjected-to: a -predetermined
acceleration force for a period of time the spring biased
piston moves from its- position: between said first -and
second. contact to allow the. second contact on said re-
silient member: to make an electrical connection between
said first confact and said second contact.

9."An . .acceleration responsive -switch” comprising a
hermetically sealed casing; terminal:means insulated from

-and extending ‘into said casmg for providing one -electri-

cal contact of the:switch, spring contact means prov1d1ng
a second electrical ‘contact of the switch, said sprmg con-
tact. means being electrically connected to'said casing for
making contact: between said -terminal: means and ‘said

.casing, a-spring biased piston means normally in a first

position for keeping said spring contact means from
making electrical contact with said terminal means, said
piston means being: movable: to. a-second position by an
acceleration force, said spring contact means moving into

“contact with said terminal means when said piston means

moves ‘to:said. second position,- said : piston means' being
moved into clamping engagement with said spring contact
means and terminal ‘means- when-said acceleration force
is sufﬁcusntly reduced.
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