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3,171,122 
IFF SYSTEM DEFRUITER MODIFICATION 

Bemarr H. Hnmpherys, Escondido, Calif., assignor to the 
United States of America as represented by the Secre 
tary of the Navy 

Filed Apr. 22, 1963, Ser. No. 274,881 
5 Claims. (Cl. 343—6.5) 

(Granted under Title 35, U.S. Code (1952), sec. 266) 

The invention described herein may be manufactured 
and used by or for the Government of the United States 
of America for governmental purposes without the pay 
ment of any royalties "thereon or therefor. 
The present invention relates to an improvement on a 

system for reducing the adverse effects of interference 
on IFF display visibility and more particularly, to an im 
provement on a system for rejecting non-synchronous 
replies in an IFF system and speci?cally, to an improved 
and modi?ed IFF system defruiter. 

Co-pending application Serial No. 181,209 ?led March 
20, 1962, IFF System Defruiter of Bernarr H. Humpherys 
sets forth a problem facing the users of IFF systems and 
the manner in which the problem is overcome through 
the use of the invention set forth in co-pending applica 
tion Serial No. 181,209. 

Brie?y, the tdefruiter of co-pending application 181,209 
operates to remove the IFF interference by ?rst bracket 
decoding wideband IFF signals to produce a relatively 
narrow-band pulse. This pulse is set down a delay line 
to form a gate signal delayed by the amount of the inter 
pulse. The gate then swings open for the next expected 
wide-band response but remains closed for all others. In 
such a narrow-band application it is possible ‘to use a 
much less expensive magnetostriction type of delay iine. 

In using the aforementioned system of co-pending ap 
plication 181,209 it was noted that the IFF system de— 
fruiter implementation required an inordinately large num 
ber of interconnecting cables and made the defruiter equip 
ment fairly incompatible for use with existing switch— 
board equipment. In order to obtain compatibility with 
existing switchboard equipment other systems were tried 
which sent the bracket decode pulse "through a delay line 
to produce a ?nger-gate Le. 14 pulses and then coincidized 
the output of this delay line with the input IFF train 
which is delayed one train length to obtain an output. 
In such a system a high cost delay line is needed in that 
the delay line must be one having very high ?delity in 
order to preserve the intelligence contained in the IFF 
train. 

In the system of co-pending 181,209 the output of the 
emitter follower 19 of FIG. 1 was utilized to enable the 
various decoders in the system. This required an out 
put be taken from the emitter follower to each of the 
decoders which led .to the ‘large number of intercon 
necting cables and made the system incompatible with 
existing switchboard equipment now in use. 
An object of the present invention is to provide a modi 

?ed and improved IFF system defruiter. 
A further object of the present invention is to pro 

vide an IFF system defruiter which is compatible with 
existing switchboard equipment. 
Another object of the present invention is to provide 

a modi?ed IFF system defruiter which is compatible with 
switchboard equipment and which utilizes low cost non 
critical components. , 

A further object of the present invention is to pro 
vide an IFF defruiting system which is-compatable with 
conventional IFF systems and is easy and practical to 
adapt to radar systems now in existence. 

Other objects and many of the attendant advantages 
of this invention will be readily appreciated as the same 
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becomes better understood by reference to the following 
etailed description when considered in connection with 

the accompanying drawings wherein the accompanying 
?gure is a block diagram of the IFF system modi?cation. 

In order to better understand the present invention a 
brief résumé of the system of ‘co-pending application 
Serial No. 181,209 is presented. In that system the 
technique ‘for reducing the adverse effects of fruit on 
IFF display visibility is based on utilizing a bracket de 
code technique and a conventional delay ‘line. All replies 
which do not change position in time with respect to 
the challenging pulses from one interrogation cycle to 
the next are accepted as legitimate replies. Conversely, 
replies which change their relative time position by a pre 
determined amount from interrogation cycle to cycle are 
rejected as being non-synchronous. 
To separate locked and unlocked replies in accordance 

with the preceding basis, all bracket decoded signals re 
ceived in reply to one interrogation are delayed for at 
least one interrogation period and compared in a coin 
cidizing gate with replies received during a second or later 
interrogation period. Output signals derived from the 
coincidizing gate represent locked replies and thereby 
reduced unlocked replies and fruit. 

In the technology of the art “fruit” is considered to be 
unsynchronized replies from associated transponders as 
well as the replies to the other interrogators operating 
in the vicinity of the associated transponders. In that 
the latter replies are not synchronous, they constitute a. 
form of interference generated by the system itself. These 
unsynchronized replies appear as interference on the face 
of the A scope in the IFF system and as previously stated 
are referred to as “fruit.” 

In the operation of the invention as set forth in the 
accompanying ?gure, unseparated video from an IFF 
receiver is brought in at input 10 and coupled into a 
bracket decode ‘111. The bracket decode 11 is a delay 
line having taps thereon spaced apart a distance corres 
ponding to the start and stop pulses of the reply train 
coupled in at input 10. The bracket decode 11 decodes 
and coincidizes start and stop pulses to produce a single 
output pulse. 
The output pulse from the bracket decode 1.1 is coupled 

through an OR gate 12 to a 4,000 microsecond magneto 
stric'tive delay line 13. The length of delay line 13 may 
vary, however, in this instance the choice of 4,000 micro 
seconds is an arbitrary one in that the repetition rate 
of the radar system is 250 cycles per second. However, 
it is to be understood that the magnetostric'tive delay 
line 13 may have various output taps thereon which may 
be utilized so that it may be used with radar systems hav 
ing pulse repetition rates other than 250 rates. 
The output of the delay line 13 is then ampli?ed in 

an ampli?er 14 before being coupled to another delay 
line 15. Delay line 15 is used in this instance to com 
pensate for circuit characteristics and may be adjustable 
to provide a fairly wide range of compensation. The 
output of the delay line 15 is coupled through an am 
pli?er 16 for further ampli?cation and then forms one 
input to AND gate 17. 

In addition, another input to AND gate 17 comprises 
the output from bracket decode :11. Thus, when out 
puts from the ampli?er ‘16 and bracket decode 11 are, 
present at the input of the AND gate 17 an output pulse 
will be coupled to an ampli?er emitter follower 18. The 
output of the ampli?er emitter follower ‘18 comprises 
defruited bracket decode pulses which are used as en 
abling pulses further on in the system. 
The unseparated video is also coupled from input 10 

as one input to an inhibit gate ‘19 the other input to which 
comprises the output of the bracket decode 11. The out 
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put from bracket decode 11 comprises an inhibit pulse 
for the gate 119 so that in the presence of the decoded 
start stop pulse from decode 11 which in eifect is the 
stop pulse of the reply train the output of gate 19 will 
be inhibited. The output of gate 19 and the output of 
ampli?er emitter follower 18 are coupled through OR 
gate 20, ampli?ed in an emitter follower 21 and coupled 
to a mode separation circuit 22. The mode separated 
video is coupled then to decoders 23-25 and the outputs 
of the decoders displayed or utilized in any suitable 
fashion. 

In addition, in order to synchronize the IFF system 
with an associated radar system it is necessary that some 
sort of synchronization be attained between the two. In 
order to provide this the output from the ampli?er 14 
is coupled through a synchronization circuit comprising 
a pulse separator trigger generator, differentiator and 
some ampli?cation stages, not shown, as set forth in the 
co-pending application Serial No. 181,209. The output 
of the synchronization circuit is coupled back to the in 
put of the OR gate 12 and in this fashion the IFF de 
fruiter is synched to the radar system in that the defruiter 
supplies the trigger pulses for the radar. 

Operation 
In operation, the unseparated video comprising a pulse 

train having start stop pulses spaced therebetween is cou 
pled in at input 10 and the start and stop pulses coin 
cidized in the bracket decode 11 to provide an output 
pulse in the stop position. The output pulse from de 
code 11, corresponding to the stop pulse, is then coupled 
through the OR gate and delayed one repetition period 
in delay line 13 and coupled back to the input of the 
AND gate 17. The bracket decoded start stop pulse 
from the bracket decode 11 from the next pulse train 
also coupled to the AND gate 17 and when the delayed 
stop pulse is in coincidence with a stop pulse from the 
bracket decode 11 the AND gate produces an output 
which is coupled through the emitter follower ampli?er 
18 and through the OR gate 29 to the mode separator. 
At the same time that this is happening unseparated 

video is coupled through the gate 19. However, the stop 
pulse is removed from the unseparated video due to the 
fact that the stop pulse, i.e. the bracket decoded start 
and stop pulses is used as an inhibit pulse for the gate 
119. In that the decoders require a stop pulse before de 
coding will take place, even though the unseparated video 
is coupled through the emitter follower and the mode 
separator no decoding takes place. However, whenever 
a stop pulse appears at the output of the AND gate 17 
and is coupled through the ampli?er 18 and buffer 20 to 
the mode separator the stop pulse is in effect reinserted. 
Due to the fact that the stop pulse which is reinserted 
indicates a synchronous return defruiting is also accom 
plished. 

vIn the present system, as in co-pending application Se 
rial No. 181,209 the bracket pulses are examined only 
to determine whether a locked reply has been received 
and whether the reply is synchronous. 

In addition, in that the bracket decode pulses are avail 
able at the output of emitter follower 17 they might be 
displayed directly which would provide an all-mode presen 
tation. 

It is also to be understood that the delays might be cas 
caded to obtain 3, 4, 5 or any number of steps of com 
parison i.e. defruiting. 
The modified defruiter system’s advantage as set forth 

in the present invention over the prior systems is due to 
the fact that the system may be implemented and still be 
adaptable with present switchboard systems. In addition 
this adaptability is obtained without the use of high cost 
delay lines while retaining the advantageous features of 
the system as set forth in co-pending application Serial 
No. 181,209. 

Another way of implementing the system would be to 
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4 
use the delay bracket decode pulse from AND gate 17 as 
an inhibit pulse for inhibiting bracket decodes which are 
fed to the inhibit gate 19. 

Obviously many modi?cations and variations of the pres 
ent invention are possible in the light of the above teach~ 
ings. It is, therefore, to be understood that within the 
scope of the appended claims the invention may be prac 
ticed otherwise than as speci?cally described. 
What is claimed is: 
1. An IF‘F defruiter modi?cation comprising: 
bracket decode means for decoding selected pulses of an 

interrogation reply train and having inputs and out 
puts; 

one of said inputs being adapted for receiving IFF 
video; 

delay means operatively connected to an output of said 
bracket decode means for delaying the output of said 
bracket decode means by an amount comprising at 
least one reply train length; 

coincidizing means having inputs and an output; 
one input to said coincidizing means being operatively 

connected to the output of said delay means, another 
input of said coincidizing means being operatively 
connected to an output of said bracket decode means; 

said coincidizing means being operable to produce an 
output pulse therefrom when outputs from said delay 
means and said bracket decode means are present at 
the inputs simultaneously; 

another coincidence means having inputs and an output 
therefrom; 

one input of said another coincidence means being 
adapted for receiving IFF video; 

another input of said other coincidizing means being 
operativeiy coupled to the output of said bracket de 
code means and corresponding to an inhibit pulse 
on said coincidizing means; 

said another coincidence means being operable to pro 
duce no output when an output from said bracket 
decode means is present at said input; 

said output pulse from said ?rst mentioned coincidizing 
means being operative to provide an enabling pulse 
for a decoding operation on said received IFF video. 

2. A system for rejecting non-synchronous replies 
comprising; 

input means adapted for receiving an input pulse train 
having start stop pulses; 

bracket decode means for providing an output pulse 
when start stop pulses are present simultaneously in 
said bracket decode means; 

delay means operatively coupled to the output of said 
bracket decode means for delaying the output pulse 
from said bracket decode means by one reply train 
interval; 

coincidence means operatively coupled to the output of 
said delay means and said bracket decode means for 
producing an output pulse when pulses from said 
delay means and said bracket decode means are coin 
cident therein; 

gate means operatively coupled to said input means and 
the output of said bracket decode means; 

the output of said bracket decode means which is cou 
pled to said other coincidence means operating to 
inhibit said other coincidence means when an output 
pulse from said bracket decode means is present; 

said output pulses from said coincidizing means provid 
ing an enabling pulse for a decoding operation on 
pulse trains received on the input and coupled to 
said gate means. 

3. A system for rejecting non-synchronous replies 
comprising; 

input means adapted for receiving an input pulse train; 
bracket decode means for providing an output pulse 
when a start and stop pulse of a pulse input train 
are present simultaneously in said bracket decode 
means; 
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delay means operatively coupled to the output of said 
bracket decode means vfor delaying output pulses 
therefrom a predetermined time interval correspond 
ing to at least one reply train length; 

coincidence means operatively coupled to the output 
of said delay means and said bracket decode means 
for producing an output pulse when pulses from said 
delay means and said bracket decode means are coin 
cident therein; 

gate means operatively coupled to said input means 
and also coupled to the output of said bracket decode 
means for receiving input pulse trains from said 
input and for receiving decoded start and stop pulses 
from said bracket decode means; 

said gate means being operable to remove the stop 
pulse ‘from said received input pulse train so that 
normally said pulse train received at said input could 
not be decoded; 

buffer means operatively coupled to the output of said 
coincidence means and said gate means for receiv 
ing output pulses from said coincidence means cor 
responding to delayed coincidized start stop pulses 
from said bracket decode means and receiving pulses 
from said gate means corresponding to an input pulse 
train minus a stop pulse; 

said buffer means being operable to restore said stop 
pulse by inserting the pulse from said coincidizing 
means corresponding to a delayed bracket decoded 
pulse; 

said output pulse from said coincidizing means being 
operable as an enabling pulse for a decoding opera 
tion on said received pulse trains. 

4. A system for rejecting non-synchronous replies as 
set forth in claim 3 and further including; 
mode separation means having an input and outputs 

therefrom ‘for separating the received pulse trains; 
said input to said mode separation means being opera 

tively connected to the output of said buifer means. 
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5. A system for rejecting non~synchronous replies com 

prising; 
input means adapted for receiving an input pulse train; 
bracket decode means for providing an output pulse 
When a start and stop pulse from said input pulse 
train are coincident in said bracket decode means, 
said bracket decode means being connected to said 
input means; 

delay means operatively coupled to the output of said 
bracket decode means for delaying output pulses 
from said bracket decode means a predetermined 
time interval; 

coincidence means operatively coupled to the output 
of said delay means and said bracket decode means 
for producing an output pulse when pulses from 
said delay means and said bracket decode means are 
coincident at the input simultaneously; 

the output of said coincidence means corresponding to 
a delayed stop pulse from the output of said bracket 
decode means; 

means for removing the stop pulse from the received 
input pulse train operatively coupled to said input 
and also coupled to the output of said bracket de 
code means; 

mode separation means operatively coupled to the 
output of said coincidence means and the output of 
said means for removing the stop pulse from said 
pulse train; 

said mode separation means being operative to receive 
the input pulse train minus a stop pulse from said 
means for removing said stop pulse and also re 
ceiving a delayed stop pulse from said coincidence 
means; 

said output pulse from said coincidizing means being 
operable as an enabling pulse ‘for a decoding operation 
on said input pulse train. 

No references cited. 

CHESTER L. JUSTUS, Primary Examiner. 


