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1. 

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, nines 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 
note 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 battery, 
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, etc. 
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 initation. 

Referring now to the figure in detail, the ill 
lustrated embodiment of the invention is shown 
as being mounted in a substantially cylindrical 
body . 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 
an 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 into 
the body f. Within the spaced defined by sleeve 
8, and guided by the side Wall of the sleeve, a 
movable member 4 is fitted. This movable 
member is shown as a substantially cylindrical 
element in which are formed two chambers 5 
and 5 Separated by a comparatively thin parti 
tion wall 29 made of fragile material. Chamber 
5 houses a source of current generally designated 
by 9, in form of a battery 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 3 and the other set of terminals is 
connected by a wire 4 to a contact plate 5. 
Plates 39 rest upon a support plate 3 slidably 
fitted in a bore of body - and supported by a 
second plate 20 also axially slidably fitted in 
the bore for plate 3. 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 be 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 7 for the battery, such as di 

luted sulphuric acid is kept in the upper cham 
ber f. Of course, precautions must be taken 
to prevent, a corrosion of the walls of chamber 
6. These walls may be lined with ceramic or 
any other suitable material. The entire cylin 
der 4 or at least wall 29 thereof may be made 
of ceramic material. 
A Control member generally designated by 35 

Serves to close chamber 6. This control men 
her is shown as comprising a cylindrical center 
portion 36 from which radially extends a fiange 
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portion f integral with cylinder 36, as shown, 
or fixed thereto by any suitable means. The 
upper end of cylinder 36 abuts against the closed 
end of Sleeve 8 and the lower end of the cylinder 
faces wall 29 closely adjacent thereto or slightly 
touching wall 29. The outer rim of flange 
abuts against the face wall of cylinder 4 thereby 
holding the entire assembly in the illustrated 
position. Flange f l includes a weakened por 
tion indicated as a fracture initiating annular 
groove 3 near cylinder 36 the purpose of which 
will be more fully explained hereinafter. 
A filler Screw 38 serves to fill chamber 6 with electrolyte. 
Contact plates f 3 and 5 are secured to the 

upper face wall of flange and cooperate with 
contact pins 39 and 40. These contact pins are 
connected to wires 8 and 9 which should be 
visualized as leading to the circuit to be con 
trolled, Such as a detonator circuit. Inasmuch 
as this control circuit is presumed to be of con 
ventional design, it is believed that a detailed de 
scription or illustration thereof is not necessary 
for the understanding of the invention. 
As will be noted contacts f3, 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. 2 axially slidable in 
a bore 4 of body . 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 bore 25 of body in which it is se 
cured by a screw 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 position relative 
to openings 43. The operational fluid may be 
gas under pressure developed within the rocket 
itself or fed through openings 43 from an outside 
Source. . . . . . . - 

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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in the illustrated position and that the explosive 
charge of the rocket shall be set off by energizing 
the detonator circuit. Then, gas under pressure 
is directed through openings 43 against deflection 
member 42. If this gas pressure is strong enough, 5 3. the deflection member will be deflected into its concave position thereby exerting an upward 
pressure upon pin 21, plates 20 and 3 and cylin 
der 4 with the electrode plates housed therein. 
Obviously, control member 35 cannot yield. As 
3. Cylinder's and the associated parts will now 
move upwardly with the result that contact plates 
13 and 5 come in engagement with contact pins 
39 and 40. Furthermore, the lower end of cylin 
der 36 which is held stationary will press against 
the thin wall 29, thereby fracturing the same. 
The electrolyte 7 will now flow through openings 
33 of plate 32 and come in contact with electrode 
plates 39. Consequently, the battery 9 becomes 
operative for the delivery of current and can en 
ergize the detonator circuit through wires (8 
and 9. ... " . . . . . . - - - . . ." : ' 

It will be evident from the previous descrip 

a result, flange i? will break, usually along groove 

4 
permanent connection between contacts f3, 39 
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 chanaber for the electrolyte must be broken. 
It is most unlikely that both these conditions will 
be accidentally satisfied. However, if a perma 
nent contact connection would be provided a frac 
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 a 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 
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 Patentis: 
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, a mov 
able support member movably mounted relative 
to said stationarily 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 

, said two contact means are disengaged from each 
other, 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 to said movable member so as to cause a 
fracture of the retaining means and to move the 
movable member into a position in which said 
two contact means are in engagement with each 

g other for connecting said source of current to 
said stationary contact means. 

2. A control 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 
said movable member, the other side of the de 
flection member communicating with said fluid 
inlet means, whereby the aforesaid fluid pressure 
causes, deflection of the deflection member re tion that it would also be possible to provide a 7s sulting in movement of the movable member 
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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 
a disc which is normally biased into a position 
convexly curved toward the fluid inlet means and 
flexible into a concave 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, 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 Second charber, 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 men 
bers adapted to receive therein a liquid electro 
lyte for the battery, retaining means yieldably 
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 enber upon the 
aforesaid movement thereof and arranged to 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 battery operative 
for a flow of current in the circuit to be con 
trolled. 

7. A control device for controlling an electric 
circuit, comprising a Stationary member, a now 
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 movable men 
ber being shaped and disposed in a rest position 
relative to the stationary member so as to form 
a Second channber 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 a yieldable first por 
tion engaging the movable member When the said 
mernber is in the rest position for yieldably hold 
ing the movable member in the Said position and 
a rigid second portion engageable with the nov 
able 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, opening of the Said paSS2ger 
way providing for discharge of the electrolyte 
into the chamber housing the electrodes, thereby 
rendering the battery operative for a flow of Cllr 
rent in the circuit to be controlled, and fluid inlet 
means for admitting a flow of fluid under pres 
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Sure into said device, the said flow of pressure 
fiuid being applied to said movable member so 
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 a 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 
Said 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 
abutting against the movable element in the 
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 fluid under pres 
Sure against the deflection member for deflect 
ing the same, thereby causing the aforesaid 
In Overment 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 contact 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, 
thereby connecting the eiectrodes 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 
included in said circuit to be controlled and 
Supported on said member, a movable support 
In ember novably mounted relative to said sta 
tionai'ily 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 abutting 
against the stationary member and against the 
movable member for retaining the latter in a 
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rest position in which said contact means are 
disengaged fronin each other, said retaining means 
being arranged to fracture in response to a pre 
"determined preSSure 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 to Said nowable 
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 novable 
member being mounted in a body foriming 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 connprising 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 chainber, 
the pole terminals of said electrodes being adapt 
ed to be connected with said circuit to be con 
trolled, said movable member being shaped and 
disposed in a l'est 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 naen 
ber and the movable member and abutting 
against the stationary member, said contirolinem 
ber having a yieldable first portion eingaging the 
novable menber. When the Said member is in 
the rest position for yieldably holding the now 
able member in the said position and a rigid 
second portion engageable with the movable 
member in response to a novement thereof to 
ward the stationary member, said second portion 
being arranged partially to fracture Said ngagic 
member upon engagement therewith fol' opening 
a passageway between the two chambers upon the 
aforesaid movement of the movable inenber, 
opening of the said passageway providing for 
discharge of the electrolyte into 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 fow of fluid under pressure into 
the control device, the said flow of pressure fluid 
being applied to said movable member So as 
to move the same toward the stationary 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 nov 
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able member is slidably guided within the sleeve, 
the closed end theerof abutting against the Con 
trol member. 

6. A contro device as defined in claim 1, 
in combination with a defiection member in 
form of a rounded diaphragm stationarily held 
along its periphery, the in Wardly curved 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 Oil the 
side of the diaphragm opposite to the fluid 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 nowable mernber. 

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

19. A control device as defined in claim 7, in 
combination. With a -deflection member in form 
of a rounded diaphragn stationarily held along 
its periphery, the inwardly curved side of the di 
aphragin being in movement transmitting en 
gageinent with said movable inenber and the out 
wardly curved side cominunicating with said fluid 
inlet, leans, application of fluid pressure above 
a predetermined value to said outwardly curved 
side of the diaphragm causing the Sane abruptly 
to reverse its curvature resulting in a novement 
of the novable member causing engagement be 
tween the nowable nenber and the Said rigid 
portion of the control innenber 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 opposite to the fluid inlet 
means and positioned so as to limit a further 
deflection of the diaphragm by fluid pressure 
upon corrapletion of the movement of the novable 
member effecting a partial fracture of the sane. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

Number Nanae Date 
1,474,548 Pape ------------ Nov. 20, 1923 

FOREIGN PATENTS 
Nyer Country Date 

156,814 Great Britain ------ Jan. 20, 1921 


