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I. THE FINDINGS OF THE FEDERAL BUREXU GF INVESTIGATION'S REVIEW
OF Tafl ACOUSTICAL REZORTS PUBLLSYED BY THE HOUSE SELECT
COMMITTEE ON ASSASSINATIONS o

1. The analyses of acoustical avidence by Bolt
Beranak and Newman, Inc., Mark R. Weiss, and
Ernest Aschkenasy did not scientifically prove
that a gunsheot was fired by a second gunman from
the grassy knoll area of Dealey Plaza during the
assassinaticn of Prasident Kennady on Novembar 22,
1963. Therefore, the House Salect Committez on
Assassination's finding that “scientific acoustical
evidence establishes a high probability that two
gunmen fired at Presiden:t John F. Kennedy" is inwvalid.

<. The analyses of acoustical evidence by Bolt Beranak
and Newman, Inc., Mark R. Weiss, and Ernest Aschkenasv
did not scientifically prove that the Dictabelt
racording of Channel 1 of the Dallas Police Departmen
radio system contains the sounds of gunshots or aay

“Tother sounds originating in Dealev Plaza during the
assassination of Presgident Xennedy on Novermbar 22, 1653.
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SZIRANEX HND MEZWMAM, INC., REPORT ENTITLE
CADED S0ULNDS RELATING T0 THE ASSASSINATION

JOHN F. XENMEDY," DATED JANUARY 18975

ay, 1278, the House Select Committes on Assassinations

(the Committee) asked Bolt Beranek and Nzwman, Intorporzted, (BBY)

to conduct an examination of saveral items of evidence involved in

the assassination of President John Fitzgerald Kennedy in Dealey

Plaza, Dallas, Texas, on November 22, 1963. Ona of the items cf

evidence was a recording made on a Dictabelt rzcorder which had

continuously recorded Dallas Police Departmant (DED) radio trafiic

on chan‘a; 1 direectly before, during, and after the assassination

of P esident Rennedy. During the assassination the radiso of a 2D
le, that may have been in the Presidential motecrcada, was

to have been stuck in the transmitting mode for azproximately

nucas. BEN was asked to analyze the recording to determine if

:2d the sounds of gunfire, and if so, how mzaay gunshots weare

by thea DPD Dictabelt recordser and from what locztions dia

ts originate.

3N usad a bandpass and a digital adaptive filt
the DPD chanrel 1 recording during the spscified five minu
then displayed this enhanced signal in the form of a =
w=ve‘orm ~This waveform displayed five impulsive noi
thought +o bz different from motor v~1e ssunds , accordi
;ﬂﬂr the report reflects that four of these patterns ap
"similar to the expected characteristics of a shock wave
muzzle blast" of & discharged weapon. The other pattern
a2s a possible gunshot, according to the report, since it "was
ciently different ln anulltude and furation as to have bsan cs
different sourca.'

The BBN report states that a discharge from a rifls firing a
suparscnic bullet creates two sources of 1mpulslv' sound - the muzzle
blast and the shock wave of the projectile as it travels faster th
the speed of sound. Thesz two sounds plus the Drocaedlpd echoas o
these sounds reflecting and diffracting off surfaces, such as the
sides of bul‘dlngs”’t ground, and auvtomobiles, result in a particular
echc pattern of sound “impulses.

If a gunshot had bsen sensed by a DPD motorcycle n‘cropﬂoqe
then "all sound impulses arriving at the [DPD mctorcycie] micr ophona
that are loud enough to be heard over the enviroamental noisa would be
transmitted over the radio connected to ths mlcroonone. In this case,
the envircamsntal noise consisted p;lnarlly of the very loud,
repetitive noise made by the engine of a moving motorcvcla...™
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Tha loudzst sound impulses from gunfire are considsrakbly
locuder thaa the loudness of spesch, for whlch the {DPD] radia was
designad tc operate. These loud impulses overdrive the radioc cir-
cuitry. Bacause of the llm'tlng cireuits in the radic transmitter
very loud sounds are recorded in distorted fashion and appear as
much weaker signals than they rea glly are..."

"After the sounds that are picked up at the micrephone
had bsen transmitted to the DPD Laqlo receiver, the output of the
receiver was recorded on a Dictabalt recorder. The ecircuitry of
the receiver and the characteristics of tha recorder zlso afifectad
the transmitted signals. The records=d loudrness of thsz sounds trars-—
mitted Irom the motorcycle radio with the stuck mizrcphonz wsre
additiorally affected somawhat by simultaneous transmissions fromn
othar officers in the motorcade. En FM radio recaivar, ucH
the one in DPD headguarters, recaives best from tHa transnmitt
radio having the strongest transmitted signal
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"Thus, the effects of ssvere enviroamsntal noise, of th=

limiting elrenity ry oL the radie transmitter, of simultaneous radio
tran swlss_ura, and of the recording characteristics of a Diecrabale
recorder ware such that ary waveforms that would Eﬂﬁrgb Erom an
analysis of the tape would bz severely “*storted

Tests pzrformed by BBN on a radio system similar te that
us=d by the DPD and duplCtEh in Figure 10 of tha BBX report showed
considerable distortion of loud impulsive sounds, such as gunshots;
which resulted in elimination of impulse psaks, changing the position
cf peaks, and even producing new paaks whers no impulse paaks

previcusly existed.

Preliminary tests by BBEN datermined that the four chosen
impulse patterns ogcurred at approximately the same tims as *the
known gunshots in Dzaley Plaza, that no other suff;cxuntly
cma acteristic Dﬂthelna were located in the pertinent five-minute

sgment, that thz time span betwesn the flrv* and fourth paitterns
alﬂ not contradict photographic evidence concerning the timing of
the first and last gunshots, that the distoried pattarns approximated
test pattarns of gunshots, and that the amplitudes of the impulse
patterns were in the gaﬂa range as test gunshots.

J
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Or Zugust 20, 1978, BBN fired a total of 12
with weapons located only in %he Tenas Schocl Book D=
and on the grassy knoll arsa in Dealey Plaza. Using
located 18 feet apart on Houston and Elm Streets in Dhgley Plgza,
3BN recorded these test gunshot blasts in an effort to recons SEFIEE
aPDdStiCally the impulse patterns recordad by the DPD radic systea
during the assassination of P:eqldan Kennedy. Even thongh few
physical changes had been made in Dealey Plaza sincs 1953, producing
compzrablz test patterns was vary Aifficult since the impulse
patterns on the.DPD recording were like "badly smudged 'fingerprints
due to thz noisy environment in the vicinity of ths tyens mltt_ng DPD

radic microphone, the poor guality of the DPD racording system, and a
number of othear rronlema.
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Using the 12 different test gunshots from the 7335 and

the jrassy kroll and the 36 different microphons locations usad
by B3N, a total of 432 gunshot Patterns ware recordad (12x%36=432).
Tnesz 432 test gunshot patterns were then compared to the impulsze
pacterns isolated on the channel 1 DPD recording using the
statigtical analysis technigus of binary corralation. “The -

bi orrealation coefficient of two sequences is a numbar that
i xactly 1.0 if the sequences are identical and that rapidly

a cachas zero as they grow more dissimilar.” This coemparison
5} i & total of 15 matches with a ccrrelation coafficient
agual cr exceeding 0.6; however, the expected average nunbar

of fa matches for such & comparison was 13, dus to random
ncise impulses preseat throughout the DPD tapse.

BEN then stated that ‘at least six of. the 15 corrzlations
were false matches, bacause ona gunshot would haves bezn fired at
the wrong target, onz would have occurrad only 1.05 seccnds after
earlier correlations which is too fast a firing rate for the tested

rifle; threzé would have reguired a motorcycle with the opsn micro-
phone to cravel @t 16 mph, and ones would have reguired the motorevcle
to travel at 55 mph. The motorcade was thought to have baza traveling
at approximately 11 mph. The remaining nine correlations suffic Z
matched the four designated impulse patterns on the DPD recoxrdin

show a2 DPD microphones location varying between 120 and 160 foet bahind
the Presidential limousine. Further, ths BBN analysis found that ths
four impulss- patterns may have bean gunshots fired as follows:

"l. time 0.0 sec - one shot from the {TS3D]) .

2. time 1.8 sec - one Shst from the TSED- . . "

3. time 7.8 sec - one shot from Behind the fance
cn the knoll .. . ¥

"4, times 8.3 sac - one shot from tnz TSED "

The BBN concluslons were presented in oral testimony to ths
Committes on September 11, 1978, reflecting that the radio on a DED
motorcycle in the Presidential motorcads had received and transmitted
the four specified dmpulse sounds, and that each of these impulse
sounds was pessibly a Gunshot. Due to thes false matchas produced by
the binary correlation dstector at a "50%" rate per match, ths
prokabilities, according to BRY, that a gunshot cccurred at the four

times ars:

“Shot 1. 88% based on three matches
Shot 2. 88% basad on threa matches
Shot 3. 50% bas=d on one nmatch

. Shot 4

. 75% based on two matches.”
L]
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B3% stated that the brebability that all four gunshot
occurred is only 29%.

Tha final f1nd1ngs of the BBN analvs
cludes a review of the work of Weiss and Eschl
in Section III) are:

27

1. The impulse patterns on channel 1 of the 02D radio
system recording probably inciude the sounds of four

unshots fired in Dealey Plaza on Novarber 22, 19863.

19]

2. 'The impilse patterns were recalveﬂ and trarnsmiteesd
by a radio mounted on a D®2D motorcycle in thz Presidential
motorcade and the motorcycles was located from 120 to 1s0
feet bahind ths Presidential limousine.

3. "The first probable shot was fired at abou: 12:30:47
from the TS3D . . . [but] no conclusion cen 5z drawn
zbout whather this first acoustic @isturhancs was dua s
a rifles or to a sound impulse as loud as the re port of &
rIFLE o . M

4. "The second probabls shot was fired about 1.6 sec
after the first one, alsc from the TS=D . . .

5. "Thz third probable shot was fired zhout 7.6 sao
after the first one, and it was fired from bzhind *“ha
fence upon the ‘grassy knoll’ . . . [and] %the third

shot is probably from a rifls."

6. “The fourtn probzble shot was fired about 8.3 sac
aZter the first one, and it was fired frem the TSSS . . .
[and] the fourth shet is probably from a rifls.”

7. "“Additional police radio transmissions ars intaw-
mittently recorded on the taps during and after ths

tte
last two probables shets. Thasze transmlssioqc contribute
fe

w electrical impulsss to tha noise bac! kgrotnd in
the impul¥esgof gunfire are set. Howaver, these nod
impulses are too few in numbar to have a matarial e
on the accuracy by which tha ecbo patterns of tra &
tical reconstruction match ba mptlse patiterns
EPD tapa."”

};




ALYS5IS OF RECOR 33
PRESIDENT JOEN F.

Siea MR. MARR R. WEISS AND M2

Cn October 24, 1978, the Committee authorized M A

Weiss and Ernast .schkaﬂasv, Department of Computer Scisnc
Queens College, City Universitv of New York, to condunt a
indspendant 3“Eﬂy=ls of SDEclLle& sounds recorded d chan
of the DPD radio system. The pprpasn of the analysis was
determine with.greater accuracy whzther certain aaanda on
DPD recording were indicative of a gunshot from the grassy kn
in Dealey Plzza, Dallas, Texas, on November 22, 1963, during !
assassination of President Kennedy. The BBN report (summarized
in Section II) had reflscted "thut with a probability of 50 par-
cent, the recording contains sounds of a gunshot, or s+ least

ds &s loud as a gunshot, fired from the sc-calles

1 araa of Dealey Plaza in Dallas; they were receivs

Ozacne on & DPD motorcycle that was moving on Elm Stres- at a

2 of about 11 mph in the same direction as the Presidential

da.”

r

To cenduct thai

H

aralveis, Weiss and”Aschkenzsy ra

ceivad
Sfrem the Committee high guality maghetic teps cobpies of the DBD
racording, a high gua lltV tape copy of tha gunshot sounds raoordsd

by B3N during ths acoustical regonst tructicn tezsts perfarmed ina

Jzule¢

lzza on August 20, 1978, a tops graphical survey map of
jﬂ_hey

lzza (scale: 1 lncb to lO *Pcu), a map of Da“l‘; Plazs
(scale: 1 inch to 40 fest) with microphone lOCALlOda used by ERBRN

) ’U
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in their gunshot reconstruction tests, and aer al and ground-.1
photographs of Dealey Plaza and the surrounding arsas. -Tha
Committee also *ovlaeﬁ them with aﬁdltlonal l“xorﬁd?lbﬂ Yegueh a
tha heights of bulldlbga in Dealey Plaza, the distancs to objects
“c shown on thz maps, the location of the D2D unbocaA during th

2N reconstruction expacimant and the air temperatura in Daa*eg
FlaZa at the time of the assassination and during thﬂ reconstruction
experimenc."

s L‘

Weiss and Aschkenasy's report reflects that during &b

12
assassination of Predident Kennedy the radio of a DPD motorcvele,
thet may have bzen in ths Presidantial motorc¢he, was ‘hﬂuqu to
have bean stuck in +the transmittd ng modz for approximataly five
riautes. Durirng this five-minute interval, stat 1c1*"_ saunés th=t
might be distorted gunshots were heard, 1nclud1ng the impuls
pattern that B3N had identified as having a 50% probability o;
bzing a gunshot or an equally loud sound in ths area cf #ha grassy
knoll in Daaley Plaza. Weiss and Aschke nasy attempted to dsterminz
whethar _.gsa staticlike sounds represented a gunshot sound and not
anocher wypa of loud sound, whsthar tha origix of thesz sounds could
bz more precisaly located on the map; and whathar a "_ghﬂ probability
value could ba computed,.
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Their report states that “"the DPD Tecording [bein
examined] contains a wide range of sounds - speach,
whistles, motor noises, sirens, and even thes sound o=

; bell. Mostly tha recording contains sounds generated
normal communications on channel 1 of the DPD radio

a
system . . . At the time that the B3N analysis estima
bzen about 12:28 m.m,., a microprone on a mobile unit ;
bacame stuck in the 'an? position and began ta transa
tinuous noise that is believed to be tha sound of 2 n

engine

Weiss and Aschkenasy state that the staticl:
on tke DPD recording couléd bs distorted gunsho: sourds
02D radio system would have “...compressied] the paa:

B30
=
b
8]
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of the sounds of the muzzla blast and of its stronges:

= R
8

UM ]
o
w

0 b

5t echozsg,
ng tham only slichtly loudsr than those of somz 0f the wazaker
wre, if the microphone was on a2 DPD motoreyvele
ir cade, mos't of khe many very waak echioes of tha muzzle
blast would have been obscured by the noise of the motorcyele
engine (which is possibly the scurce of the centinuois ncise on
the DPD recording). Consegrently, the sounds of a gunshot would
have been recorded as a Seguence of very brief impulse sounds

- 1, . s 5 . - o ~ .
(the muzzle blast and its loudest echoes), only a few of whizh

would havebeen larger than the ace mpanying engine noiszz, and
none of which would havs sournded to the ear lixe gunshois af:ar
being distorted by the limiting circuitry of ths D2D radio zaa
recording eguipment.*

The revort statess that the higher imsulss sounds on ths
D2D recording could bs gensrated by a numbar of sourcss inciuding
misfiring of a motorcyclse engine, noiss produced by the motor-
cycle's ignition system, radio on-and-off elizks, scrztches on th=
Dictabalt and 2lectrical or mechanical disturbances in .ths svsten.
Wieiss and Aschkenasy, in an effort to differentiate thase sounds
from & gunshot, stated that "the most effective and mo:z: raliabla®
characteristic to determine if a sound is a gunshot is ths prassncse
or absencz of an array of echo-delavy times of the muzzls blase.
This array is produced sinca firing 2 gun producss 2 _zud impulss
sound about 5 milMsegonds (571000 of a second} in length that
sprzads cut in all diYections., This sound is then reflected and
diffracted off any structures in the area, producing echoess which
arrive at the microphone later than he direct muzzle blast impulsa.
Weiss and Rschkanasy's repor: states that the specifizd impulsze
Dattern on the DPD recording had this array of echo delay times, thus
reflecting that it was a gunshot. Eowevar, in public testimony
before the Committea on Dacember 29, 1978, Weiss stated that it is
"...not sc much the echo pattern as the evidence of a [supsrsonigz]
shock wave"” that would characterize a gunshot sound, and eliminzte
other sounds like ths backfire of u motorcycle. Weilss furthsre
stated he "...cannot think of any [othar sound] that might ressmble...
the pattern he determined to ba 2 guashot dvee te the presence of tha
supersonic shock wave and the muzzle blast impulses.




Weiss and Aschkenasy state in their raport "if wa now

- =)

that the scund sourcs (tha cun) and the 1 nterer

ume

2ss itener are

loc in & typical urban envx:cnrant, WILH - ik 5 :*chﬂly
spa echo-producing atructu*es, it is possible to sz thRdt the
pat cf sounds a listener will hear will be complex and unigue
for given pair of gun and listensr locatioas. For example,

P
assuming a fixed location of a listenar, the echoes that he hears
imes at which ha hears them will be relatead unigusly to
the location of the gun, since for each different location of the
gun, evan though the distances from thes listener to tha various
echo-producing objects are the same, the distznces from these
objects toc each gun location are @iffsrent. Conaecu:ntTy, the
t*;pa at which the echoess are heard will be differsnt for each
loceation of the gun. Similarly, assuming a fixad locaticn of
the gun, any h=nde in the loecation of the listenar will change
cha c*s::;:cs batween him and the echo-producing strust
thus the _1n ng of tha pattern of sounds he hears,
listener is in motion as the muzzle blast and the vari o
soundz rzach him, the times at which he hears tﬁa mazzl
its echoes will be related uniquely to his loc
™

on whan he S
each sound. . . The ‘listener! that wa have discussed; 0 course,
could be either a human ear or a microphona. If a wmicropheone receives
the sounds and they ara subszquently recorded, the raccréding becomas
a picture Uf the event, not unlike a 'fingsrprint,' tha+ permananily
characteriza

s the orLalwal c¢un and microphona Jocgtioud_

U=ipc £he topographical ma p of Dealey Plaza and ‘the BBY

sconstruction results . (Lest gunshots fired only from the TSBD and
the grassy knoll); Weiss and Ascﬁkenasy'attempted to predict a
pairing of a shooter and a microphonz that would produce a sound
pattern that would match the 5p=ClIled impulse pattern on tha DPD
recording. To calculate these predicted echo-delay seguences or
patterns of a particulaL shooter and microphone locaticn in Daalcy
Plaza, three piaces of information wers needad: "(1) Which ODjeﬁt;
1n Eezley Plaza would produce echozs in the region of interest on

lm Street for a gun fired from the vicinity of the grassy \noll[°]
(2) how far thess objects were from the locztions of the gun and
¢f the microphone{2]; and (3) what was the spesed of sound undar the
conditieons for whith ghe echo travel times were to bz predicted[?]."
FPirst, a close examination of tha topographical map revsaled many

of the reflecting and @iffracting surfaces wltpln Dzalev 21
arn

f

Second, dirsct measurement on the map dstermined the dist

a
t o5
Irom the gun to the reflscting and c1;£ra::1ng surfaces and th
to the microphone location. Third, the speed of sound was det
to be approximately 1,123 feet per second, principally b
knocwn ailxr temperature near Dealey Plaza on November 22

apzsroximately 65 degrees Fahrenhait.
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To make a comparison of predicted echo-Gelay patterns
te tie specified pattern on the DPD recording, the error in time
acguracy of the DPD recording had to be dstermined. Weiss #nd
Aschkenasy uvsed a plus or minus 1.0% error for tha spzad of souad
due to temperaturs variations (plus or minus 10 dagrees Fahranheit)
and a minus 4.0% to minus 6.0% error for speed variations on the DED

9]

ecorder, since the average spesd of the racordsr over a
15-minuta sagment was 5.0% too slow These two errors combined. to
give a maximum possible time error ranga of mints 3.0% to miaus 7.0%.
Weiss and Aschkenasy then state that since any value within this
maximum crror range is "...thsore% igcally valid, it was permissible
to choose the value between those limits that created the bhest

match baitween the impulse and {predicted] echo ssquhnc_s;" a minus
£.3s errur factor "...gave the bést match, and we thersfore ussd
that Zactor."
.h.ftaw numercus COﬂparlsonc between the echo-d=zlayv times

Ior th unds or the DPD recording and various predicted patiarnsg
for as u-d motercycle and shooter locations thet dis &
conbin n of notorcycle and shootsr locations was b wh
mathem ally produced a predicted patiern that showad strong
simila ies to the pattern of impulses on the DPD tapa. Howevar,
to dat ne with & high level of certalngy if these twec seguences
of eech lay Tans, which were derivzsd from differant data,
represantsd the same source, it was not enouyh tc show that the
seguences looke i Thay had to ba shown to bea aliks in an
objective senss, that is, by uss of a method of compzariscn that
disregarded ?Otdtuldlly misleading appsarancas. Such & method
[according to Wsiss ard Aschkena sy] was provided by a computatioa
£ the binary correlation cosfficient of the two soqa»hcas. The
binary correlation coefficient of two seguences is a number that
iz exactly 1.0 if the seguenges are identical and +that :ap;&ly
aporoaches zero as they grow more dissimilar. 2As ussd in this
analysis, the btnary correlation coefficient takes into account
the number of echo-delay times in each of tha sagusnces and thea

aumbar of schoss that coincide. Echoes in the two seguences are
saz d to coineide 4f their dslay times differ bv a small amount.

he smaller this amowht, or ‘coincidence wi indow;" can ba mzda
hhlle maintaining a high binary corrslation cosfficient, the
greater will be the probabiliiy *hat the DPD ssoguenge repressats
2 gunshot from the grassy knoll.

According to Weiss and Ascnk»naby, the binary corzelation
cogificiant is defined as the number of echoes that coincids bSatwsan
the predlct*d echoes ard the specified sound impulsss on thes DED
racording using thes coincidence window, divided by the sguare roo:
of the product of the total number of predicted echoss and tha
total numbsor of sound impulses.




Weilss and Aschkenasy then mada two comparisons batwesn
the pattern of impulses, specified as poszsibly the third gunshot
" by BBN, and the most similar predicted echo pattarn as computed

: on the topographical map for a particular shooter and ricrophons
pair. The first comparison was batwesn the DPD recorded impulses
"...that were significantly louder than the averaga backoround
noise [a total of 15] and those predicted echoss tha+ would have
been recorded with comparable loudness" (a total of 13). Eleven
oI the recordad impulses and predicted echoes matched (with
"impulse pzaks that [were] less than one millisecond anart

- Comsideresd to be part of the same impulsa”), which produced
binzry correlation coefficient of 0.79 (11 divided by the sguare
rosct of [13 x 15]}). "Ia the other comparison, ths dal:a
all the rescorded sounds [1B) and of zll of the pradicte
[12], up to a total delay of 50 milliseconds from the =
were compared." Eleven of the echoes and impulsss matc
produced 2 birnary correlation cosfficient of 0.75 (11 a3
the sguars root of [12 3 181).

(B

In both of the comparisons escribsd above, the coin-
cidence window was set at plus or minus 1 millisscend. That is,
& measurad echo-dzlay tims and a predicted one were said to
coincide only if they waxre no more than 1 millisecond apart.
For segusnces thot correlated at levels greater than 0.7 with &
coircidence window of plus or minus 1 millisscond, the statistical
probability was 93 percent or more that the ssJuences represent=d -
the same source - a sound a5 loud as a gunshot from the grassy
knoll. Put alternatively, the propability that the sounds on tha
DPD recording weres generated by sources other than & sound as loud
as a gunshot originating from the grassy knoll iz 5 parcent or lese.”

The findings of Weiss and Aschkenasy concerning th
specific sounds on the DPD recording are:

@

"l. The recording very prcbably contains thz sound of a
gunshot that was fired from the grassy kncll. N
probability of this event is computed to be a+t least
95 percant.

B
"2. The microphone that pickad up tha sounds of ths
probable gunshot was cn Elm Street and was movin (o5
spaed cof about 11 miles per hour in ths same
&5 the motorcade. At the time the prchable gunsh
fired, the microphone was at a point about 857 fe
of the TSBD and about 27 feet east of the southw
nzr of the building. (For both distances, the
wncertainty is about plus or minus 1 foot).

Y M




“3. The probable gunshot was fired from a point aleng
tne east - west linz of the woodan stockade fence on
th2 grassy knoll, about 8 feet (plus or minus 5 fesztb)
wast of the corner of the fence."

In testimony in a public hzaring before the Committes
' on Dzcember 29, 1978, Waiss listed two additionzl findings that
wers not 1in his report of Pebruary, 197%, as follows:

1. The specified pattern found to ba a g
the grassy knoll was most likely supsrson

1@ probably
¥ stated
£

the type

inshot f£rom
ig, an

fired by a rifle. However, Weiss and Aschkenas

in their report that no analysis was made "...o

of weapon firsd."

The weapon fired on the grassy knoell "...wculd hava
been fired in =z general direction of [Presidanc Kennedy's
Limousinea] . "

L =
67

aschkenasy stated at the public hearing on Dzeaombor 29,
1578, that he was so surs of their results that '

«v 2 1E sumzone ware
to tell me that the motorcycle was not in Dealey Plaza, z2nd he was,
in fact, somewhere €lse, and he was transmitting from another
location...I would ask +o b= told where that location i

told where it is, I would go there, and ona thing I would ex
find is a replica of Dealey Plaza at that location. That's
only way vhat it can come out."
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BUREAU QF
ACOUSTICAL

INC., MABRY

[

A review of the written findings and oral testimony
of BEN, Wziss and Aschkenasy reflects that the following twe
basic, underlying premises must both be valid for their findings
tCc be accurate: 1
1. That the specified impulsive information recordsd
on Channel 1 of the DPD radin system during thu
assassinacion 6f President Rennedy on Novembar 22,
1983, must have originated in 6r very nsar Daalaw
Plaza, Dallas, Texas.¥ It this premise is not true,
then the informztion analvzed counld not nave been
generated within Dealey Plaza, and thus *hr findings
of E3N, Weiss and Aschkenasy concerning ths gun-—

shots fired during ths Presidential assassination
world Be invalid.

A
ecified impulsive patterss idaps
D recording are gunshot blasts,
other sounds or electrical 'impulsss prod
ally by the DPD radio systzam. The thira
ated impulse pattern was tha only one utilizes
$3 and Aschkenasy in their analysis. this
e is not true, than the information ed
did not reprasent gurshots, and thus +th

BEN, Weiss and Aschkenasy concerning th
gunshots fired during the Presidential
would be invalid.
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There are at least two known acoustical and one noa-

-

acocustical method that could determine whether the Tour spacified
impulsive patterns on ths DPD resording originated from Daaluy 2lazz,
Dallas, Texas, during the Presidential assassination on Novemser 22,
1353. If it can be shbwn acoustically that the other information on
tha DPD recording just bafore, during, and just after tha pertinent

time pericd was exclusivaly from Dealey Plaza, then thare is & very .
high probkability that the four impulsive patterns zlso » 5
sounds produced in Dealey Plaza. It can a2lso be acoustically prowven
that the patterns represent sounds from Dealey Plaza if the information
baing analyzed is unigne to Dsaley Plaza, to tha exclusion of all other
locations within tha range of the D2D radio sysctem, Tha non-acoustical

mathod reguires proof from eyewitness testinony.
1

(=3 5
=~
=

*Thet is, the impulsive sound must have bzen loud enough to have baen
recaived within Dealey Plaza.




L

The first acoustical method canndt bz used +o validat
the designated impulsive information originated in Dealex

#, since other sounds during the pertinent portiorn either did not

inate from Dealev Plaza or thair origin is unknown The “wo

rts to the Committee raflect that a carillon bell is hzard
Oh’ﬂﬁ‘:_y seven seconds after ths last gunshot ard no known
len bells hava been located in the vicinity of Dealay Plaza:
Y...there are bries voice signals from other remocta trans-
Sometimes these signals are too faint to be urder stood,...
s they are loud but vary distorted, and sometimes they are
elligible. Thease compating t:ansm1551ons are often, but
3, accompanied by heterodynes, which are toass caun i
Lfferences in Lr;auency among the compating transmi
n cunds are heard on the “ECOleng that would =ze ;
;ch 1n*orﬁatlcn originated in Dsaleyv Plaza, sLC
crowds chearing, recognizable voices, etc. Clearly +his me
doas not shaow that the CE:lF”utcd patterns originated fron Dsa
Plazz,'and in fac%, reflecis coentrary information.
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ustical method ut11lzﬂrg tha all
nated sounds as applied by Waiss
validate that the impulsive informasi
Waizs and Eschkanasy stated thax “If we
ound source (the gun) and <hsa listenar zzea
at urban CDVl*Onﬂ_uu, with a numbar of
domly sbaced ec ﬁ*a*uc‘qg utrucquLs, it is pessible to see
thaet the pattern of sounds a listener will hear will be compleax
anc unigue for any given palr of gun and listensr locztions, " )
ther than expl aining this statasm=nt in more datail, thay dc not
p*cv*de any empirical or ;hao:etical data to prove this
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unigosness.

By locating thes sound sourca in tha general vieinity cof

the grassy knell and the listensr in £he approximate location of

thz motorecyclas in the Presidential motorcade, Wziss and Rschkenasr
then computed the expscted delay times for different echo paths using
string on the topographical surveay map of Dealey Plzza, The acho
delay times occur becausa it takes a loager pari od of tims for a
sound to travel frem the sound sourcs to a reflecting surface and to
the listensr, than to %o directly f£rom the sound sourca =0 the
listener. By shifting the sound source and listen=yr locations
slightly, they computed the best match with.the impulsive pat: on
the OPD ra“o*413§ by maximizing the binary correlation cocfficiant.,

a statistical analysis which eguals 1.0 whan two segueicas mateh
perfeactly. 1In ons correlation of +he first 50 mllllSEuOﬁia, Weiss
and Aschkenasy compared the impulsive pattern of 18 inm nulg peaks

on the D2PD recording, each with a very wide plus or minus i
millisecond window, to tha 12 computed echo delay timas, and fouand 11
matching peaks which, according to tham, results in a probability of
55% or bstter that thn impulsive pattzcn on tha LPD regordirig matches
the predicted echo pattern in Dealey Plaza, In othar wﬁrds the




predicted seguenca for a gunshot fired on the grassy knoll in
Dzaley Plazza and received by a miecrophone on a ppp motorcvele,
also in Daaley Plaza, matches the designated impulsive sgguencs

on thes D2D recording with a brobability of 95% or better, Iz is
noted that the 18 impulse peaks, each with a plus or minus cna
miliisecand-wide window, would result in approximately 36 milli-
seconds ©f the 50-millisscand time pericd being cover=a by the
windows 2£ the DD impulsas, since Waiss and Aschkenasy considersa
impulse peaks less than 1 millisecond apart to be part ©f the sane
pPeak.

In Nevember, 15873, & violent confrontation occurred
between rienbers of the XKu Xlux Klan, the Bazi Party, and the
Communict Workers Party in & residential area of Gresusbhoro, M.
in which f£ive pedpla were killed (%he FBI investigation in this
matter Is being handled under the caption “GREENXKIL"). Using
Erofessional eguipment, local TV personnel ¢n ths scene Tilmed and
video taged the events as thay happansd, including known gunshots
and other impulsive sounds that were not gunshots. Cne of the
known gunshots in GREENKIL was compared by F3I acoustical eis
to the alleged third shot on ths DPD recording, using tha
correlacion method advocated by BBN, Weizs and Aschkenagy.
Probability of 95% or batter was found that +his cunshot in

o

e
o
e
2

Cre in November, 1979, alzo raorasents the 5:
Im found on the DPD recording during the Pr antial

» -4 3 e 1. =
ovEnhsr, 18853,

and Aschkenasy had used slightly smaller windows
of 9 millisecond instsad of 1.5 milliszacond windows,
their binary correlaticsn cosfiicient ironld have & Ooppad to 0.34, or

& probebility of only 43% that the sound pattern on tha DPD recoxding
would match the predicted echo seguence from the grassy knoll; whereas
the plus or minus 0.9 millisecond windows would hawve resulted ia the
same 95% cor better probability for the gunshot in tha Greanshora, N. C.
matching the impulsive pattern on thes DPD recording., In other words,
using the 0.8 millisscornd windaows and ‘thes binary correlation method
advocated by BBN, Weigs, and Aschkenazy, the gunshoi in 1879 in
Greensboro, N. C.<pad a2 much higher probability of matching the

od pattern reforded on thes D2D recording than ithe predicted
:ttern of & gunshot from the grassy knoll in Daalev Plaza.

fi

nasy stated in his oral testimony thas if anothar
found that matched the designated pattern on the

D2D recording, he "...would expect to find.,.a replica of Dealay
Plaza at ¢ location. That's the only way that it can come out.®
However, ley Plaza is an urban area with small parks, tall buildings
ang of intersecting wida gstreets; whereas, the residentinl
aren sboro, M. C. has two narrow streats mesting in & g
int Oh2- and two-story buildings, and gmall ragidentia
vi-El The residential area in Gresagbors, N. C. i da

Aot a replica of Dzaley Plaza.




The analysis in the GREENKIL investigation clec
the unigueness assumption, as applied by BBN, Wsiss and &
show that the impulsive patterns originated in Dealey Plaza. Th
urplanred occurrencs of a gunshot in a residential section of
Greensboro, W. C. 1§ yszars after the Rennedy assassination producas
an excellent match, using the binzary correlation methed employed by
BEN, Weiss and Aschkenazy, with the designated pattern on the DED
recording that is allegedly the gunshot from the grassvy knoll. It is
probable then to expect that many of the urbon areas within ranga of
the DPD recording system could produce numzrous ssts of sound sources
and microphone locations that would have a very high corrszlation when
compared with the patterns on ths DPD recording.

& third, nonacoustical method to dsternmina that the
information came from Dealay Plaza is by eyewitnesses who can
testify that a DPD motorcycle microphone was "stuck opan" in
Dzaley Plaza on channel 1 and that the informatiosn from this
particeler micreophone was being received and exclusively racorded
at DPD Hzadguarters. No conclasiva testimony to sapoort this
eyewitness method was presénted to the Commaittesa.

Therefore, BBN, Weiss and Aschkenasy did not prove that

the information on the BPD recording during the Presidentizl
: ination on Novembasr 22, 1953, originated in or very nzar Daalev
Plava, Dallas, Touas.
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To prowve that a particular sound is a gunshot blast, sonms
unigue characteristics must be found that differentiates a gunshot
blast from other sounds, espacially ones that are impulsive.~ Weiss
and Aschxesnasy stated in their written report that "the m

nost effective

and most reliable" characteristic to determine if a2 sound is a gunshot
and not some other like scund "is +he seqguence of delav times of the
muzzle-blast echo2s." However, in contradiction of their written

report, Waisgs ipg oral testimony before the Commities on Decamber 29,
1578, staresd that "...not so much the echo pattern as the evidencs of
a [supersonic] shock wave..." would differentiate a gunshot from
other impulsive sounds. Again contradicting themselves, Weiss z=4a
Aschkenasy stated in their written repor:t that they made no seriocus
examination to determine if there was a shock wavs presant before

the desigazted third pattern on the DFD recording. It is nos
possinle to determine from the above whicsh method, if any, Weiss

ard Aschhkenasy vsad to detérmine if an impulsive patizrn represeants

& gunshoi blast.

If Weiss and Aschkenasy used “..,the sequence of delay

Mo

times" as "the most effective and most reliable" characteristic to
determine if an impulsive sound is a gunshot, then their theory
fails. Figure 1 shows a known gunshot pattern and figures 2 and 3
show patterns from other impulsive~type sounds in the GRTENKIL
investigation, all with a set of delay echoes; therefore this
empirical data reflects that other impulsive sounds also Produce
echoss ofi buildings, vehicles, etc. Scientific literzture also
reflects that all sounds, espscially impulsive, produce diffractioas
and reflections or echoss off hard surfaces.

if Weiss and Aschkenasy usad the pressance of a "shock wava®
as the best characteristic to determine if an impulsive socund is a
gunshot, then their theory again fails. Analysis in the GREENKIL
examination determined that to detect a shock wave accurately is very
difficult even under high quality forensic conditions, since che
shock wave itself produces a s=t of delay echces which combinz and
change many of the characteristics of the muzzle blast sound signal.
Under the poor conditions encountered on the DPD recording, making
any statsments concerning the shock wave would be extremsly
guestionable. This may be why Weiss and Aschkenasy cdecided no: to
commant or the possible presence of & shock wave in their written
Eeport. r. Barger, in his oral testimony bsfcre the Comuittee on
Decermber 29, 1978, stated that there is a 75% to 805 chancs +hat
shock wave exists before the distorted waveform examizad by Weiss
and Zschkenasy on the DPD recording. Again the distor:ted waveform
examined on the DPD recording cannot support even this lowsr
percentage estimate.
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gura 1. Waveform of a gunshot blast in GREENXIL.
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Figure 2. Waveform of a stick hittiny an-‘object in GREENKIL.
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Figure 3.. Waveform of a stick hitting an object in GREENKIL.
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There is no proof provided by BBY, Welss
that the four patterns on the DPD recording reorasant
blasts and not some other socunds cor electrical impuls
internally by the DED radioc systen.

ind Aschkenasy
gunshot
&5 producad

€ince both nescessary premises were not proven by BBQ,
Weiss and Aschkenasyv, then their findings must be considzrad
invalid. They naithar vroved that the impulsges on the DD
recording ware gensrated within Dealey Plaza mor that they were
the sounds of guanshots. Tharefore, the Committes's finding that
"scientific acoustical evidencs establishes a high probability
that two gunmen fired at President John F. Rennedy" is also invelid.
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Numarous other problem areas and inconsistenciss were

noted in the reports of BBEN and Weiss and Aschkenasy, incluéing
the following:

1. Weiss and Aschkenasy stated on page 14 of thei¥
n report that “Impulse peaks that are less than 1 miili-
apart are considered to be part of the same impulse.”
, in Table 4 on page 27 of their report they listed
& impulses at 19.3 and 20.1 milliseconds, which are only
lisezceonds apart.

2. Figure 10 on page 76 of the 3BN report -aflects +he
considerable convclutional change that occurs to the sound of a
gunshot blast transmitted and recorded by a police radio system
similar to the one used by the DED in 1963. This considerablsa
change in the sound pattern is such that accurate analysis of any
impulsive sounds produced by this system would be very difficult.

3. Ho known microseopic examination of the original
DPD Dictabelt has bean conducted to determins if anv of the
patterns analyzed may have been caused by surface imperfections
on the Dictabelt and then distorted by the equipment's poor
amplirtication svstemn.

4. BBEXN elinminated a numbar of possibly useful impulsive
pattarns bzcausse they presupposed that gunshots originating on the,
grassy knoll and in the TS5BD were aimed at President Xennady and
that theses gunshot sounds were transmitted by & DPFD molorcycle
microphona located in the Presidential motorcads. Onsa pattern wa
not further analyzed benause it would represent a guaslot ¥
in a direction opposite to that of the logical target.” AEnoth:
pattern was eliminated "...bscause it occurred only 1.05 sec late
than earlier correlations also obtainsd from the TSBD. The rifle
cannot bg fired that rapidly." BBN did not consider whether a
second gunman could have bean at the same location. Four impulsive
patterns were eliminated because the spacified motorcycle would
probably b2 traveling too fast to be in the motorcade; howaver, the
impulse could have been raceived by another motorecvcls with an epen
microphone or in SWother part of the city. In other words, six

[

ocher gunshots may haVve occurrsd in Dealey Plaza, according to the
analysis, though not necessarily aimed at President XKennsdy or
received by the specified moteorcyele.

5. Welss and Aschkenasy, after determining that the
error range for temperature and recorder speed variaticas was minus
3.0% to mdnus 7.0%, stated that a minus 4.3% correction "gave the best
match, and we therefore, used that factor." Rigorous scientific
raszarch would not allow adjusting the error factor to maka tha
best fit with the presuppossd positions of a sound source ani a
listener. .
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Y. TO DEPARTHMENT OF JUSTICE REQUESTS OF NOVEMEER 8, 1978

By letter dated Movenmber 8, 19573, from Robert L. Keuch,
Specizl Counsel to the ALttorney Ccneral, to the Diregtor, FBI; “and
captioned "Rsport of the Select Commititese on Assassinaticns.," the
following reguests were made of the FBI's Technical Serviess Division.

1. Provide
application of acou=tlc

-

of the DPD tape.

mation concerning the theory and

nv 2
1 ciples as they relate to ths analysis

iﬁfc
prin
2. Advise whether further scientific tests and analyses

bz conductad of the DED recording. If further analyees
o nded, advise who should conduct the sxaminations.

. Providz any additional recommendaticons thaot
0 thz acocustical examinaticns.

Ul

e

Sgctions II, III, and IV of this reviswy szt forth a

£ the acecustical reports of BBN and Weiss and Rg hkenasy,
itigue of their reports. The critique reflects that these
1 repgorts failed to SCluhtlflcallj prov~’uhe lOua*lOﬁ or even
enca of any gunchots on tha DPD recording made @uring the
t‘
8 24

L)*'ﬁ

a of President Kennady. « The ceritigque also lists & number
jor faults in the acoustical reporits of BBY and VWsiss and
however, to list and document all of the numerous ezrors

d@ reguire a considerabhle amount 0f time bzyond that sresently
to Technical Servicegé Division personnel.

R
ey

W 3w
1

Visual examination of the waveforms displayed in the
ical reports reflect that they are of very poor guality,
ly due to the limited quality of the transmitting, receiving:
cor Lpg facilities of the DPD radiec system. Due to this poor
v, it is considersd highly unlikely that any valid scientific
ons would be reached as to tha exact nature of the designated
= terns recordsd on ths DPD Dictabeslt or their scurces.

'0

If the Dephriment of Jdctlce (D6F) decides thzt &

thorough examination shduld be conductzd of the D“D racording,
even with thea high probability that no valid conclusions could
reached, then the choices are very restricted. The organizati
or infependent consultant conducting such an examinaiion must
conziderable knowledge and the appropriate experience in the fis
of forensic acoustics, especially as it relates to gunshot blast
£ ic signal analysis; tape recorder and microphone theory;
radio comrunications, RF vropagation; receivers and antennas; foxr
firzarims @nd ballisties; digital signal proecessing; and statist
. The orqani?at*Oﬂ or consultant would alse nesed a l
igital proruuqlnq system, a complete forsn<sic acdoustic
atory; a firearms test range, and approofla:c radio egui
tape recorders; microphones, and d gital waveform analvsis eqg 1pm:nt.




The FBI's Signal Znalysis Unit, in the Enginsering Section
of the Technical Services Division has bzen involved oa a full-tine
basis in the fields of forensic acoustics, signal analyeis, kallisties,
and enginszaring for a number of Y2ars. FBI acoustical expercs have
examined and analyzed z number of recordings containing gunshots znd
othsr imoalsive-typa sounds. In the GREENKIL investigation, the -3I
acoustically examined over 100 impulsive-type socunds that had bsen
recorded on site in Greensboro, N. C., with pProfessional recording
equipment. The examination daterminsd that 30 gunshots had bzzn

fired and specified the location of each gunshot fired by members of
the Ku Klux Klan, the Nazi Party, and Communist Workers Party. ‘This
examination took approximately one and ons half man-yaars and the
results were presented in criminal cour: in Gregnsboro, N. C., in
Septembar, 1980, by an FBI acoustical expert. Tha FBI has the
necassary expertise, but a full scale examnination of the acoustic
evidenca, including additional tests, if neaded, in Dzaley Plazs,

world bhe

tramendous undertaking, especially considering the
pzcbuble inconclusive results. It would take at least tws to three
years, remuire 10 - 12 man-years of work, cost in excass of $1,000,000

= and specialized equipment and require a numbar 6F new
personnal to be assigned to the Signal Analysis Unit of the Engineering

S
ctior to replace the expsrits that would be. involved on the project.

Due to the very limited guality of ¢
ny, and the remote possibility that furtho:
1 would produce valid results, no additio=sal
n3 rmade at this +=ime
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