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This invention relates to a control device for
controlling an electric circuit, more particularly
to a control device for controlling the ignition
or detonator circuit for the explosive charge of
projectiles, bombs, mines and the like. :

One of the objects of the present invention
is to provide a control device of the general type,
above referred to, which is simple and reliable
in operation. :

Another object of the invention is to provide
a novel and improved control device which per-
mits control of the aforesaid circuit from a re-
mote point.

Another object of the invention is to provide
means for actuating the control device by a
fluid under pressure such as gas either developed
within the projectile, bomb, mine and the like
_itself or fed to the control device from an out-
side source.

Another object of the invention is to provide
_ a control device of the general type, above re-
“ ferred to, in which an electro-chemical batiery,
such as a storage battery, is employed to ener-
gize the circuit to be controlled, and which com-
prises means by which the battery is normally
inoperative and is rendered operative for the
aforesaid purpose only at the moment control
of the circuit is desired. This has the advantage
that the control device can be stored for an in-
definite period of time. As is well known, electro-
chemical batteries, whether of the primary or
the secondary type, in a condition operative for
the delivery of current cannot be stored for a
long period of time without loosing their effi-
ciency. Obviously, the possibility of storing the
control device for an indefinite period of time
is of great importance for the use in explosive
devices such as projectiles, bombs, mines, efc.

Other and further objects, features and ad-
vantages of the invention will be pointed out
hereinafter and set forth in the appended claims
forming part of the application.

In the single figure of the accompanying draw-
ing a sectional fragmentary view of a projectile,

such as a rocket, equipped with a control device’

according to the invention is shown by way of
illustration and not by way of limitation.

Referring now to the figure in detail, the il-
lustrated embodiment of the invention is shown
as being mounted in a substantially cylindrical
body 1. This body- is provided with several
axially aligned bores of varying diameter. Body
{ may be visualized as part of the rocket. For
_this purpose, the widest bore 2 is provided for

ah internal thread which serves to receive the
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war head of the rocket carrying the explosive
charge. The lower portion 3 of body ! (always
as seen in the drawing) has an outer thread
with which body | is screwed into the housing
of the rocket. .

The control device proper comprises a sta-
tionary member 8 shown as a sleeve closed on
one end. Sleeve 8 is fitted in a bore 27 and
secured to body { by a bracket 28 threaded info
the body i. Within the spaced defined by sleeve
8, and guided by the side wall of the sleeve, a
movable member # is fitted. This movable
member is shown as a substantially cylindrical
element in which are formed two chambers 5
and 6§ separated by a comparatively thin parti-
tion wall 20 made of fragile material. Chamber
§ houses o source of current generally designated
by 8, in form of a bhattery either of the primary
or the secondary type. The battery is shown as
a storage battery formed by a plurality of hori-
zontally stacked electrode plates 30. Respective
plate terminals are interconnected. One set of
terminals is connected by a wire {2 to a con-
tact plate 13 and the other set of terminals is
connected by a wire 14 to a contact plate i5.
Plates 26 rest upon a support plate 31 slidably
fitted in a bore of body 1 and supported by a
second plate 29 also axially slidably fitted . in
the bore for plate 31. A pressure plate 32 hav-
ing a plurality of spaced holes 33 is fitted be-
tween the uppermost electrode and a shoulder
34 of cylinder 4 for holding the electrodes in
position.

When the control device is in the illustrated
inactive or rest position, space 5 in which the

" electrode plates 30 are housed is dry. As a re-

sult, plates 30 can he stored for an indefinite
period of time in a chemical condition ready for

" the delivery of current without undergoing any
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change. It is well known that a charged storage
battery filled with electrolyte deteriorates in a
comparatively short time. The same is true for
so-called dry cell batteries. :

An electrolyte T for the battery, such as di-
luted sulphurie acid is kept in the upper cham-
per 8. Of course, precautions must be taken
to prevent a corrosion of the walls .of chamber
5. 'These walls may be lined with:ceramic or
any other suitable material. The entire cylin-
der & or at least wall 28 thereof may be made
of ceramic material.

A control member generally designated by 3%
serves to close chamber §.  This control mem-

‘ber is shown as comprising a eylindrical center

portion 36 from which radially extends a flange
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portion f{ integral with cylinder 36, as shown,
or fixed thereto by any suitable means. The
upper end of cylinder 35 abuts against the closed
end of sleeve 8 and the lower end of the eylinder
faces wall 29 closely adjacent thereto or slightly
touching wall 29. The outer rim of flange (i
abuts against the face wall of cylinder 4 thereby
holding” the entire ‘assembly in the illustrated
position. Flange (! includes a weakened por-
tion indicated as a fracture initiating annular
groove 37 near cylinder 36 the purpose of which
will be more fully explained hereinafter.

A filler screw 38 serves to fill chamber § with
electrolyte.

Contact plates {3 and 5 are secured to the
upper face wall of flange 1! and cooperate with
contact pins 39 and 48. These contact pins are
connected to wires 18 and 19 which should be
visualized as leading to the ecircuit to _be con-
trolled, such as a detonator circuit. Tnasmuch
as this control circuit is presumed to be of con-
_ventional design; it is believed that a detailed de-
seription ‘or illustration thereof is not necessary
.for the understanding of the invention. -

As will be noted contaéts 13, 39 and 15, 40 re-
spectively are disengaged from each other when
the control device'is in the 'illustrated position.
. _The" aforementioned support plate 20 abuts
against one end of a pin 21 axially slidable in
'd bore 41 of body 1. The lower end of pin 2{
‘abuts against a deflection’ member generally des-

ignated -by 42.° This deflection member com-
prises a flexible disc 24, sheathed on both sides
by linings 22 and 23. ' The deflection member 42
is fitted in a hore 25 of body | in which it is se-
cured by a serew member 26. This screw mem-
ber'is provided with a’ plurality of spaced bores
43 through which fluid under pressure may be
admitted into a space 44 to act upon deflection
member 42. As’will be noted; the deflection
‘member is convexly curved toward openings 43
and bore 25 provides sufficient space for deflect-
ing member 42 into 'a concave Dposition relative
‘to openings 43. The opéerational fluid may be
gas under pressure developed within the rocket
Jitself or fed through openings 43 from an outside
‘source. B :

The operation of the control device, as herein-
before described, is as follows: .

“Let it be assumed that the entire assembly is ;
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permanent connection betwéen contacts 13, 3%
and 5, 40 respectively since no current can flow
as long as the electrolyte is separated from the
electrodes. However, the illustrated arrangement
is the preferred one due to its greater safety. It
will be apparent that to energize the detonator
circuit, two conditions must be fulfilled, to wit:
the contacts must be moved into engagement and
the chamber for the electrolyte must be broken.
It is most unlikely that both these conditions will
be accidentally satisfied. However, if a perma-

" hent contact colinection would be provided a frac-
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in the illustrated position and that ‘the explosive *

charge of the rocket shall bé set off by energizing
the detonator circitit. Then, gas under pressure
is directed through openings 43 against deflection
member 42." If this gas pressure is strong enough,

the deflection member will be deflected into its -

concave position ~thereby exerting an upward
pressure upon pin z1, plates'28 and 31 and cylin-
der 4 with the électrode plates housed therein.

Obviously, control member 35 cannot yield. As
a result, flanige 11 will;

37. "Cylinder 4 and the asso¢iated parts will now
move upwardly with the result that contact plates
I3 and {5 come in engagement with contact pins
38 and 48. Furthermore, the lower end of cylin-

60

break, usually along groove

der 36 which is held stationary will press against °

the thin Wall 29, thereby’ fracturing the same.

The electrolyte 7 will iow flow through openings

8¢ of plate 32 and come in contact with electrode
_ Plates’ 30, Consequently, the battery o becomes
operative for the delivery of current angd can en-
ergize the detonator circuit ‘through wires (8
and {9. - 0T i e o e

It will be evident from the previous degcrip-
tion that it would 180 be possible’ to provide a

7%

ture of the electrolyte chamber alone would set
off the charge.

It will further be apparent that a passage be-
tween the two chambers can be established by
other means than fracturing wall 29, for instance
cylinder 36 may open s strong valve. However,
again fracturing of a wall appears to be the
safest method.

While the invention has been described in de-
tail’ with respect to a certain now. preferred.ex-
ample and embodiment of the invention it will

‘be understood by those skilled in the.art .after
7 understanding the invention, that various changes

and modifications may be made without depart-
ing from the spirit and scope of the invention,
and it,is intended, therefore, to cover all such
changes and modifications in the _.appended
claims.

-What is claimed as new, and desired to.be se-
cured by Letters Patent is:

1. A control device for controlling . an, electric
circuit, comprising a stationarily. mounted mem-
ber, contact means included in said circuit to be
controlled and supported on said member, 8 mov-

.able support member movably mounted relative

to said statidnarily;supported,member, movable
contact means mounted for movement in unison
with the movable member, a source of current

-connected with said movable contact means, rigid

retaining means abutting against the stationary
member and against the movable member for rig-
idly retaining the latter in .a position in which

5 said two contact means are disengaged from each

cther, said retaining means. being arranged to
fracture in response to a predetermined pres-
sure applied to the.same, and fluid inlet means

for admitting a flow of fluid under pressure into

the device, the said flow of pressure fluid being

-applied te said movable member so as to cause a

fracture of the retaining means and to move the
movable member into a. pesition in which said
two contact means are in engagement with each

5 other for connecting said source of current to

sald stationary contact means.

2. A contro]l device as defined in claim 1,
wherein said retaining means comprise a rigid
member between the stationary member and the
movable member holding the said members
spaced apart in the contact disengaging position
and including a weakened portion designed to
fracture by said fluid .pressure for. permitting
movement of the movable member into the said
contact engaging position, the said rigid member
supporting the movable. contact means.

3. A control device as defined in claim 1, in
combination with a stationarily mounted deflec-
tion member, one side of said deflection member
being in movement transmitting engagement with
sald movable member, the other side of. the de~
flection member communicating with said fluid
inlet means, whereby the aforesaid fluid pressure
causes, defiection of the deflection memper re-
sulting in movement of the movable member

i



2,674,946

5

upon a fracture of said retaining means, by the
pressure exerted by the movable member.

4. A control device as defined in claim 3,
wherein the said deflection member is in form of
g disc which is normally biased into a position
" convexly curved toward the fluid inlet means and

flexible into a cohcave position relative to the
fluid inlet means by the pressure of said fiuid.

5. A control device as defined in claim 1, where-
in the said source of current comprises an elec~
tro-chemical battery and is supported by the
movable member for movement in unison there-
with.

6. A control device for controlling an electric
circuit, comprising a stationary member, 2 mov-
able member mounted for movement relative to
the stationary member and including a chambper,
clectrodes of an electro-chemical battery housed
within said second char:ber, the pole terminals
of said electrodes being adapted to be connected
with said circuit to be controlled, said movable
member being shaped and disposed in a rest po-
sition relative to the stationary member so as to
form a second chamber between the two mem-

. bers adapted to receive therein a liquid electro-
lyte for the battery, retaining means vieldably
retaining the movable member in the aforesaid
rest position, fluid inlet means for admitting a
flow of fluid under pressure into the device, the

said pressure fluid being applied to said movable <

member for moving the same toward the station-
ary member, and stationary abutment means en-
gageable with the movable member upon the
aforesaid movement thereof and arranged tc open
upon engagement with the movable member a
passageway through said movable member con-
necting said chamber for the electrolyte with
said chamber housing said electrodes, the said
- passageway providing for a discharge of the
electrolyte into said chamber housing the elec-
trodes, thereby rendering the bhattery operative
for a flow of current in the circuii to be con-
trolied. :

7. A control device for controlling an electric
cireuif, comprising a stationary member, a mov-
able member mounted for movement relative to
the stationary member and including a chamber,
electrodes of an electro-chemical battery housed
within said chamber, the pole terminals of said
electrodes being adapted to be connected with
said circuit to be controlled, said movahle mem-
ber being shaped and disposed in a rest position
relative to the stationary member so as to form
a second chamber between the two members

adapted to receive therein a liquid electrolyte for ;

the battery, a control member positioned between
the stationary member and the movable member
and abutting against the stationary member,
said control member having & yieldable first por-
tion engaging the movable member when the said
member is in the rest position for yieldably hold-
ing the movable member in the said position and
a rigid second portion engageable with the mov-
oble member in response to a movement thereof
toward the stationary member, said second por-
tion being arranged partially to fracture said
movable member upon engagement therewith,
thereby opening a passageway between the two
chambers upon the aforesaid movement of the
movable member, cpening of the said passage-
way providing for discharge of the electrolyte
into the chamber housing the electrodes, thereby
rendering the battery operative for a flow of cur-
vent in the cireuit to be controlled, and fluid inlet

means for admitting a flow of fiuid under pres- |
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sure into said device, the said flow of pressure
fizid being applied to said movable member O
as to move the same toward the stationary mem-
ber against the resistance of the said first portion
of the control member.

8. A control device as defined in claim 7,
wherein said control member includes as yield-
able first portion a weakened section for initiat-
ing g fracture of said first portion in response to
a predetermined pressure exerted upon said first
portion by the movable member as a result of
fluid pressure applied to the movable member.

9. A control device as defined in claim 8,
wherein said movable member is substantially in
form of a hollow cylinder including a transverse
partition wall separating the said two chambers,
and wherein said rigid second portion of the
control member is positioned and arranged to en-
gage said wall for fracturing the same in a re-
sponse to the aforesaid movement of the movable
member toward the stationary member, thereby
establishing the said passageway between the two
chambers.

10. A control device as defined in claim 9,
wherein said control member comprises a cylin-
drical element abutting with one end against
waid stationary member and facing with the
other end said partition wall, said cylindrical ele~
ment forming the said second portion engage~
able with the partition wall for fracturing the
same, the said first portion being formed by a
flange element secured to the cylindrical element
radially extending therefrom, said flange member
sbutting against the movable element in the

3 aforesaid rest position thereof and including said

fracture initiating weakened section.

11. A control device as defined in claim 6,
wherein a stationarily mounted deflection mem-
ber is disposed between said fluid inlet means and
said movable member, said latter member being
operatively coupled with the deflection mem-
ber for transmitting movements of the latter to
the movable member, said fluid inlet means being
arranged to direct the flow of fiuid under pres-
sure against the deflection member for deflect-
ing the same, thereby causing the aforesaid
movement of the movable member.

12. A control device as defined in claim 6,
wherein a first contact means is supported on
said stationary member and a second contact
means is supported on said movable member for
movement in unison therewith, the said second
contact means being connected with said elec-
trodes of the battery, the two confact means
being disengaged one from the other when the
movable member is in the aforesaid rest position
and engage each other when the movable mem-
ber is moved toward the stationary member,
therebv connecting the electrodes with the con-
tact means on the stationary member, the said
latter contact means being arranged to be con-
nected with the circuit to be controlled.

13. A control device for controlling the detona-
tor circuit of an explosive device of the type
described, the said control device comprising a
stationarily mounted member, contact means
inciuded in said circuit to be confrolled and
supported on said member, a movable support
member movably mounted relative to said sta-
tionarily supported member, second contact
means movable in unison with the movable mem-
ber, a source of current connected with said sec-
ond contact means, retaining means abutiing
against the stationary member and against the
movable member for retaining the latter in a

e ——————————
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“rest 'position in ‘which’said ‘contact menns are
“disengaged from each other, said retaining means
-being arranged to fracture in response to a pre-
‘determined pressure applied to the sams, and
fluid inlet means for admitting a flow of fluid
under pressure into the device, the said fdow of
Pressure fluid being applied to said movable
-member so as to fracture the retaining means
and to move the movable member into a posi-
tion in which the two said contact means are in
engagement with each other for connecting said
source of current to said stationary contact
‘means, said stationary member and said movable
member being mounted in a body forming part
of the explosive device.

14. A control device for controlling the deto-
nator circuit of an -explosive device of the type
described, the said control device comprising a
stationary member, a movable member mounted
for movement relative to the stationary member
and including a chamber; electrodes of an elec-
tro-chemical battery housed within said chamber,
the pole terminals of said electrodes being adapt-
ed to be connected with said circuit to be con-
trolled, said movable member being shapsd and

-disposed in a rest position relative to the sta-
tionary member so as to form a chamber be-
tween the two members adapted to receive there-
in a liquid electrolyte for the battery, a control
member positioned between the stationary mem-
ber and the movable member and abutting
against the stationary member, said control mem-
ber having a yieldable first portion engaging the
movable member when the said member is in
the rest position for yieldably holding the mov-
able member in the said -position and a rigid
‘second portion engageable with the movzhle
member in response to 2 immovement thereof to-
ward the stationary member, said second portion
being arranged partially to fracture said movablc
member upon engagement therewith for opening
a passageway between the two chambers upon the
aforesaid movement of the movable member,
opening of the said passageway providing for
discharge of the electrolyte inte the chamber
housing the electrodes, thereby rendering the
battery operative for a flow of current in the
circuit to be controlled, and fluid inlet means
for admitting a flow of fluid under pressure into
the control device, the said flow of pressure fAuid
being applied to said movable member so as
to-nmove the same toward the statiohary member
against the resistance of said first portion of the
control member, said stationary member and said

movable member being mounted in a body form- -

ing part of the explosive device, said pressure
fluid being a gas developed by the explosive de-
vice.

15. A control device as defined in claim 14,

wherein said stationary member comprises a *

sleeve closed on one end, and wherein said mov-

10

45

NI

~able ' member is slidably guidéd within the sleeve,

the closed end théerof abutting against the con-
trol member.

16. A control device as defined in claim 1,
in combination with a deflection member in
form of a rounded diaphragm stationarily held
along its periphery, the inwardly ecurved side
of the diaphragm being in movement transmit-
ting engagement with said movable member and
the outwardly curved side communicating with
said fluid inlet means, application of fluid pres-
sure above a predetermined value to said -out-
wardly curved side of the diaphragm causing the
same abruptly to reverse its curvature resulting
in a contact closing movement of the movable
member upon a fracture of the retaining means
by the pressure exerted by the movable member.

17. A control device as defined in claim 7,
wherein an abutment member is disposed on the
side of the diaphragm opposite to the fAuid inlet
means and positioned so as to limit a further de-
flection of the diaphragm by fluid pressure upon
completion of the contact closing movement of
the movable member.

18. A control device as defined in claim 17,
wherein the said diaphragm is initially convexly
curved toward the fluid inlet means and flexible
in a concave position relative to the fluid inlet
means by fiuid pressure applied to the outwardly
curved side of the diaphragm.

i9. A control device as defined in claim 7, in
combination with s-deflection member in form
of a rounded diaphragm stationarily held along
its periphery, the inwardly curved side of the di-
aphragin being in movement transmitting en-
gagement with said movable member and the out-
wardly curved side communicating with said fluid
inlet means, application of fAuid pressure above
a predetermined value to said outwardly curved
side of the diaphragm causing the same abruptly
to reverse its curvature resulting in a movement
of the movable member causing engagement he-
tween the movable member and the said rigid
portion ef the control member effecting a. par-
tial fracture of the movable member.

20. A control device as defined in claim 19,
wherein an abutment member is disposed on the
side of the diaphragm opposife to the fluid inlet
means and positioned so as to limit a further
deflection of the diaphragm by fluid pressure
upon completion of the movement of the movable
member effecting a partial fracture of the same.
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