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[5 7] ABSTRACT 
Method and system arrangement for determining the 
type and condition of ammunition which is ready for 
?ring and can be detonated electrically wherein spe 
ci?c signals corresponding to the type and the condi~ 
tion values are sent as correction signals to a firing 
control computer processing the target data for posi 
tioning a piece of ordnance and/or for setting a fuse of 
the ammunition. The ammunition is electrically deto 
nated by means of an electric propellant charge igni- ‘ 
tor connected between the case of the ammunition 
and a centrally disposed contact insulated from the 
case with all measuring and control signals being sup- > 
plied to the ammunition via the central contact. 

27 Claims, 6 Drawing Figures ‘ 
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METHOD AND SYSTEM ARRANGEMENT FOR 
DETERMINING THE TYPE AND CONDITION OF 

AMMUNITION READY FOR FIRING 
The present invention relates to a method and system 

arrangement for determining the type and condition of 
ammunition which is readied for ?ring and can be elec 
trically detonated and for controlling the positioning of 
the piece of ordnance which ?res the ammunition and 
/or the setting of the ammunition fuse. 

In order not to reveal one’s own position to the en 
emy, it is of great importance to be accurate with the 
?rst ?ring of the weapon without ?rst mis?ring or try 
ing out the range of a gun. Thus, to increase the accu 
racy of ?re at the time of the shot it is known to take 
into consideration external ballistic data, which affect 
a projectile, such as cross winds. It has been found, 
however, that this data alone is not suf?cient to ensure 
an accurate striking of the target at the time of the ?rst 
shot. In addition, it is already known to set fuses of am 
munition made, up into cartridges located in the barrel 
of the piece of ordnance by an inductive potential, a 
wire being wound around the barrel of the piece at the 
position of a coil connected to the fuse. By a brief ap 
plication of voltage corresponding to the distance of 
the target, the fuse is set. 

Also, it is known that the muzzle velocity and there 
fore the trajectory of a projectile alters depending on 
the powder temperature and therefore attempts have 
been made to measure the powder temperature, in 
order that it can also be taken into consideration when 
positioning the piece. For this purpose, several concen 
tric, mutually insulated rings have been provided in the 
base of the case, to which is connected an electric tem 
perature measuring element, located in the powder of 
the projectile cartridge, by means of which the powder 
temperature can be ascertained. However, these prior 
art attempts have not proven successful. 
The present invention provides a method and system 

arrangement which makes it possible to take accurately 
into consideration the condition of a projectile car 
tridge, i.e., the internal ballistic properties of a projec 
tile cartridge. located in the cartridge chamber of a cus 
tomary piece of ordnance provided with an electric ?r 
ing device, at the time of adjustment of the positioning 
gear of a piece and/or a projectile fuse. The condition 
of the ammunition or the internal ballistic ammunition 
properties are characterized by the powder tempera 
ture inside the projectile cartridge, since it is known 
that the gas pressure alters with the powder tempera 
ture, and therefore so does the muzzle velocity of a pro 
jectile. Also, with the method according to the inven 
tion and the system arrangement, the type of ammuni 
tion, for example, explosive incendiary projectiles, 
hard core or hollow charge projectiles with time fuses, 
impact detonators or proximity fuses, whose muzzle ve 
locities can likewise differ from each other can be de 
termined. 
The method according to the invention includes the 

steps of providing successive electrical signals to am 
munition which is ready to be ?red by means of mea 
suring and control instruments connected to the firing 
control computer, which signals are altered in accor 
dance with the type and condition of the ammunition 
and then supplied by appropriate connections to the 
measuring and control circuits associated therewith for 
application to the ?ring control computer as correction 
signals and in combination with the target data supplied 
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2 
to the computer bring about an appropriate positioning 
of a piece of ordnance and/or setting of a fuse of the 
ammunition which is ready to ?re. With this method, 
it is possible to determine the type and the condition of 
the ammunition located in the cartridge chamber of a 
piece and to take this into consideration when position 
ing the piece and/or setting the fuse. Thus, the position 
ing of the piece and the setting of the fuse can take 
place continuously depending on the data ascertained 
or just once, immediately before the ?ring of a projec 
tile. 

' In the method according to the invention all the sig 
nals are preferably sent via a single, insulated central 
contact of a threaded electrical-ignition primer, which 
is screwed into the ammunition, at least a part of the 
consecutive signals being of opposite polarity. 
According to an advantageous development of the 

method, the signals for setting the fuse are in the form 
of a series of pulses, the number of which is determined 
by the control device depending on the correction sig 
nals and target data. Alternatively, it is also'possible in 
accordance with the present invention for the signals 
for setting the fuse to be in the form of voltage pulses, 
whose voltage level is determined by the control device 
depending on the correction signals and target data. 
For carrying out the method according to the inven 

tion, a system arrangement is utilized which is charac 
terized in that in the ammunition a ?ring circuit, a mea 
suring circuit and a control circuit are provided which 
by means of a common lead can be connected to mea 
suring and control devices connected to the ?ring con 
trol computer, electrical blocking means being pro 
vided between the switching circuits for separating the 
signals intended for the individual circuits, and in that 
‘the ?ring control computer has inputs for the correc 
tion signals coming from the ammunition which is 
ready to be ?red and for the input target data and the 
external correction data, as well as outputs for the sig 
nals for positioning the piece of ordnance and/or set 
ting the fuse. 
According to an advantageous embodiment of the 

system arrangement it is provided that the common 
lead for the ?ring circuit, the measuring circuit and the 
control circuit is connected to the ?ring control com 
puter via a single, insulated central contact of a 
threaded electrical ignition primer. By means of this 
connection, it is possible to use the method and ar 
rangement according to the invention even in conven 
tional pieces of ordnance having electrical ?ring, the 
connection between the projectile fuse and the primer 
being made by plug contacts on screwing in the 

threaded primer and inserting the projectile fuse into 
the case. 
According to a further feature of the invention, the 

?ring circuit includes an electrical propellent charge 
igniter having an associated blocking means in the form 
of a recti?er such as a four-layer diode and the measur 
ing circuit includes a temperature responsive resistor 
and an electrical element for identifying the type of am 
munition. The measuring circuit is providedwith asso 
ciated blocking means in the form of a recti?er having 
the same polarity as the ?ring circuit recti?er. The con 
trol circuit is provided with a projectile fuse which can 
be controlled electrically and preferably includes a 
switching circuit for activating the fuse, the associated 
blocking means in the form of a recti?er having oppo 
site polarity relative to the other rectifiers and another 
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switching circuit for setting the fuse depending on the 
correction signals and target data wherein the asso 
ciated blocking means for this circuit is in the form of 
a recti?er having the same polarity as the recti?ers for 
the firing circuit and the measuring circuit. 

In accordance with the present invention, by means 
of the four-layer diode, the measuring voltage, which 
measures the powder temperature by the change of the 
temperature-responsive resistor, for example, a therm 
istor, and which indicates the type of projectile with the 
aid of an element for identifying types of ammunition, 
is prevented from ?ring the propellent charge igniter 
since the four-layer diode becomes conductive only 
with a voltage substantially higher than the measuring 
voltage. In the direction in which the control circuit for 
setting the projectile fuse is conductive, the measuring 
and ?ring circuits are blocked by the recti?ers of oppo 
site polarity. The measuring and controlling thus oc 
curs by applying signals of opposed polarity, the igni 
tion of the ?ring charge occurring with simultaneous 
destruction of the measuring circuit. ' 
According to a further feature of the invention a 

pulse transmitter is provided, which is connected to the 
?ring control computer and which can be connection 
to the switching circuit for setting the fuse and delivers 
pulses, the number of which is determined by the firing 
control computer depending on the correction signals 
and target data supplied to the ?ring control computer. 

In order to determine the type of ammunition, in the 
arrangement according to the invention, switching ele 
ments are provided for characterizing the type of am 
munition, which switching elements produce different 
correction signals according to the type of ammunition. 

According to a further feature of the invention, the 
pulse transmitter is connected to the fuse with the in 
terposition of an electrical gate circuit of the “AND” 
type, the other input of the gate being connected to the 
?ring button, such that the pulses reach the fuse only 
after the ?ring button has been actuated. 

In order to be able to carry out the setting of the fuse 
in an advantageous manner depending on the correc 
tion signals and the target data, the switching circuit for 
controlling the fuse has a counting chain with a storage 
element connected on the load side and a pulse genera 
tor, as well as an acceleration-responsive switch, which 
switch connects the pulse generator to the counting 
chain after the accelerating phase, so that during its op 
erating period the pulse generator renders the ignition 
element operative by means of the counting chain 
while taking into consideration the value stored in the 
storage element. The switching circuit for activating 
the fuse and for supplying power to the switching cir 
cuit for setting the fuse also comprises an ignition volt 
age section for supplying the ignition current for the ig 
nition element and of a low voltage section for supply 
ing power to the switching circuit for setting the fuse. 
The ignition voltage section preferably comprises a ca 
pacitor and a recti?er connected in series and the low 
voltage section comprises a capacitor with a zener 
diode connected in parallel and a resistor connected in 
series therewith and a recti?er. 

In a further development of this system arrangement, 
an active power source is arranged in parallel to the low 
voltage section, which can be connected to the switch 
ing circuit for setting the fuse by means of an accelera 
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4 
tion-responsive switch in such a way that the active 
power source only supplies the switching circuit with 
power after the projectile has left the barrel of the 
piece. 

It is therefore an object of the present invention to 
provide a method and system arrangement for deter 
mining information of the type and condition of ammu 
nition which is readied for ?ring and for controlling the 
positioning of a piece of ordnance and/or setting the 
fuse of the ammunition in accordance with the ammu 
nition information as well as target and external correc 
tion data which overcomes the drawbacks of prior art 
arrangements. 

It is another object to provide electrical ignition 
primer means which can be secured to conventional 
ammunition and which includes a common lead for all 
signals to and ‘from the ammunition. 

It is a further object to provide ammunition which is 
electrically detonatable via the cartridge case serving 
as one pole for the circuit and a contact electrically in- ' 
sulated therefrom as the other pole. 
These and further objects, features and advantages of 

the present invention will become more obvious from 
the following description, when taken in connection 
with the accompanying drawings which show, for pur 
poses of illustration only, several embodiments in ac 
cordance with the present invention, and wherein: 
FIG. 1 shows diagrammatically a projectile cartridge 

connected to a ?ring control computer, the cartridge 
being located in a barrel of a piece of ordnance; 
FIG. 2 is a diagrammatic circuit diagram of an acti 

vating device; 
FIG. 3 is a graph showing the sequence of the mea 

suring and control signals when using a series of pulses 
for setting the fuse; 
FIG. 4 is a graph showing the current ?ow curves for 

various types of projectile when using different capaci 
tors as elements for recognizing the type of ammuni 
tion; 
FIG. 5 is a graph showing the sequence of the mea 

suring and control signals when using negative voltage 
pulses for setting the fuse; and 
FIG. 6 is a graph showing current flow curves for var 

ious types of projectile when using different resistors as 
elements for recognizing the type of ammunition. 

Referring now to the drawings wherein like reference 
numerals designate like parts throughout the several 
views and more particularly to FIG. I, there is shown 
a projectile cartridge 2 with a case 20 and a projectile 
2b located in a cartridge chamber In of a barrel 1 of 
a piece of ordnance. The projectile cartridge is secured 
in the barrel 1 of the piece by a breech-block mecha 
nism part 3. A threaded electrical ignition primer 4 is 
screwed into the case 2a and is provided with a cen 
trally disposed contact 6 which serves as an electrical 
pole or electrode and is electrically insulated by a layer 
of synthetic material 5. The central contact 6 is con 
nected by a diode 7 to a temperature sensing element 
9, for example, a thermistor, and to an element for 
characterizing the type of ammunition in the form of a 
capacitor 8a, connected in parallel thereto, and to the 
threaded electrical ignition primer 4 which is in electri 
cal contact with the case 2a. The case 20 serves as the 
other electric pole or electrode for the ammunition cir 
cuits and is generally at ground potential. In parallel 
with this circuit is a series connection of a four-layer 
diode Ill and an electrical propellent charge igniter l2, 
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the igniter being surrounded by a propellent charge 
powder 10. The central contact 6 is also connected by 
plug and socket connections 14 to a projectile fuse 15, 
which can be a delay fuse or time fuse, a proximity fuse 
or an impact detonator. 
The fuse 15 includes a fuse activating device 39, 

which receives a signal via the blocking device 13 for 
making the ammunition live only when it has been in 
serted in the cartridge chamber 1a of the barrel 1 of the 
piece. In the present embodiment an electronic time 
fuse is illustrated which is set by a ?ring control com 
puter, as will be described hereafter, and includes a 
counting chain 36 with a storage device 38 connected 
on the load side and a pulse generator 35, preferably in 
the form of a quartz crystal timer. The counting chain 
36 is connected to the central contact 6 by a diode 33 
and the plug and socket contacts 14 and is controlled 
by the pulse generator 35 such that a signal is sent to 
an ignition device 37, when the speci?ed time for firing 
the projectile has been reached. 
The activating device 39 serves for supplying power 

to both the pulse generator 35 as well as the counting 
chain 36 and the storage device 38. In addition, it 
serves for supplying the ignition current for the ignition 
device 37. According to a preferred embodiment, the 
activating device 39 is divided into an ignition voltage 
part 39a for supplying the ignition current for the igni 
tion member 37 and into a low voltage part 39b for sup 
plying power to the pulse generator 35, the counting 
chain 36 and the storage device 38. As shown in FIG. 
2, the low voltage part 39b includes a capacitor 41 con 
nected in parallel with a Zener diode 42, which capaci 
tor 41 is charged via a resistor 43 and the recti?er 13b 
to the voltage, for example, of about 15V, illustrated by 
the ?rst part of the signal c in FIG. 3. The ignition volt 
age part 39a, consisting of the capacitor 40, is then 
charged by the recit?er 13a to the voltage of approxi 
mately 100V illustrated by the second part of the signal 
c. Since the Zener diode 42 becomes conductive at a 
voltage above 15V, the voltage at the capacitor 41 is 
independent of the higher ignition voltage and remains 
at the former value. 

In accordance with a further development of this em 
bodiment, a power source in the form of an electrical 
battery 44 is connected in parallel with the low voltage 
capacitor 41. The battery 44 is intended for supplying 
power to the pulse generator 35, the counting chain 36 
and the storage device 38, after the projectile 2b has 
left the barrel 1 of the piece. For this purpose, an accel 
eration responsive switch 34 is interposed, which 
makes the connection only when the acceleration 
phase has ended. In this manner the constant connec 
tion of the battery 44 to the pulse generator, the count 
ing chain 36 and the storage device 38 resulting in dis 
charge of the battery is avoided. Also, during the high 
acceleration after the ignition of the propellent charge, 
the pulse generator 35 may not work properly and 
therefore, according to the invention, the pulse genera 
tor 35 is connected to the counting chain 36 by another 
acceleration-responsive switch 34 only after the accel 
eration phase. It should be noted that the ignition volt 
age does not of necessity have to be supplied from out 
side. It can also be produced by means of induction by 
the low voltage part 39b. Thus, it is possible to avoid 
providing a source of ignition voltage on the piece, of 
course due to this the fuse becomes more complicated. 
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It should be noted that in a projectile with, for exam 
ple, an impact detonator, the activating device 39 can 
consist of a simple switch member, which makes the 
fuse live. However, it can also consist of a power stor 
ing device, to which the necessary power is supplied 
from outside by a power supply device. Depending 
upon the requirements, it can also be an active power 
source which is switched on from outside or of a combi 
nation of both. 
As shown in FIG. 1, the central contact 6 is con 

nected to a change-over switch 20 by a contact 17 insu 
lated in a layer of synthetic material 16 provided in the 
breechblock mechanism 3. This change-over switch 
has an input II for the ammunition activating signal, 
which is produced in a generating device 40 of conven 
tional construction which provides either a pulse, 
which switches on the activating device 39 or a voltage 
signal of a certain duration, which charges the activat 
ing device 39. Another input I of the change-over 
switch 20 is connected to the ?ring control computer 
18 by a measuring and control device 27 for recogniz 
ing the type of ammunition and a temperature measur 
ing and control device 28. The ?ring control computer 
18 serves for actuating the positioning mechanism 22 
for the piece of ordnance and for setting the fuse 15 de 
pending on the data supplied, i.e., depending on the ex 
ternal correction data supplied by transducer device 
26, on the target data supplied by the transducer device 
25, on the type of ammunition supplied by the device 
27 and on the powder temperature supplied by the de 
vice 28. It should be noted that transducer device 25, 
26 and measuring devices 27 and 28 are all of conven 
tional construction for performing the desired opera 
tions in converting input data into signals utilizable as 1 
inputs for the computer 18. The determining values for 
the fuse 15 are converted by means of 'a pulse transmit 
ter 32 into a series of pulses, the number of which is de 
termined by the correction signals and target data sup 
plied to the computer 18 which provides an output to 
transmitter 32. These pulses are preferably sent to the 
ammunition via an AND gate 31 and the change-over 
switch 20. The second input of the gate 31 is connected 
to the ?ring button 21, so that the pulses from the pulse 
transmitter 32 are only passed on to fuse 15 after the 
?ring button 21 has been pressed. 
According to a further embodiment (not shown) the 

determining values for the fuse 15 are expressed by 
negative voltage pulses d’ as shown in FIG. 5, the volt 
age level of which is determined by the correction sig 
nals and target data supplied, the different voltage level 
of the illustrated voltage pulses representing the chang 
ing computer output in accordance with the values of 
the correction signals and target data which are contin 
uously altering up to the moment of ?ring. 
The ?rst pulse coming from the gate 31 is further sent 

via a delay device 30 to the propellent charge ignition 
device 29, which provides an output signal e, as shown 
in FIGS. 3 and 5, in the form of a greatly increased volt 
age to the electric propellent charge igniter 12. The ig 
nition voltage is of a level which causes the four-layer 
diode 11 to conduct, the diode only becoming conduc 
tive at this voltage. Obviously, the four-layer diode 11 
may be replaced by another equivalent device, which 
has a blocking action in one direction and becomes 
conductive at a predetermined voltage. It should be 
noted that the electrical delay device 30 is only neces 
sary if the time between the actuation of the electric 
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propellent charge igniter 12 and the ignition of the pro 
pellent charge is too short for sending the fuse setting 
pulses to the fuse. 
In operation, upon placing the ammunition in the am 

munition chamber of the piece of ordnance and switch 
ing on the ?ring control computer, the change-over 
switch 20 alternately establishes a connection between 
one of its inputs I and II and its output III, beginning 
with a connection between the input I and the output 
III. At this moment a voltage is applied via the diode 7 
to the measuring circuit consisting of the capacitor 80 
and the resistor 9. This voltage corresponds to the sig 
nal a in FIG. 3 and is supplied by the measuring and 
control device 27 which, for example, may include suit 
able means for providing the signal at the instance of 
switching of the change-over switch. As indicated pre 
viously, the capacitance of the capacitor 8a is chosen 
in accordance with the type of ammunition, so that for 
different types of ammunition the different charging 
currents shown in FIG. 4 result. The device 27 also in 
cludes means for recognizing the type of ammunition 
in the form of a current measuring member 27b and a 
delay member 27a connected in such a manner that the 
charging current is measured a certain time T after 
switching on the voltage, so that according to the type 
of ammunition a current I,, I2, I3 of varying magnitude 
is measured (FIG. 4) and a signal indicative thereof is 
supplied to the ?ring control computer 18, which uses 
this value for setting the fuse 15. After the charging 
current through the capacitor 8a dies away, there flows 
through the thermistor 9 only the constant current I4, 
whose value depends on the instantaneous resistance of 
the thermistor 9. The temperature measuring device 28 
measures this current and provides an output signal in 
dicative of the temperature of the propellent charge 
which is fed to the ?ring control computer 18. As 
shown in FIG. 3, the two signals a and b have a positive 
polarity at the central contact 6, whereas the signal 0, 
which is produced by the generating device 40, has a 
negative polarity. This signal c is fed to the activating 
device 39 for charging the capacitors when the change 
over switch 20 produces the connection between the 
input II and output III in accordance with its timed 
switching characteristics. After a predetermined time 
interval the change-over switch 20 switches back to the 
connection between the input I and the output III and 
the signals a and b are again supplied to the ?ring con 
trol computer 18 for updating the computer. After an 
other switching to the connection between the input II 
and the output III, a connection from the generating 
device 40 is again made to the activating device 39. It 
should be noted that the alternating input of positive 
and negative signals a, b, 0 can be used to return the 
counting chain to a de?nite starting position, so that 
these signals do not influence the setting of the fuse. 

By pressing the ?ring button 21 at the point A, as 
shown in FIG. 3, the change-over switch 20 is instanta 
neously switched back to the connection between the 
input I and the output III. A signal is thus provided to 
the gate 31 which enables the gate and passes the 
pulses d (FIG. 3) from the pulse transmitter 32 to the 
counting chain 36 by way of the change-over switch 20, 
the plug and socket connections M and the diode 33. 
The ?rst pulse is also fed with a predetermined delay 
which is determined by the delay device 30 or by the 
ignition delay of the propellent charge to the propellent 
charge ignition device 29 which provides a greatly in 
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8 
creased voltage output signal e to the electric propel 
lent charge igniter 12 through the four-layer diode 11 
which is conductive at this voltage. Thus, the ignition 
of the propellent charge occurs and the projectile is ac 
celerated in the barrel of the piece. During the acceler 
ation phase, the acceleration-responsive switch 34 is 
opened so that the pulse generator35 is separated from 
the counting chain 36. After the projectile leaves the 
barrel, the acceleration ceases and the pulse generator 
35 is connected to the counting chain 36. From this 
point on the pulse generator 35, the counting chain 36 
and the storage device act upon each other in a well 
known manner such that after a period corresponding 
to the number of pulses supplied, a signal is sent to the 
ignition device 37, which explodes the projectile. 
The aforedescribed method of operation relates to a 

projectile with a time fuse. However, different types of 
fuses may be utilized. For example in a projectile with 
a proximity fuse, the signal coming from the pulse 
counter 36 does not cause the projectile to explode, but 
rather activates the actual proximity fuse a short dis 
tance from the target, so that a premature explosion by 
the response of the proximity fuse to objects other than 
the target is thus avoided. 

It should be noted that the member 8a for recogniz 
ing the type of ammunition does not necessarily have 
to be a capacitor, as shown, but may be replaced by 
other electrical members, such as, for example, by a re 
sistor or an inductance or a combination of these. 
When using different resistors as the member for recog 
nizing the different types of ammunition and assuming 
that the powder temperature alters with the time T, ac 
cording to the type of ammunition, for example, the 
current flow curves I’,, I’,, I'_-, illustrated in FIG. 6 re 
sult. 
Under certain circumstances, the gate 31 can be dis 

pensed with, such that the pulses from the pulse trans 
mitter 32 are fed to the fuse 15 after each occurrence 
of the activating signal 0. In this manner, the setting of 
the fuse would alter continuously until the moment of 
?ring. However, care must be taken in this type of 
operation to ensure that the last pulse sequence before 
?ring effects the ?nal setting of the fuse. 
Obviously, many modi?cations and variations of the 

present invention are possible in the light of the above 
teachings. It should therefore be understood that within 
the scope of the appended claims, the invention may be 
practiced otherwise than as speci?cally described. 
What we claim is: 
1. A method for determining the type and condition 

of electrically detonatable ammunition which is ready 
for ?ring from a piece of ordnance including the steps 
of supplying successive electrical signals to measuring 
and control circuits associated with the ammunition, 
modifying the signals in accordance with the type and 
condition of the ammunition, supplying signals corre 
sponding to the modi?ed signals of the type and condi 
tion values of the ammunition as correction signals to 
a firing control computer, supplying target data signals 
to the ?ring control computer, and processing the cor 
rection signals and target data signals to provide output 
signals corresponding to at least one of a desired posi 
tioning for the piece of ordnance for ?ring the ammuni 
tion and a desired setting for a fuse of the electrically 
detonatable ammunition. 

2. A method according to claim 1 and further includ~ 
ing the steps of supplying external correction signals to 

U 
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the firing control computer, and positioning the piece 
of ordnance and setting the fuse in accordance with the 
processed signals. ’ 

3. A method according to claim 1, wherein the steps 
of supplying signals to the measuring and control cir 
cuits and supplying modi?ed signals of the type and 
condition values of the ammunition includes applying 
the signals and modi?ed signals through a single insu 
lated central contact of an electrical ignition primer for 
the ammunition. 

4. A method according to claim 3, wherein a part of 
the signals supplied in succession are of opposite polar 
ity to the remainder of the signals. . 

5. A method according to claim 1, characterized in 
that the signals for setting the fuse are in the form of a 
series of pulses, and including the step of varying the 
number of pulses in accordance with the correction sig 
nals and target data. 

6. A method according to claim 1, characterized in 
that the signals for setting the fuse are in the form of 
voltage pulses, and including the step of varying the 
voltage levels in accordance with the correction signals 
and target data. 

7. A ?ring control system for determining the type 
and condition of electrically detonatable ammunition 
which is ready for ?ring from a piece of ordnance, com 
prising ammunition having circuit meansfor sensing 
the magnitude of at least one parameter of the ammu 
nition, control circuit means and ?ring circuit means 
arranged therein, each of said circuit means having a 
common lead and each including blocking means for 
preventing a signal applied to one circuit means from 
being applied to another circuit means, said ammuni 
tion having the case thereof serving asan electrode and 
a contact electrically insulated therefrom serving as an 
other electrode for detonation of the ammunition, a ?r 
ing control computer means for connection with said 
common lead of said circuit means of the ammunition 
for supplying signals to the ammunition and receiving 
signals therefrom indicative of the type and condition 
thereof in the form of correction signals, said computer 
means being responsive to the ammunition correction 
signals, external correction signals and target signals 
supplied thereto for providing output signals for at least 
one of positioning the ordnance piece and for setting 
the control circuit means of the electrically detonatable 
ammunition. 

8. A ?ring control system according to claim 7 
wherein said computer means includes a ?ring control 
computer having connected thereto sensing means, 
control means, external correction means and target 
means, said sensing means and control means being ar 
ranged for connection to said common lead of the am 

_ munition. 

9. A ?ring control system according to claim 8, 
wherein the ammunition includes electrical ignition 
primer means in engagement with the case of the am 
munition, said primer means having said electrically in 
sulated contact centrally arranged therein, said contact 
serving for connecting said common lead of said cir 
cuit means to said computer means. 

10. A ?ring control system according to claim 9, 
wherein said electrical ignition primer means is in 

screw-threaded engagement with the ammunition. 
11. A system according to claim 9, wherein said ?ring 

circuit means includes an electric propellant charge 
igniter and associated blocking means in the form of a 

10 

10 
recti?er, said sensing circuit means includes a tempera 
ture-responsive resistor and an electrical device means 
for identifying the type of ammunition and associated 
blocking means in the form of a recti?er having the 
same polarity as the ?ring circuit recti?er, and said 
control circuit means includes a projectile fuse which 
can be controlled electrically. 

12. A system according to claim 9, wherein said 
blocking meansof said ?ring circuit means is a four 
layer diode. - 

13. A system according to claim 11, wherein the elec 
trically controllable projectile fuse includes a ?rst 
switching circuit means for activating the fuse, the as 
sociated blocking means being in the form of a recti?er 
having opposite polarity relative to the other blocking 
recti?ers. 

14. A system according to claim 13, wherein the elec 
trically controllable fuse includes a second switching 
circuit means for setting the fuse in accordance with 
the correction signals and target signals supplied to said 
computer means, the associated blocking means being 
in the form of a recti?er having the same polarity as the 
recti?ers for the ?ring circuit and the measuring cirj 
cuit. I ' 

15. A system according to claim 14, wherein said 
control means of said computer means includes pulse 

_ transmitter means connected to the ?ring control com 

55 

puter and adapted to be selectively connected to the 
switching circuit for setting the fuse for delivering 

pulses‘the number of which varies in accordance with 
the ?ring control computer output signal depending on 
the correction signals and target data signals supplied 
to the ?ring control computer. 

16. A system according to claim 7, wherein the sens 
ing circuit means determines the type of ammunition 
and includes electrical elements for characterizing the 
type of ammunition, said elements providing different 
correction signals according to the type of ammunition. 

17. A system according to claim 15, wherein an AND 
gate is connected between the pulse transmitter and the 
fuse, the pulse transmitter providing an input to the 
AND gate, and a ?ring button providing another input 
to the AND gate such that the pulses reach the fuse 
after the firing button has been actuated. 

18. A system according to claim 14, wherein the fuse 
includes an ignition means and the switching circuit 
means for setting the fuse comprises a counting chain 
with a storage member connected on the load side, a 
pulse generator and an acceleration-responsive switch, 
the acceleration-responsive switch connecting the 

pulse generator to the counting chain after the acceler 
ation phase of the ?red ammunition, and wherein the 
pulse generator during its operating period renders the 
ignition means operative via the counting chain in ac 
cordance with the signal magnitude stored in the stor 
age member. 

19. A system according to claim 14, wherein the fuse 
includes an ignition means and the switching circuit 
means for activating the fuse and for supplying power 
to the switching circuit means for setting the fuse, said 
activating switching circuit means comprising an igni 
tion voltage section for supplying the ignition current 
for the ignition means and a low voltage section for 
supplying power to the fuse setting switching circuit 
means. ‘ 
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20. A system according to claim 19, wherein the igni 
tion voltage section comprises a capacitor and a recti 
?er connected in series and the low ‘voltage section 
comprises a capacitor with a Zener diode connected in 
parallel and a resistor connected in series therewith and 
a recti?er. 

21. A system according to claim 20, wherein an ac 
tive power source is provided in parallel with the low 
voltage section, an acceleration-responsive switch 
being connected between the active power source and 
the switching circuit for setting the fuse such that the 
active power souce only supplies the switching circuit 
with power after the projectile has left the barrel of the 
piece. - 

22. A system according to claim 15, wherein the 
measuring circuit means for determining the type of 
ammunition includes electrical elements for character 
izing the type of ammunition, said elements providing 
different correction signals according to the type of 
ammunition. 

23. A system according to claim 16, wherein an AND 
gate is connected between the pulse transmitter and the 
fuse, the pulse transmitter providing an input to the 
AND date, and a ?ring button providing another input 
to the AND gate such that the pulses reach the fuse 
after the ?ring button has been actuated. 

24. A system according to claim 17, wherein the fuse 
includes an ignition means and the switching circuit 
means for setting the fuse comprises a counting chain 
with a storage member connected on the load side, a 
pulse generator and an acceleration-responsive switch, 
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the acceleration-responsive switch connecting the 

pulse generator to the counting chain after the acceler 
ation phase of the ?red ammunition, and wherein the 
pulse generator during its operating period renders the 
ignition means operative via the counting chain in ac 
cordance with the signal magnitude stored in the stor 
age member. 

25. A system according to claim 18, wherein the fuse 
includes an ignition means and the switching circuit 
means for activating the fuse and for supplying power 
to the switching circuit means for setting the fuse, said 
activating switching circuit means comprising an igni 
tion voltage section for supplying the ignition current 
for the ignition means and a low voltage section for 
supplying power to the fuse setting switching circuit 
means. 

26. A system according to claim 25, wherein the igni 
tion voltage section comprises a capacitor and a reci 
tifer connected in series and the low voltage section 
comprises a capacitor with a Zener diode connected in 
parallel and a resistor connected in series therewith and 
a recti?er. 

27. A system according to claim 26, wherein an ac 
tive power source is provided in parallel with the low 
voltage section, an acceleration-responsive switch 
being connected between the active power source and 
the switching circuit for setting the fuse such that the 
active power source only supplies the switching circuit 
with power after the projectile has left the barrel of the 
piece. 

* * * =1: * 


