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' .Summary of Analysis R_esults on the Special Item as of May 12, 1962 

Suspected conditions were sirnulateci on a. traaspondor similar to the one in use • 
A pulse-:-chain generator utilizing varlo\ls prf' s ·was u~ed t,0 moduJ.!lte .a 
signa.l-g-3nerator. The .generator output. was varied and fed in turn to the 

• inputs for producing the wide and narrow pulse output. The transpondo1· 
output was then fed to a receiver arid the rec8iver. output. "to a recoider. 
Time-code signals and 60kc. signai!'> were also !)JI.aced on the tape so that 
it can be analyzed autoniaticaliy if desired. Thus. a family of c-onditions 
was simulated for the overall system. 
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They were reproduced at l/8th spee.d & fed to an 9scillograph havirig a. Pp.per 
ve)..oc1ty of 64.ipa. Thus the equivalent time.btise·obtained on the paJS~r 
was 512 ips. In addition, Polaroid pictures were made of the simu.latep, • 
samples. 

A ~tudy 'of the simulated data revealed the ·rollowingf 

When using the long pul3e, a prf of~~~-~ and a low input level, the 
output "stutters" as expected because of intermitte;r1t triggering. . 
When using the· long pulse and a prf of~_~with a ;'1i6h si,gnal levP.l, the ' 
output works fine; no satu.ration or jirer iroubles . _ . ~· ; 
When using the long pulse and prf' s of r cps S'aturation trouble~ 
begin to be in evidence, with s.ome "clos,,ly ·i:aii-ed!' transponder pulses,, which 
simulate a "plllse of double length" .in tqe rece.iver o_utput; in_additioq, 
a rece:Lver transient effect appeared to emphasize anomalies near t"h•e. leading 
portion of the pulse train. • • 

1Nhen using the short pul.se, a prf of~~--~ and high out.put lettel vrorks fine; 
with no saturation or jitter trr.:,iJ.bles lco:rres to~~~prf at long, pulse). 

~ When \Jsing the short pu.\s,,. and ,:, m·f ,. ··~---~ ~·ouble begins to .de:ve..lc,v, 
l.-. .. --- __ -··- ___ n_i U\,'! l:! ~li~k~2;t- de.s...Q.r,.io.e.d~ab.o,v..e:.,1-0.r:-t.,h~'----,----~~ FW,;;.-,l,i:>1~g•-'•;E>Bl!i•s,e-'©£-}s,e~---.__"'1 
' -when using the short pulse arid a prf of~-~-~ there .was a strong tendency 
I for the transponder to lldfavide by two", some lJiles for several i.nput pulses 
\ in a row, and even on occasion for the entire pulse train. 
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1Ne:>..rt, a.U of Lhe 11 li.ve 1' data was com.pared with the above results. Instances of 
bhe "jitter'' ef.fect.s, the "pttlse-,-r;f-d<)uble-length" and pa.1·ticql<,\rly o,f the 
"divide-by-two" effects were noted, with both the actual time inte?'.vals and 
the relatio.ns of occurrence corresJX:>nding' quite closely to the shor.t-pulse 
I I tests above.. Notations were made on each of the • live chains •. 
The following conclusions were reached: • 
It is quite definite that all output is from the narro~...:pulse channeL. 
It is quite. definite that. t.:e 1mkn1·,wn prf is .· and p·:ob~ble 
that it is in the] _ area. It might be possible to t;i.e ao,m 
the prf si:>me closer by furt er detailed s.imulab.on of the shqrt-puJ..:5e dv.1.'}nel 
using a c~reful~ select.~d fam.i.ly_ o.f _Prf' s. f-l~rmQnics of thel~~~-~f'~a .• 

...... '?2~A.'9:~;_~~~--~~~-~ijted. Howevf;sr, 1.t 1s doubtf.'u.L that prf coulci, bftl.etermined • 
...... to· a.ny high cif:lE'r,~e of a.c curacy. . . H. AND\.~. M . 
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