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PROJECTILE FROM A WEAPON (71)    We, WERKZEUGMASCHINEN-  then it can happen
that such tolerances can- FABRIK  OERLIKON  BUHRLE  AG, a  not be
maintained with the heretofore known Company organised and existing under
the  arrangement.                                 50 laws of Switzerland,
of Birchstrasse 155,    Furthermore, there is known to the art a 5  CH-8050
Z[err]rich, Switzerland, do hereby  fuze actuation device embodying a
trans- declare the invention for which we pray that  mitter installation
with a rated  frequency- a Patent may be granted to us and the method
pulse transmitter and a rated frequency- by which it is to be performed to
be par-  detector arranged in the projectile, the input  55 ticularly
described in and by the following  of which is coupled with a receiving
antenna 10  statement:-                                 provided at the
projectile and the output of The present invention relates to a new and
which is coupled with the input of a reference improved method of setting a
projectile fuze  value-counter. The output of the counter is after firing
of a projectile from  a weapon  coupled with the ignition current circuit
so  60 wherein information or data is inductively  that the fuze fires
following a set number of 15  transmitted from a transmitter secured to the
pulses delivered by the transmitter installa- weapon to a receiver located
in the fuze.  tion. Further, this invention pertains to apparatus    This
fuze actuation device is only suitable for the performance of the aforesaid
method.  for large caliber projectiles, since with small  65 There is known
to the art an arrangement  caliber projectiles there is not present
sufficient 20  for programming an electrical circuit of a  space for either
a receiver antenna or the projectile fuze by means of a control coil
required relatively large energy source. provided at the muzzle or mouth of
a weapon  Hence, it is an object of the present inven- barrel, which during
through passage of the  tion to provide an improved method of, and  70
projectile determines with the aid of a receiver  apparatus for, adjusting
a fuze after firing of 25  circuit of the projectile the time until firing
a projectile in a manner not associated with of the projectile fuze. With
this prior art  the aforementioned drawbacks and limitations arrangement
the control coil has a current  of the prior art proposals. flowing
therethrough, the current intensity of    Accordingly the present invention
provides  75 which constitutes a measure for the reference  a method of
setting a projectile fuze after fir- 30  value which is to be set, and the
receiver  ing of the projectile out of a weapon barrel, circuit contains a
receiver coil and means  wherein the time delay until ignition of the for
evaluating the amplitude of the induced  fuze is inductively transmitted in
the form current in the receiver coil which is gener-  of pulses from a
transmitter secured to the  80 ated during passage of the projectile
through   weapon to a receiver located in the projectile 35  the control
coil.                           fuze, and the frequency of the pulses is
tuned Such arrangement is much too inaccurate  to the time available during
passage of the for modern day requirements. The amplitudes  projectile
through the transmitter, so that the of the induced voltage in the receiver
coil dur-  time delay can be transmitted within this time, 85 ing passage
through the control coil is first  comprising the steps of: 40  of all
dependent upon whether the projectile    1. initiating the calculation and
the trans- is moving exactly through the center of the,    mission of the
time delay upon passage control coil, and secondly, whether the pro-    of
the projectile through a first induc- jectile is being propelled through
the control  tion element;                         90 coil with the desired
starting or initial velocity.    2. after such passage first calculating
the 45    In the event that the time for triggering      delay and then
storing the same; the firing or detonation of the projectile fuze  3.
transmitting the time delay in the form must fall within given permissible
tolerances,  of pulses to the receiver upon passage    1,507,403
2 of the  projectile  through  a  second  details of the receiver
installation with an   65 induction element.                      amplifier
for the received pulses; 



The invention also provides an apparatus    Figure 7 is a graph showing the
voltage for setting a projectile fuze after firing of the  course or
characteristic of inverters used in 5   projectile out of a weapon barrel,
comprising  the apparatus of the invention; a receiver in the projectile, a
transmitter    Figure 8 is a circuit diagram  illustrating secured to the
firing weapon barrel, the trans-  further details of the receiver
installation with mitter including  a first induction element  a pulse
shaper and a flip-flop circuit; arranged at a muzzle of the firing weapon
Figure 9 illustrates apparatus for time- 10   barrel, a computer in circuit
with the induc-  delay firing upon impact of the projectile; tion element
for calculating the time delay     Figure 10 is a block circuit diagram  of
75 until ignition of the fuze, a register for stor-  a second embodiment of
the receiver instal- ing the time delay for subsequent transmis-  lation;
sion  to  the fuze, the transmitter further    Figure 11 is a circuit
diagram of an oscil- 15  including a second induction element which is
lator used in the invention; and arranged at the muzzle of the weapon
barrel    Figure 12 is a block circuit diagram of a   80 after the first
induction element in the direc-  further embodiment of transmitter
installa- tion of travel of the projectile, and which  tion capable of
taking into account the start- inductively transmits the time delay stored
in  ing or initial velocity of the projectile. 20   the register to the
receiver arranged in the    Referring now to the drawings, according
projectile.                                   to the showing of Figure 1
there is secured  85 Further a computer which, for instance,  at a weapon
barrel 1 of a not further illus- calculates the required  information
corres-  trated weapon a trigger coil or winding 2 and ponding to the
trajectory or flight path of  an induction coil or winding 3 in such a 25
the projectile to the target to be hit, stores  manner that upon firing of
a projectile 4 the such in a register for further transmission  latter
first penetrates through  the  trigger  90 to the fuze. The transmitter
possesses an  coil 2 and thereafter the induction coil 3. induction coil
forming the second element  Both of these coils 2 and 3 are components and
such induction coil is arranged in front  of a transmitter which is
schematically con- 30  of the trigger coil at the barrel muzzle of
stituted by a process computer 5 and a trans- the weapon and transmits the
information   mission device 6. The trigger coil 2 is con-  95 stored in
the register inductively to a receiver  nected in circuit with the process
computer arranged in the fuze. The receiver is equipped   5 and during
passage of the projectile 4 trans- with a number of amplifiers.
mits thereto the signal to calculate the neces- sary time delay before
ignition of the fuze 35    Tests have shown that with an induction   and to
deliver such to the transmission device  100 coil of approximately 10 to 12
centimeters  6 with which there is connected the induc- length and with a
firing speed of approxi-  tion coil 3 which transmits the information
mately  1200 meters per second and with  to the fuze located in the
projectile. In order amplifiers it is possible to transmit inductively  to
receive the pulses induced by the induc- 40  approximately 8 to 10 pulses
from the trans-  tion coil 3 a receiver coil 7 is arranged at 105 mitter
coil to the receiver coil. With 8 pulses  the projectile 4. As already
mentioned hereto- it is possible with the aid of a digital binary  fore the
induction coil 3 is dimensioned such counter to store 2 =256 bits or
numbers, and  that it is in a position to transmit, during an equal amount
of time can be selected until  the throughpassage of the projectile, 8 to
10 45  firing of the fuze. The remaining pulses are  pulses to the receiver
coil 7. The spacing  110 then available for other possible data.
between the trigger coil 2 and the induction The invention will be better
understood   coil 3 must be selected such that in the time and objects
other than those set forth above,  from passage of the projectile 4 through
the will become apparent when consideration is  trigger coil 2 until
passage of the projectile 4 50  given to the following detailed description
through the induction coil 3 the process com- 115 thereof. Such description
makes reference to  puter 5 is in a position to calculate the time the
annexed drawings wherein:                 delay and to transmit such to the
transmis- Figure 1 is a schematic illustration par-  sion device 6. One of
the important functions tially portraying apparatus of the invention   of
the process computer 5 is to calculate on 55  arranged at the barrel muzzle
or mouth of  the basis of the initial or starting velocity 120 a weapon;
of the projectile 4-which can vary from pro- Figure 2 illustrates part of a
projectile;  jectile to projectile-the time until initiating Figure 3 is a
diagram  of the transmitted  firing of the fuze. Further, there must be
pulses;                                       taken into account the
distance to the target 60    Figure 4 is a block circuit diagram of the  to
be hit by the projectile from the weapon, 125 entire  transmitter
installation;             and this can be carried out in conventional
Figure 5 is a block circuit diagram of the   manner, for instance with the
aid of a laser entire receiver installation;                 distance
measuring device. Such type device Figure 6 is a circuit diagram
illustrating   has been  disclosed, for instance, in U.S.   



3                                            1,507,403
3 patent 3,714,898, granted February 6, 1973  flip-flop circuit 13. Between
the register 12 to Richard T. Ziemba, the disclosure of which  and the
counter 17 there is arranged a selector is incorporated herein by
reference. The dist-  18. This selector 18 selects the data or ance of the
target from the weapon is intro-  numbers contained in the register 12 as a
5   duced into the process computer 5.             function of the numbers
or data formed in  70 According to the showing of Figure 2 the  the counter
17 by the multivibrator 16 and receiver coil 7 possesses a number of wire
delivers this information to the inputs of two windings or coils 8 which
are embedded in  AND-gates 19 and 20. At the inputs of these any suitable
casting mass 9. In order to insure  AND-gates 19 and 20 there is
additionally 10   for the requisite strength against the prevail-
connected a univibrator 21. This univibrator  75 ing centrifugal forces in
the case of spinning   21, for each data, produces a pulse of a given
projectiles, it is necessary to support the coil  pulse duration, for
instance 1 [err]sec (micro- 7 in a dovetail-shaped groove 11 or equiva-
second). The outputs of both AND-gates 19 lent structure. Since the
projectile moves dur-  and 20 are connected to an amplifier 22. This 15
ing firing through the weapon barrel, and  amplifier 22 receives negative
signals from   80 since both the projectile as well as the weapon   one
AND-gate 19 and positive signals from barrel consist of ferromagnetic
material, it is  the other AND-gate 20. These signals are necessary to
employ suitable measures to avoid  delivered by the amplifier 22 to a
transmitter that spurious information or data will be  coil 23 which
further delivers the signals to 20   present in the receiver coil 7 due  to
the  the receiver coil 7 of the projectile 4.         85 weapon barrel
magnetism. One such measure        The counter 17 is connected with the
flip- can be realized by arranging a magnetic resist-  flop circuit 13 via
a gate, so that after the ance 10. In order to be able to unmistakably
transmission operation the entire transmitter transmit two different
signals e.g. binary sig-  installation  illustrated in Figure 4 can be 25
nals 0 and 1 (see Figure 3) from the induc-  reset back into its starting
state.             90 tion coil 3 to the receiver coil 7, the induc-
Instead of the register 12 and the selector tion coil 3 is magnetized in
one direction for  18 there can be provided a shift register, the the
binary signal 0 and in the other direction   entire transmitter
installation then being con- for the binary signal 1 in that the current
trolled differently in conventional manner. 30   selectively flows in the
one or the other direc-    Instead of the amplifier 22 there can be  95
tion through the coil 3. Consequently, the  arranged two symmetrical
switching transis- coil 3 can be completely magnetized both for  tors in
known manner. the signal 0 as well as also for the signal 1,    The
construction  of the entire receiver whereas the coil 3 is not magnetized
between  installation has been illustrated in block cir- 35   the signals.
The pulse interval or interpause   cuit diagram in Figure 5. At the
receiver coil 100 between  the  individual pulses  preferably   7 there is
connected an amplifier 24 which amounts to ten times the pulse duration.
is in turn connected to a register 25 which To insure that in the available
time dur-  records the signals received from the receiver ing passage of
the projectile  through the  coil 7 and amplifier 24. The receiver instal-
40   induction coil 3 there can be transmitted at  lation furthermore
possesses an oscillator 26 105 least ten pulses there is necessary a
transmis-  which at regular time intervals delivers pulses sion frequency
of 100 KHz, assuming that the  to a counter 27. Between the register 25 and
induction coil is 12 centimeters wide and   the counter 27 there is
arranged a comparator the projectile velocity is 1200 meters per  28 which
compares the data or numerical 45   second.
values in the register 25 and the data or 110 The construction of the
entire transmitter  numerical values in the counter 27 and upon
installation has been shown in block circuit  coincidence delivers a signal
to a switch 29 diagram in Figure 4. On the one hand, there   which via
transistors 30, 31 triggers a firing is connected to the process computer 5
the   element 32. The switch 29 conventionally 50  trigger coil 2 and on
the other hand a register   contains elements for safety purposes i.e. to
115 12 and finally a flip-flop circuit 13 which is  prevent premature
detonation of the projectile formed by two AND-gates 14 and 15. The   at
the area of the weapon and is connected process computer 5 receives the
information   directly with the counter 27 for the purpose from  the
trigger coil 2 that that projectile 4   of self-destruction. This counter
27 is thus 55  is located in the trigger coil 2 and it is thus   capable of
initiating the self-destruction or 120 in a position to calculate when the
projectile   self-detonation upon reaching a certain counter will pass
through the induction coil 3. It can   state or number. therefore deliver a
signal to the flip-flop cir-  The construction of the amplifier 24 has cuit
13 which initiates the transmission of   been illustrated in Figure 6. The
receiver 60  the time delay stored in the register 12 by   coil 7 is
connected on the one hand to the 125 the process computer 5. Connected with
the   inputs of two inverters 33 and 34 and on flip-flop circuit 13 is a
multivibrator 16 which   the other hand at the output of an inverter in
conventional manner can deliver pulses at   35 as well as via two switching
transistors 



a uniform time interval to a counter 17. This   38 and 39 at the input of
this inverter 35. 65  multivibrator is placed into operation by the   These
three inverters 33, 34 and 35 are con- 130    4
1,507,403                                          4 nected to a common
current source 36. The   connected with the shift register 25 and the
inverter 34 is directly connected to the cur-  pulse shaper 46 is connected
via a time-delay rent source 36, whereas the inverter 33 is  element 53
with the shift register 25. The connected via four diodes 37 and the
inverter  signals of the pulse shaper 46 are all the same, 5  35 via two
diodes 37 at the current source  they provide the advance pulses for the
shift  70 36. Consequently, the inverter 34 receives  register, the signals
of the flip-flop circuit 47 the entire voltage of the current source where-
are positive or negative  depending  upon as the inverters 33 and 35
receive different  whether they emanate from  the inverter 33 markedly
reduced voltages. At the input of  or from  the inverter 34. The register
25 10  the inverter 35 there are further connected   delivers the signals
to the comparator 28 illus-  75 via a third switching transistor 40 a
capacitor  trated in Figure 5. 41 and a resistor 42, by means of which,
According to the showing of Figure 9 the upon firing of the projectile, a
pulse is trans-  projectile 7 can possess a device for the mitted to the
switching transistors 38 and 39.  delayed ignition upon impact of the
projectile 15  As a result, only the inverter 35 is operational  at the
target.                             80 when pulses arrive at the receiver
coil 7, so   Such device possesses a capacitor 54 and a that energy can be
saved. The outputs of both  resistor 55 which collectively form  a time-
inverters 33 and 34 are connected to the   delay element. The resistor 55
can be dis- register 25. The  behavior of the  three   connected with the
aid of two switching tran- 20  inverters 33, 34 and 35 will be recognized
sistors 56 and 57, so that the time-delay be-  85 from  the graphs of
Figure 7 wherein there  comes smaller upon impact of the projectile. is
plotted the output voltage UA as a func-  The switching transistors 56 and
57 are con- tion of the input voltage U[err]. Since the three   nected at
the register 25 possessing the in- inverters 33, 34 and 35 do not receive
the  formation for decreasing or enlarging  the 25  same supply voltage
their curves are different,  ignition delay. One of both switching tran-
90 as shown. Since with the inverter 35, with  sistors 56 and 57 is
connected via a diode 58 the transistors 38, 39 conductive, the input  at
the register 25. and output are coupled with one another the     Another
exemplary  embodiment of the output signal is equal to the input signal and
receiver installation has been shown in Figure 30  is located along the
straight line U[err]=U[err] at  10. With this receiver installation there
also  95 the point 43. This signal 43 is delivered via  can be selected the
self-destruction time for the receiver coil 7 to the inputs of the inver-
that instance when the projectile misses the ters 33 and 34 and at the
inverter 34 furnishes  target and then should be exploded in the the large
output voltage U, at the point 44   air prior to exploding on the ground
due to 35  and at the inverter 33 the small output volt-  impact. The
amplifier 24 in this case is con- 100 age UA at the point 45, and the
signals desig-   structed exactly as was the case for the ampli- nated by
binary character "1" in Figure 3   fier discussed and illustrated in Figure
6. are delivered from  one inverter 34 to the   Connected with this
amplifier 24 is again a register 25 (Figure 5) and the signals desig-
register 25 at which there is connected a 40 nated by the binary character
"0" are deli-  counter 59 which can be set to a value pre- 105 vered from
the other inverter 33 to the register  scribed by the shift register. This
counter 25.                                           59  is  connected
with the aforementioned According to Figure 8 the just described
oscillator 26. Counter 59 is connected via a inverters 33 and 34 are
connected on the one  flip-flop circuit 60 at a firing switch 61. The 45
hand at a pulse shaper 46, and on the other  flip-flop circuit 60 is
connected at a capacitor 110 hand at a flip-flop circuit 47. The  pulse
62 and at a resistor 63 which upon firing of shaper 46 possesses an
AND-gate 48 having  the projectile switches the flip-flop circuit three
inputs and one output. At the first in-  60 due to the firing acceleration
with a certain put of the gate 48 there is connected the  time-delay for
the pre-barrel security in order 50 inverter 33 through the agency of a
further  that the counter after reaching  a certain 115 inverter 49. At the
second input of the gate  counter state corresponding to the self-destruc-
48 there is directly connected the inverter 34,  tion time can deliver a
pulse at the firing and at the third input of the gate 48 there  switch 61
for triggering self-destruction. The is connected the output of the gate 48
via a  flip-flop circuit 60, analogous to the already 55 capacitor 50. The
flip-flop circuit 47 possesses  described flip-flop circuits 13 and 47,
possesses 120 two AND-gates 51 and 52 each of which  two gates 64 and 65.
possess two respective inputs and one output.    The construction of the
oscillator illustrated As is conventional for flip-flops the output  in
Figures 5 and 10 is apparent from Figure of the one gate 51 is connected at
the one   11. Suitable for such an oscillator are RC- as 



60 input of the gate 52 and the output of the   well as also LC-oscillating
circuits, i.e. oscil- 125 other gate 52 at the other input of the gate
lating circuits possessing an ohmic resistance 51. At the other input of
the gate 51 there  and a capacitor as well as also oscillating cir- is
connected the inverter 33 and at the other  cuits with an inductive
impedance  and  a input of the gate 52 there is connected the   capacitor.
According to Figure 11 there is 65 inverter 34. The flip-flop circuit 47 is
directly  provided  a LC-oscillating  circuit with an 130    5
1,507,403                                        5 inductive impedance 66
and a capacitor 67.  which with the aid of the induction coil 3  65
Connected parallel to the inductive imped-  transmits the information to
the projectile. ance 66 are five inverters 68, 69, 70, 71 and  Finally, it
is still here mentioned that the 72. The first inverter comprises two
switch-  described electrical elements are commercially 5   ing transistors
73 and 74 which are connected  available on the market, for instance by way
via resistors 75 and 76 at the next inverter  of example from Texas
Instruments Company  70 69. Both of the switching transistors 73 and
under the following designations: 74 are furthermore connected via resistor
77 with the voltage source 36 and via resistor   (1) Counter 17  (Fig. 4)
10  78 with ground M. The inverters 69 to 72            and 27 (Fig. 5)
SN 7490  N are conventional commercially available com-   (2) Counter 59
(Fig. 10)   SN 74161 N ponents. For the purpose of saving on energy   (3)
Comparator 28 (Fig. 5)   SN 7485  N   75 the second inverter 69 is
connected  via a   (4) Selector 18 (Fig. 4)     SN 74150 N resistor 79 at
the voltage source 36 and via   (5) Register 12  (Fig. 4) 15  a resistor 80
with ground M, and similarly         and 25 (Fig. 5)         SN 74100 N the
third inverter 70 is connected via a resistor   (6) Univibrator 21 (Fig. 4)
SN 74121 N 81 with the voltage source 36 via a resistor   (7) Multivibrator
16 (Fig.                80 82 with ground M. The fourth and fifth
4) and 26 (Fig. 5)     SN 74132 N inverters 71 and 72 are directly
connected   (8) Flip-flop   circuit  13 20  with the voltage source 36 and
with ground          (Fig. 4) and 47 (Fig. M. The output of the fifth
inverter 72 is          8) as well as 60 (Fig. connected with the counter
27 (Figure 5).          10)                    SN 7400  N   85 The five
inverters 68 to 72 only serve for   (9) Pulse Limiter 46 (Fig. 8)  SN 7413
N amplifying the pulses of the oscillating cir-  (10) Register 25 (Fig. 8)
SN 74164 N 25  cuit, consisting of the capacitor 67 and an  (11) AND-gate
SN 7408  N inductive impedance 66. The smaller the  (12) Inverter 33-35
(Fig. 6)   SN 7404  N switching speed that much greater the current
consumption. Since  with  the  first three    Regarding the  receiver
system  located in   90 inverters 68, 69 and 70 the switching speed  the
projecte suitable components produced 30  is still smaller than with the
last two inverters  according to C-MOS technique can be used. 71 and 72, it
is necessary to arrange for the  The computer 5 (Figure 4), the amplifier
22 first three inverters 68, 69 and 70 the resistors  (Figure 4) as well as
the trigger 2 (Figure 77, 78 and 79, 80 and 81, 82, respectively.  4) are
also conventional components.        95 With the last two inverters 71 and
72 such    While there is shown and described pre- 35  resistors are not
necessary since practically  sent preferred embodiments of the invention,
no current flows any longer with larger switch-  tion is not limited
thereto, but may be other- ing speeds.                        wise
variously embodied and practiced within 100 In the event that the starting
velocity v.  the scope of the following claims. of the projectile must be
taken into account 40  then there can be used a receiver arrange-    WHAT
WE CLAIM  IS:- ment of the type shown in Figure 12.           1. A method
of setting a projectile fuze According to Figure 12 there are arranged
after firing of the projectile out of a weapon at the muzzle of the not
further illustrated   barrel, wherein the time delay until ignition 105
weapon barrel two trigger coils 83 and 84   of the fuze is inductively
transmitted in the 45   at a predetermined  spacing a from  one  form  of
pulses from  a transmitter secured - i.        another. The projectile 7
which penetrates  to the weapon to a receiver located in the both of the
trigger coils 83 and 84 generates  projectile fuze, and the frequency of
the pulses two electrical pulses. From  the spacing in  is tuned to the
time available during passage 110 time of both of these pulses and from the
of the projectile through the transmitter, so *      50  spatial distance a
of both coils it is possible  that the time delay can be transmitted with-
to calculate in conventional manner the initial  in this time, comprising
the steps of: velocity v[err]. This value is calculated in a so-    1.
initiating the calculation and the trans- called [err]-computer 85 and
delivered  to  a        mission of the time delay upon passage 115 storage
86. In the storage 86 a correction        of the projectile through a first
induc- 55  value is associated with each V[err]-value which       tion
element; 



is then delivered to a special purpose com-    2. after such passage first
calculating the puter 87. The special purpose computer 87 is      delay and
then storing the same; connected with a larger computer installation  3.
transmitting the time delay in the form  120 88 which, while taking into
account the dist-     of pulses to the receiver upon passage 60  ance to
the target, calculates the time until      of the  projectile  through  a
second triggering of the detonation or firing of the     induction element.
projectile. This value-augmented  by the      2. An apparatus for setting a
projectile fuze aforementioned correction value-is further  after firing of
the projectile out of a weapon 125 transmitted to the transmitter system
89   barrel, comprising a receiver in the projectile,    5
1,507,403                                        5 inductive impedance 66
and a capacitor 67.  which with the aid of the induction coil 3  65
Connected parallel to the inductive imped-  transmits the information to
the projectile. ance 66 are five inverters 68, 69, 70, 71 and  Finally, it
is still here mentioned that the 72. The first inverter comprises two
switch-  described electrical elements are commercially 5   ing transistors
73 and 74 which are connected  available on the market, for instance by way
via resistors 75 and 76 at the next inverter  of example from Texas
Instruments Company   70 69. Both of the switching transistors 73 and
under the following designations: 74 are furthermore connected via resistor
77 with the voltage source 36 and via resistor   (1) Counter 17 (Fig. 4) 10
78 with ground M. The inverters 69 to 72           and 27 (Fig. 5)
SN 7490  N are conventional commercially available com-   (2) Counter 59
(Fig. 10)   SN 74161 N ponents. For the purpose of saving on energy   (3)
Comparator 28 (Fig. 5)   SN 7485  N   75 the second inverter 69 is
connected  via a   (4) Selector 18 (Fig. 4)     SN 74150 N resistor 79 at
the voltage source 36 and via   (5) Register 12  (Fig. 4) 15  a resistor 80
with ground M, and similarly         and 25 (Fig. 5)        SN 74100 N the
third inverter 70 is connected via a resistor   (6) Univibrator 21 (Fig. 4)
SN 74121 N 81 with the voltage source 36 via a resistor   (7) Multivibrator
16 (Fig.               80 82 with ground M. The fourth and fifth
4) and 26 (Fig. 5)     SN 74132 N inverters 71 and 72 are directly
connected   (8) Flip-flop   circuit  13 20  with the voltage source 36 and
with ground         (Fig. 4) and 47 (Fig. M. The output of the fifth
inverter 72 is          8) as well as 60 (Fig. connected with the counter
27 (Figure 5).          10)                    SN 7400  N   85 The five
inverters 68 to 72 only serve for   (9) Pulse Limiter 46 (Fig. 8)  SN 7413
N amplifying the pulses of the oscillating cir-  (10) Register 25 (Fig. 8)
SN 74164 N 25  cuit, consisting of the capacitor 67 and an  (11) AND-gate
SN 7408  N inductive impedance 66. The smaller the  (12) Inverter 33-35
(Fig. 6)   SN 7404  N switching speed that much greater the current
consumption. Since  with  the  first three    Regarding the  receiver
system  located in  90 inverters 68, 69 and 70 the switching speed  the
projectile suitable components produced 30  is still smaller than with the
last two inverters  according to C-MOS technique can  be used. 71 and 72,
it is necessary to arrange for the   The computer 5 (Figure 4), the
amplifier 22 first three inverters 68, 69 and 70 the resistors  (Figure 4)
as well as the trigger 2 (Figure 77, 78 and 79, 80 and 81, 82,
respectively.  4) are also conventonal components.         95 With the last
two inverters 71 and 72 such    While there is shown and described pre- 35
resistors are not necessary since practically  sent preferred embodiments
of the invention, no current flows any longer with larger switch-  it is to
be distinctly understood that the inven- ing speeds.
tion is not limited thereto, but may be other- wise variously embodied and
practiced within 100 In the event that the starting velocity v[err]  the
scope of the following claims. of the projectile must be taken into account
40  then there can be used a receiver arrange-    WHAT WE CLAIM  IS: - ment
of the type shown in Figure 12.           1. A method of setting a
projectile fuze According to Figure 12 there are arranged   after firing of
the projectile out of a weapon at the muzzle of the not further illustrated
barrel, wherein the time delay until ignition 105 weapon barrel two trigger
coils 83 and 84  of the fuze is inductively transmitted in the 45  at a
predetermined  spacing a from  one  form  of pulses from  a transmitter
secured another. The projectile 7 which penetrates  to the weapon to a
receiver located in the both of the trigger coils 83 and 84 generates
projectile fuze, and the frequency of the pulses two electrical pulses.
From  the spacing in  is tuned to the time available during passage 110
time of both of these pulses and from  the  of the projectile through the
transmitter, so 50  spatial distance a of both coils it is possible  that
the time delay can be transmitted with- to calculate in conventional manner
the initial  in this time, comprising the steps of: 



velocity v[err]. This value is calculated in a so-    1. initiating the
calculation and the trans- called v[err]-computer 85 and delivered  to  a
mission of the time delay upon passage 115 storage 86. In the storage 86 a
correction        of the projectile through a first induc- 55  value is
associated with each V[err]-value which       tion element; is then
delivered to a special purpose com-    2. after such passage first
calculating the puter 87. The special purpose computer 87 is      delay and
then storing the same; connected with a larger computer installation  3.
transmitting the time delay in the form  120 88 which, while taking into
account the dist-     of pulses to the receiver upon passage 60  ance to
the target, calculates the time until     of the projectile  through  a
second triggering of the detonation or firing of the     induction element.
projectile. This value-augmented  by the      2. An apparatus for setting a
projectile fuze aforementioned correction value-is further  after firing of
the projectile out of a weapon 125 transmitted to the transmitter system
89   barrel, comprising a receiver in the projectile,    6
1,507,403                                          6 a transmitter secured
to the firing weapon  an oscillator defining an oscillating circuit  40
barrel, the transmitter including a first induc-  containing an inductive
impedance  and  a tion element arranged at a muzzle of the fir-  capacitor,
and for amplifying the oscillating ing weapon barrel, a computer in circuit
with  circuit comprising the conductive impedance 5   the induction element
for calculating the time  and the capacitor there are provided a number
delay until ignition of the fuze, a register for  of inverters, individual
ones of said inverters  45 storing the time delay for subsequent trans-
being connected via resistors with supply mission to the fuze, the
transmitter further  voltage. including a second induction element which
6. Apparatus according to Claim 5, wherein 10  is arranged at the muzzle of
the weapon  an inverter of said oscillator possesses two barrel after the
first induction element in the  switching transistors connected in parallel
to  50 direction of travel of the projectile, and which   one another, said
last-mentioned inverter form- inductively transmits the time delay stored
ing a first amplifier stage. in the register to the receiver arranged in
the  7. Apparatus according to any of the Claims 15   projectile.
2-6 wherein the transmitter comprises a pro- 3. Apparatus according to
Claim 2, wherein  cess computer at which there is connected   55 the
receiver of the projectile  comprises  a  the trigger coil which upon
firing  of the receiver coil having an input and an output,  weapon
turns-on the computer, flip-flop cir- an amplifier connected in circuit
with the  cuit means connected with the computer by 20   receiver coil,
said amplifier containing three  means of which there is initiated
information inverters having inputs and outputs, means  transmission from
the computer, and counter  60 for connecting the first inverter with a
large  means connected with the flip-flop  circuit supply voltage, means
for connecting  the  means which upon reaching a predetermined second
inverter with a small supply voltage,  counter state cuts-off the
information trans- 25   said first and second inverters being connected
mission. with their respective input at the output of    8. Apparatus
according to Claim 7, wherein   65 the receiver coil, means for connecting
the  the receiver arranged in the projectile incor- third inverter at an
intermediate supply volt-  porates means for turning-on the receiver upon
age, said third inverter being connected with  passage of the projectile
through the trigger 30  its output at the input of the receiver coil.
coil. 4. Apparatus according to Claim 3, further    9. Apparatus for
adjusting a projectile fuze  70 including a pair of switching transistors,
the  after firing of the projectile substantially as third inverter
connected with the intermediate  described herein and illustrated in the
draw- supply voltage being connected with its input  ings. 35  via said
pair of switching transistors with the input of the receiver coil.
ERIC POTTER & CLARKSON, 5. Apparatus according to Claim  2, 3 or
Chartered Patent Agents, 4, further including a supply voltage, and the
14 Oxford Street, receiver arranged in the projectile comprises
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