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ABBREVIATIONS USED IN REVIEW 

BBN 
	 Bolt Beranek and Newman, Inc. 

The Committee 	 The House Select Committee on 
Assassinations 

dB 	 Decibels 

DPD 	 Dallas Police Department 

ft 
	 Feet 

mph 
	

Miles Per Hour 

sec 	 Seconds 

TSBD 	 Texas School Book Depository 
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I. THE FINDINGS OF THE FEDERAL BUREAU OF I
NVESTIGATION'S REVIEW 

OF THE ACOUSTICAL REPORTS PUBLISHED BY THE
 HOUSE SELECT  

COMMITTEE ON ASSASSINATIONS  

1. The analyses of acoustical evidence 
by Bolt 

Beranek and Newman, Inc., Mark R. Weiss, a
nd 

Ernest Aschkenasy did not scientifically p
rove 

that a gunshot was fired by a second gunma
n from 

the grassy knoll area of Dealey Plaza duri
ng the 

assassination of President Kennedy on Nove
mber 22, 

1963. Therefore, the House Select Committ
ee on 

Assassination's finding that "scientific a
coustical 

evidence establishes a high probability th
at two 

gunmen fired at President John F. Kennedy" is invalid. 

2. The analyses of acoustical evide
nce by Bolt Beranek 

and Newman, Inc., Mark R. Weiss, and Ernes
t Aschkenasy 

did not scientifically prove that the Dict
abelt 

recording of Channel 1 of the Dallas Polic
e Department 

radio system contains the sounds of gunsho
ts or any 

other sounds originating in Dealey Plaza d
uring the 

assassination of President Kennedy on Nove
mber 22, 1963. 
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II. SUMMARY OF BOLT BERANEK AND N
EWMAN, INC., REPORT ENTITLED  

'ANALYSIS OF RECORDED SOUNDS RELATING TO THE ASSASSINATION  

OF PRESIDENT JOHN F. KENNEDY," DA
TED JANUARY 1979  

In May, 1978, the House Select Co
mmittee on Assassinations 

(the Committee) asked Bol
t Beranek and Newman, Incorporate

d, (BEN) 

to conduct an examinati
on of several items of evidence i

nvolved in 

------the assassination of Pr
esident John Fitzgerald Kennedy i

n Dealey 

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

evidence was a recording made on 
a Dictabelt recorder which had 

continuously recorded Dallas Poli
ce Department (DPD) radio traffic

 

on channel 1 directly before, dur
ing, and after the assassination 

of President Kennedy. During the 
assassination the radio of a DPD 

motorcycle, that may have been in
 the Presidential motorcade, was 

thought to have been stuck in the
 transmitting mode for approximat

ely 

five minutes. BEN was asked to an
alyze the recording to determine 

if 

it contained the sounds of gunfir
e, and if so, how many gunshots w

ere 

recorded by the DPD Dictabelt rec
order and from what locations did

 

the gunshots originate. 

BBN used a bandpass and a digital
 adaptive filter to process 

the DPD channel 1 recording durin
g the specified five minutes, and

 

then displayed this enhanced sign
al in the form of a time-continuo

us 

waveform. This waveform displayed
 five impulsive noise patterns 

thought to be different from moto
rcycle sounds, according to BBN, 

and 

then the report reflects that fou
r of these patterns appeared to b

e 

"similar to the expected characte
ristics of a shock wave and of a 

muzzle blast" of a discharged wea
pon. The other pattern was elimin

ated 

as a possible gunshot, according 
to the report, since it "was suff

i-

ciently different in amplitude an
d duration as to have been caused

 by a 

different source." 

The BBN report states that a 
discharge from a rifle firing a

 

supersonic bullet creates two
 sources of impulsive sound - the

 muzzle 

blast and the shock wave of t
he projectile as it travels faste

r than 

the speed of sound. These two sou
nds plus the proceeding echoes of

 

these sounds reflecting and diffr
acting off surfaces, such as the 

sides of buildings, the ground, a
nd automobiles, result in a parti

cular 

echo pattern of sound impulse
s. 

If a gunshot had been sens
ed by a DPD motorcycle microphone

 

then all sound impulses arriving 
at the (DPD motorcycle) mic

rophone 

that are loud enough to be heard 
over the environmental noise woul

d be 

Aniansmitted over the radio conne
cted to the microphone. In this 

case, 

environmental noise consisted pri
marily of the very loud, 

etitive noise made by the engine 
of a moving motorcycle..." 
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"The loudest sound impulses from gunfire are considerably 

louder than the loudness of speech, for which the [DPD] radio was 

designed to operate. These loud impulses overdrive the radio cir-

cuitry. Because of the limiting circuits in the radio transmitter, 

very loud sounds are recorded in distorted fashion and appear as 

much weaker signals than they really are..." 

"After the sounds that are picked up at the microphone 

had been transmitted to the DPD radio receiver, the output of the 

receiver was recorded on a Dictabelt recorder. The circuitry of 

the receiver and the characteristics of the recorder also affected 

the transmitted signals. .The recorded loudness of the sounds trans-

mitted from the motorcycle radio with the stuck microphone were 

additionally affected somewhat by simultaneous transmissions from 

other officers in the motorcade. An FM radio receiver, such as 

the one in DPD headquarters, receives best from the transmitting 

radio having the strongest transmitted signal..." 

"Thus, the effects of severe environmental noise, of the 

limiting circuitry of the radio transmitter, of simultaneous radio 

transmissions, and of the recording characteristics of a Dictabelt 

recorder were such that any waveforms that would emerge from an 

analysis of the tape would be severely distorted." 

Tests performed by BBN on a radio system similar to that 

used by the DPD and depicted in Figure 10 of the BBN report showed 

considerable distortion of loud impulsive sounds, such as gunshots, 

which resulted in elimination of impulse peaks, changing the position 

of peaks, and even producing new peaks where no impulse peaks 

previously existed. 

Preliminary tests by BBN determined that the four chosen 

impulse patterns occurred at approximately the same time as the 

known gunshots in Dealey Plaza, that no other sufficiently 

characteristic patterns were located in the pertinent five-minute 

segment, that the time span between the first and fourth patterns 

did not contradict photographic evidence concerning the timing of 

the first and last gunshots, that the distorted patterns approximated 

test patterns of gunshots, and that the amplitudes of the impulse 

patterns were in the same range as test gunshots. 

On August 20, 1978, BBN fired a total of 12 test gunshots 

w •h weapons located only in the Texas School Book Depository (T
SBD) 

an on the grassy knoll area in Dealey Plaza. Using 36 micropho
nes 

3o ted 18 feet apart on Houston and Elm Streets in Dealey Plaza, 

413 recorded these test gunshot blasts in an effort to:reconstruct 

a ystically the impulse patterns recorded by the DPD_ radio system 

ID  
during the assassination of President Kennedy. Evenft ugh few 

physical changes had been made in Dealey Plaza since-.1 63, producin
g 

comparable test patterns was very difficult since the—impulse 

patterns on the DPD recording were like "badly smudged 'fingerprint
s'," 

due to the noisy environment in the vicinity of the transmitting 
DPD 

radio microphone, the poor quality of the DPD recording syst
em, and a 

number of other problems. 
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Using the 12 different te
st gunshots from the TSBD

 and 

the grassy knoll and the 
36 different microphone l

ocations used 

by BBN, a total of 432 
gunshot patterns were rec

orded (12x36=432). 

These 432 test gunshot pa
tterns were then compared

 to the impulse 

patterns isolated on the 
channel 1 DPD recording u

sing the 

statistical analysis tech
nique of binary correlati

on. 	The 

----b-inary correlation co
efficient of two sequences

 is a number that 

is exactly 1.0 if the se
quences are identical and

 that rapidly 

approaches zero as they g
row more dissimilar.' Thi

s comparison 

provided a total of 15 ma
tches with a correlation

 coefficient 

equal to or exceeding 0.6
; however, the expected a

verage number 

of false matches for such
 a comparison was 13, due

 to random 

noise impulses present th
roughout the DPD tape. 

BBN then stated that at l
east six of the 15 correl

ations 

were false matches, becau
se one gunshot would have

 been fired at 

the wrong target, one woul
d have occurred only 1.05 

seconds after 

earlier correlations whic
h is too fast a firing r

ate for the tested 

rifle, three would have r
equired a motorcycle with

 the open micro-

phone to travel at 16 mph
, and one would have requ

ired the motorcycle 

to travel at 55 mph. The 
motorcade was thought to 

have been traveling 

at approximately 11 mph. 
The remaining nine correl

ations sufficiently 

matched the four designat
ed impulse patterns on th

e DPD recording to 

show a DPD microphone loc
ation varying between 120

 and 160 feet behind 

the Presidential limousin
e. Further, the BEN analy

sis found that the 

four impulse patterns may
 have been gunshots fired

 as follows: 

"1. time 0.0 sec - one
 shot from the [TSBD] . .

 	a 

"2. time 1.6 sec - on
e shot from the TSBD . .

 • 

time 7.8 sec - one shot f
rom behind the fence 

on the knoll . . . 

"4. time 8.3 sec - one sho
t from the TSBD . . . " 

4 

The BBN conclusions were 
presented in oral testimo

ny to the 

Committee on September 11
, 1978, reflecting that t

he radio on a DPD 

motorcycle in the Preside
ntial motorcade had recei

ved and transmitted 

the four specified impuls
e sounds, and that each o

f these impulse 

sounds was possibly a g
unshot. Due to the false 

matches produced by 

thz binary correlation detecto
r at a "50%" rate per mat

ch, the 

pr abilities, according t
o BBN, that a gunshot occ

urred at the four 

ti s are: 

"Shot 1. 88% based on three matche
s 

Shot 2. 88% based on thr
ee matches 

Shot 3. 50% based on one
 match 

Shot 4. 75% based on two matches.
" 
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BBN stated that the probabil
ity that all four gunshots 

occurred is only 29%. 

The final findings of the BB
N analysis, which also in-

cludes a review of the work 
of Weiss and Aschkenasy (sum

marized 

__in Section III) are:.  

1. The impulse patterns on
 channel 1 of the DPD radio 

system recording probably in
clude the sounds of four 

gunshots fired in Dealey Pla
za on November 22, 1963. 

2. The impulse patterns we
re received and transmitted 

by a radio mounted on a DPD 
motorcycle in the Presidenti

al 

motorcade and the motorcycle
 was located from 120 to 160

 

feet behind the Presidential
 limousine. 

3. "The first probable sho
t was fired at about 12:30:4

7 

from the TSBD . . . (but] no
 conclusion can be drawn 

about whether this first aco
ustic disturbance was due to

 

a rifle or to a sound impul
se as loud as the report of 

a 

rifle 	." 

4. "The second probable s
hot was fired about 1.6 sec 

after the first one, also fr
om the TSBD . . ." 

5. "The third probable sho
t was fired about 7.6 sec 

after the first one, and it 
was fired from behind the 

fence upon the 'grassy knoll
' . . . (and] the third 

shot is probably from a rifl
e." 

6. "The fourth probable s
hot was fired about 8.3 sec 

after the first one, and it 
was fired from the TSBD . . 

. 

[and] the fourth shot is pro
bably from a rifle." 

7. "Additional police rad
io transmissions are inter-

mittently recorded on the ta
pe during andlafter the 

last two probable shots. Th
ese transmissions contribut

e 

a few electrical impulses to
 the noise background in whi

ch 

the impulses of gunfire are
 set. However, these noise 

impulses are too few in numb
er to have a material effec

t 

on the accuracy by which the
 echo patterns of the acous-

tical reconstruction match t
he impulse patterns on the 

DPD tape." 
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III. SUMMARY OF MR. MARK R. WEISS AND MR. 
ERNEST ASCHKENASY'S REPORT  

ENTITLED "AN ANALYSIS OF RECORDED SOUNDS RELATING TO THE  

ASSASSINATION OF PRESIDENT JOHN F. KENNEDY,
" DATED FEBRUARY 1979  

On October 24, 1978, the Committee authorized M
ark R. 

Weiss and Ernest Aschkenasy, Department of Comp
uter Science, 

Queens College, City University of New Y
ork, to conduct an 

independent analysis of specified sounds 
recorded on channel 1 

of the DPD radio system. The purpose of the an
alysis was to 

determine with greater accuracy whether certain
 sounds on the 

DPD recording were indicative of a gunshot from
 the grassy knoll 

in Dealey Plaza, Dallas, Texas, on November 22,
 1963, during the 

assassination of President Kennedy. The BEN re
port (summarized 

in Section .II) had reflected "that, with a 
probability of 50 per-

cent, the recording contains sounds of a 
gunshot, or at least 

sounds as loud as a gunshot, fired from the so-
called grassy 

knoll area of Dealey Plaza in Dallas; they were
 received by a 

microphone on a DPD motorcycle that was moving 
on Elm Street at a 

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

motorcade." 

To conduct their analysis, Weiss and Aschkenasy
 received 

from the Committee high quality magnetic tape c
opies of the DPD 

recording, a high quality tape copy of the guns
hot sounds recorded 

by BBN during the acoustical reconstruction tes
ts performed in 

Dealey Plaza on August 20, 1978, a topographica
l survey map of 

Dealey Plaza (scale: 1 inch to 10 feet), 
a map of Dealey Plaza 

(scale: 1 inch to 40 feet) with microphone loc
ations used by BEN 

in their gunshot reconstruction tests, and aeri
al and ground-level 

photographs of Dealey Plaza and the surroundin
g areas. The 

Committee also provided them with additional in
formation "such as 

the heights of buildings in Dealey Plaza, the d
istance to objects 

not shown on the maps, the location of the DPD 
shooter during the 

BEN reconstruction experiment and the air tempe
rature in Dealey 

Plaza at the time of the assassination and duri
ng4the reconstruction 

experiment." 

Weiss and Aschkenasy's report reflects that dur
ing the 

assassination of President Kennedy the radio of
 a DPD motorcycle, 

that may have been in the Presidential motorcad
e, was thought to 

have been stuck in the transmitting mode for ap
proximately five 

_minutes. During this five-minute interval, sta
ticlike sounds that 

.might be distorted gunshots were heard, includ
ing the impulse 

-p ttern that BBN had identified as having a 
50% probability of 

ring a gunshot or an equally loud sound in the a
rea of the, grassy 

"4611 in Dealey Plaza. Weiss and Aschkenasy a
ttempted to determine 

17hether these staticlike sounds represented 
a gunshbtisound and not 

-another type of loud sound, whether the origin 
of theta sounds could 

be more precisely located on the map, and wheth
er alrigher probability 

value could be computed. 

- 7 - 
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Their report states that "the DPD recording [being 

examined] contains a wide range of sounds - speech, clicks, 

whistles, motor noises, sirens, and even the sound of a cari
llon 

bell. Mostly the recording contains sounds generated during
 

normal communications on channel 1 of the DPD radio dispatch
ing 

system . . . At the time that the BB'S analysis estimates to 
have 

been about 12:28 p.m., a microphone on a mobile unit apparen
tly 

became stuck in the 'on' position and began to transmit a co
n-

tinuous noise that is believed to be the sound of a motorcyc
le 

engine." 

Weiss and Aschkenasy state that the staticlike sounds 

on the DPD recording could be distorted gunshot sounds, sinc
e the 

DPD radio system would have "...compress[ed] the peak amplit
ude 

of the sounds of the muzzle blast and of its strongest echoe
s, 

making them only slightly louder than those of some of the w
eaker 

echoes. Furthermore, if the microphone was on a DPD motorcy
cle 

in the motorcade, most of the many very weak echoes of the m
uzzle 

blast would have been obscured by the noise of the motorcycl
e 

engine (which is possibly the source of the continuous noise
 on 

the DPD recording). Consequently, the sounds of a gunshot w
ould 

have been recorded as a sequence of very brief impulse sound
s 

(the muzzle blast and its loudest echoes), only a few of whi
ch 

would have been larger than the accompanying engine noise, a
nd 

none of which would have sounded to the ear like gunshots af
ter 

being distorted by the limiting circuitry of the DPD radio a
nd 

recording equipment." 

The report states that the higher impulse sounds on the 

DPD recording could be generated by a number of sources incl
uding 

misfiring of a motorcycle engine, noise produced by the moto
r-

cycle's ignition system, radio on-and-off clicks, scratches 
on the 

Dictabelt and electrical or mechanical disturbances in the s
ystem. 

Weiss and Aschkenasy, in an effort to differentiate these so
unds 

from a gunshot, stated that "the most effective and Most rel
iable" 

characteristic to determine if a sound is a gunshot is the p
resence 

or absence of an array of echo-delay times of the muzzle bla
st. 

This array is produced since firing a gun produces a loud im
pulse 

sound about 5 milliseconds (5/1000 of a second) in length th
at 

spreads out in all directions. This sound is then reflected
 and 

diffracted off any structures in the area, producing echoes 
which 

&wive at the microphone later than the direct muzzle blast i
mpulse. 

.W "ss and Aschkenasy's report states that the specified impu
lse 

4 tern on the DPD recording had this array of echo delay ti
mes, thus 

ecting that it was a gunshot. However, in public testimony 

"'D 	re the Committee on December 29, 1978, Weiss state
d that it is 

'7...not so much the echo pattern as the evidence of-
Aat[supersonic] 

-shuck wave" that would characterize a gunshot s
ound,Z *Id eliminate 

other sounds like the backfire of a motorcycle. Wei 
	further 

stated he "...cannot think of any [other sound] that might re
semble..." 

the pattern he determined to be a gunshot due to the presence
 of the 

supersonic shock wave and the muzzle blast impulses. 



Weiss and Aschkenasy state in their report if we now 

assume that the sound source (the gun) and the listener are 

located in a typical urban environment, with a number of randomly 

spaced echo-producing structures, it is possible to see that the 

pattern of sounds a listener will hear will be complex and unique 

for any given pair of gun and listener locations. For example, 

assuming a fixed loOation of a listener, the echoes that he hears 

and the times at which he hears them will be related uniquely to 

the location of the gun, since for each different location of the 

gun, even though the distances from the listener to the various 

echo-producing objects are the same, the distances from these 

objects to each gun location are different. Consequently, the 

times at which the echoes are heard will be different for each 

location of the gun. Similarly, assuming a fixed location of 

the gun, any change in the location of the listener will change 

the distances between him and the echo-producing structures, and 

thus the timing of the pattern of sounds he hears. If the 

listener is in motion as the muzzle blast and the various echo 

sounds reach him, the times at which he hears the muzzle blast and 

its echoes will be related uniquely to his location when he hears 

each sound. . . The 'listener' that we have discussed, of course, 

could be either a human ear or a microphone. If a microphone receives 

the sounds and they are subsequently recorded, the recording becomes 

a picture of the event, not unlike a 'fingerprint,' that permanently 

characterizes the original gun and microphone locations." 

Using the topographical map of Dealey Plaza and the BBN 

reconstruction results (test gunshots fired only from the TSBD and 

the grassy knoll), Weiss and Aschkenasy attempted to predict a 

pairing of a shooter and a microphone that would produce a sound 

pattern that would match the specified impulse pattern on the DPD 

recording. To calculate these predicted echo-delay sequences or 

patterns of a particular shooter and microphone location in Dealey 

Plaza, three pieces of information were needed: "(1) Which objects 

in Dealey Plaza would produce echoes in the region oY interest on 

Elm Street for a gun fired from the vicinity of the grassy knoll[?]; 

(2) how far these objects were from the locations of the gun and 

of the microphone[?]; and (3) what was the speed of sound under the 

conditions for which the echo travel times were to be predicted(?]." 

First, a close examination of the topographical map revealed many 

of the reflecting and diffracting surfaces within Dealey Plaza. 

Se .nd, direct measurement on the map determined the distances 
the gun to the reflecting and diffracting surfaces and then 

4o 	e microphone location.' Third, the speed of sound was determined 

AO 	approximately 1,123 feet per second, principally:by using the 

n air temperature near Dealey Plaza on November .22f 1963, of 

approximately 65 degrees Fahrenheit. 
• 
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To make a comparison of predicted echo-delay patterns 
to the specified pattern on the DPD recording, the error in time 
accuracy of the DPD recording had to be determined. Weiss and 
Aschkenasy used a plus or minus 1.0% error for the speed of sound 
due to temperature variations (plus or minus 10 degrees Fahrenheit) 
and a minus 4.0% to minus 6.0% error for speed variations on the DPD 
Dictabelt recorder, since the average speed of the recorder over a 
15-minute segment was 5.0% too slow. These two errors combined to 
give a maximum possible time error range of minus 3.0% to minus 7.0%. 
Weiss and Aschkenasy then state that since any value within this 
maximum error range is "...theoretically valid, it was permissible 
to choose the value between those limits that created the best 
match between the impulse and [predicted] echo sequences;" a minus 
4.3% error factor "...gave the best match, and we therefore used 
that factor." 

"After numerous comparisons between the echo-delay times 
for the sounds on the DPD recording and various predicted patterns 
for assumed motorcycle and shooter locations that did not match, a 
combination of motorcycle and shooter locations was found which 
mathematically produced a predicted pattern that showed strong 
similarities to the pattern of impulses on the DPD tape. However, 
to determine with a high level of certainty if these two sequences 
of echo-delay tines, which were derived from different data, 
represented the same source, it was not enough to show that the 
sequences looked alike. They had to be shown to be alike in an 
objective sense, that is, by use of a method of comparison that 
disregarded potentially misleading appearances. Such a method 
(according to Weiss and Aschkenasy) was provided by a computation 
of the binary correlation coefficient of the two sequences. The 
binary correlation coefficient of two sequences is a number that 
is exactly 1.0 if the sequences are identical and that rapidly 
approaches zero as they grow more dissimilar. As used in this 
analysis, the binary correlation coefficient takes into account 
the number of echo-delay times in each of the sequences and the 
number of echoes that coincide. Echoes in the two sequences are 
said to coincide if their delay times differ by a small amount. 
The smaller this amount, or 'coincidence window,' can be made 
while maintaining a high binary correlation coefficient, the 
greater will be the probability that the DPP sequence represents 
a gunshot from the grassy knoll." 

• According to Weiss and Aschkenasy, the binary correlation 
'c efficient is defined as the number of echoes that coincide between 
at predicted-echoes and the specified sound impulses on the DPD 

.ir cording using the coincidence window, divided by the::square root 
19_ the product of the total number of predicted echoes] and the 
total number of sound impulses. 

- 10 - 



Weiss and Aschkenasy then made two comparisons between 

the pattern of impulses, specified as possibly the third gunshot 

by BEN, and the most similar predicted echo pattern as computed 

on the topographical map for a particular shooter and microphone 

pair. The first comparison was between the DPD recorded impulses 

...that were significantly louder than the average background 

__noise [a total of 15] and those predicted echoes that would have 

been recorded with comparable loudness" (a total of 13). Eleven 

of the recorded impulses and predicted echoes matched (with 

"impulse peaks that (were) less than one millisecond apart 

considered to be part of the same impulse"), which produced a 

binary correlation coefficient of 0.79 (11 divided by the square 

root of [13 x 15]). "In the other comparison, the delay times of 

all the recorded sounds [18] and of all of the predicted echoes 

[12], up to a total delay of 50 milliseconds from the muzzle blast, 

were compared." Eleven of the echoes and impulses matched, which 

produced a binary correlation coefficient of 0.75 (11 divided by 

the square root of (12 x 18)). 

"In both of the comparisons described above, the coin- 

cidence window was set at plus or minus 1 millisecond. That is, 

a measured echo-delay time and a predicted one were said to 

coincide only if they were no more than 1 millisecond apart. 
For sequences that correlated at levels greater than 0.7 with a 

coincidence window of plus or minus 1 millisecond, the statistical 

probability was 95 percent or more that the sequences represented 

the same source - a sound as loud as a gunshot from the grassy 

knoll. Put alternatively, the probability that the sounds on the 

DPD recording were generated by sources other than a sound as loud 

as a gunshot originating from the grassy knoll is 5 percent or less." 

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

"1. The recording very probably containsl the sound of a 

gunshot that was fired from the grassy knoll. The 
probability of this event is computed to be at least 
95 percent. 

"2. The microphone that picked up the sounds of the 

probable gunshot was on Elm Street and was moving at a 
speed of about 11 miles per hour in the same direction 
as the motorcade. At the time the probable gunshot was 

fired, the microphone was at a point about 97 feet south 

of the TSBD and about 27 feet east of the southwest cor- 

It 

ner of the building. (For both distances,:t e 
uncertainty is about plus or minus 1 foot)4 
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"3. The probable gunshot was fired from a point along 

the east - west line of the wooden stockade fence on 

the grassy knoll, about 8 feet (plus or minus 5 feet) 

west of the corner of the fence." 

In testimony in a public hearing before the Committee 

on December 29, 1978, Weiss listed two additional findi
ngs that 

were not in his report of February, 1979, as follows: 

1. The specified pattern found to be a gunshot from 

the grassy knoll was most likely supersonic, and probab
ly 

fired by a rifle. However, Weiss and Aschkenasy stated
 

in their report that no analysis was made "...of the ty
pe 

of weapon fired." 

2. The weapon fired on the grassy knoll "...would
 have 

been fired in a general direction of [President Kennedy
's 

Limousine)." 

Aschkenasy stated at the public hearing on December 29,
 

1978, that he was so sure of their results that "...if s
omeone were 

to tell me that the motorcycle was not in Dealey Plaza, 
and he was, 

in fact, somewhere else, and he was transmitting from an
other 

location...I would ask to be told where that location is
, and once 

told where it is, I would go there, and one thing I woul
d expect to 

find is a replica of Dealey Plaza at that location. Tha
t's the 

only way that it can come out." 



• 

IV. FEDERAL BUREAU OF INVESTIGATION'S CRITIQUE OF THE FINDINGS 
OF THE ACOUSTICAL ANALYSES PERFORkIED BY BOLT BERANEK AND  
NEWMAN, INC., MARK R. WEISS AND ERNEST ASCHKENASY  

A review of the written findings and oral testimony 
of BEN, Weiss. and Aschkenasy reflects that the following two 

_. 	basic, underlying premises must both be valid for their findings 
to be accurate: 

1. That the specified impulsive information recorded 
on Channel 1 of the DPD radio system during the 
assassination of President Kennedy on November 22, 
1963, must have originated in or very near Dealey 
Plaza, Dallas, Texas.* If this premise is not true, 
then the information analyzed could not have been 
generated within Dealey Plaza, and thus the findings 
of BBN, Weiss and Aschkenasy concerning the gun-
shots fired during the Presidential assassination 
would be invalid. 

2. That the four specified impulsive patterns identified 
by BEN on the DPD recording are gunshot blasts, and 
are not other sounds or electrical impulses produced 
internally by the DPD radio system. The third 
designated impulse pattern was the only one utilized 
by Weiss and Aschkenasy in their analysis. If this 
premise is not true, then the information analyzed 
did not represent gunshots, and thus the findings of 
BEN, Weiss and Aschkenasy concerning the possible 
gunshots fired during the Presidential assassination 
would be invalid. 

There are at least two known acoustical an one non-
acoustical method that could determine whether the fbur specified 
impulsive patterns on the DPD recording originated from Dealey Plaza, 
Dallas, Texas, during the Presidential assassination on November 22, 
1963. If it can be shown acoustically that the other information on 
the DPD recording just before, during, and just after the pertinent 
time period was exclusively from Dealey Plaza, then there is a very 
high probability that the four impulsive patterns also represent 
sounds produced in Dealey Plaza. It can also be acoustically proven 
that the patterns represent sounds from Dealey Plaza if the information 

- b ing analyzed is unique to Dealey Plaza, to the exclusion of all other 
41A. 	tions within the range of the DPD radio system. The non-acoustical 
.11 hod requires proof from eyewitness testimony.  

_*That is, the impulsive sound must have been loud end+ to have been 
received within Dealey Plaza. -1••• • 

.■••• 
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The first acoustical method cannot be used to validate 

that the designated impulsive information originated in Dealey 

Plaza, since other sounds during the pertinent portion either did not 

originate from Dealey Plaza or their origin is unknown. The two 

reports to the Committee reflect that a carillon bell is heard 

approximately seven seconds after the last gunshot and no known 

--Carillon bells have been located in the vicinity of Dealey Plaza; 

that "...there are brief voice signals from other remote trans-

mitters. Sometimes these signals are too faint to be understood,... 

sometimes they are loud but very distorted, and sometimes they are 

quite intelligible. These competing transmissions are often, but 

not always, accompanied by heterodynes, which are tones caused by 

slight differences in frequency among the competing transmitters;" 

and that no sounds are heard on the recording that would reflect 

t 	that the specific information originated 
in Dealey Plaza, such as 

crowds cheering, recognizable voices, etc. Clearly this method 

does not show that the designated patterns originated from Dealey 

Plaza, and in fact, reflects contrary information. 

The second acoustical method utilizing the alleged 

uniqueness of the designated sounds as applied by Weiss and 

Aschkenasy, also cannot validate that the impulsive information 

is from Dealey Plaza. Weiss and Aschkenasy stated that "If we 

now assume that the sound source (the gun) and the listener are 

located in a typical urban environment, with a number of 

randomly spaced echo-producing structures, it is possible to see 

that the pattern of sounds a listener will hear will be complex 

and unique for any given pair of gun and listener locations." 

Other than explaining this statement in more detail, they do not 

provide any empirical or theoretical data to prove this uniqueness. 

By locating the sound source in the general vicinity of 

the grassy knoll and the listener in the approximate location of 

the motorcycles in the Presidential motorcade, Weiss and Aschkenasy 

then computed the expected delay times for different echo paths using 

string on the topographical survey map of Dealey Plaza. The echo 

delay times occur because it takes a longer period of time for a 

sound to travel from the sound source to a reflecting surface and to 

the listener, than to go directly from the sound source to the 

listener. By shifting the sound source and listener locations 

slightly, they computed the best match with the impulsive pattern on 

ere- DPD recording by maximizing the binary correlation coefficient, 
a atistical analysis which equals 1.0 when two sequences match 

F ie 	ctly. In_one correlation of the first 50
 milliseconds, Weiss 

AP 	schkenasy compared the impulsi
ve pattern of 18 imgulse peaks 

on he DPD recording, each with a very wide plus or pi 'us 1 

i 
millisecond window, to the 12 computed echo delay tile , and found 11 

al matching peaks which, according to them, results in _ robability of 

95% or better that the impulsive pattern on the DPD recording matches 

the predicted echo pattern in Dealey Plaza. In other words, the 

- 14 



The analysis in the GREENRIL i
nvestigation clearly disproves

 

the uniqueness assumption, as 
applied by BBN, Weiss and Asch

kenasy, to 

show that the impulsive patter
ns originated in Dealey Plaza.

 The 

unplanned occurrence of a gu
nshot in a residential section

 of 

Greensboro, N. C. 16 years aft
er the Kennedy assassination p

roduces 

an excellent match,- using the binary correlation m
ethod employed by 

—218N, Weiss and Aschkenasy, with the d
esignated pattern on the DPD 

recording that is allegedly th
e gunshot from the grassy knol

l. It is 

probable then to expect that m
any of the urban areas within 

range of 

the DPD recording system could
 produce numerous sets of soun

d sources 

and microphone locations that 
would have a very high correla

tion when 

compared with the patterns on 
the DPD recording. 

A third, nonacoustical method 
to determine that the 

information came from Dealey P
laza is by eyewitnesses who ca

n 

testify that a DPD motorcycle 
microphone was "stuck open" in

 

Dealey Plaza on channel 1 and 
that the information from this

 

particular microphone was bein
g received and exclusively rec

orded 

at DPD Headquarters. No conclu
sive testimony to support this

 

eyewitness method was presente
d to the Committee. 

Therefore, BBN, Weiss and Asch
kenasy did not prove that 

the information on the DPD rec
ording during the Presidential

 

assassination on November 22, 
1963, originated in or ver

y near Dealey 

Plaza, Dallas, Texas. 



To prove that a particular sound is a gunshot blast, some 
unique characteristics must be found that differentiates a gunshot 
blast from other sounds, especially ones that are impulsive. Weiss 
and Aschkenasy stated in their written report that "the most effective 
and most reliable "characteristic to determine if a sound is a gunshot 
and not some other like sound "is the sequence of delay times of the 
muzzle-blast echoes." However, in contradiction of their written 
report, Weiss in oral testimony before the Committee on December 29, 
1978, stated that "...not so much the echo pattern as the evidence of 
a [supersonic] shock wave..." would differentiate a gunshot from 
other impulsive sounds. - Again contradicting themselves, Weiss and 
Aschkenasy stated in their written report that they made no serious 
examination to determine if there was a shock wave present before 
the designated third pattern on the DPD recording. It is not 
possible to determine from the above which method, if any, Weiss 
and Aschkenasy used to determine if an impulsive pattern represents 
a gunshot blast. 

If Weiss and Aschkenasy used "...the sequence of delay 
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 GREENKIL 
investigation, all with a set of delay echoes; therefore this 
empirical data reflects that other impulsive sounds also produce 
echoes off buildings, vehicles, etc. Scientific literature also 
reflects that all sounds, especially impulsive, produce diffractions 
and reflections or echoes off hard surfaces. 

If Weiss and Aschkenasy used the presence of a "shock wave" 
as the best characteristic to determine if an impulsive sound 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 condition*, since the 
shock wave itself produces a set of delay echoes which combine and 
change many of the characteristics of the muzzle blast sound signal. 
Under the poor conditions encountered on the DPD recording, making 
any statements concerning the shock wave would be extremely 
questionable. This may be why Weiss and Aschkenasy decided not to 
comment on the possible presence of a shock wave in their written 
report. Dr. Barger, in his oral testimony before the Committee on 
DeE- mber 29, 1978, stated that there is a 75% to 80% chance that a 
sho k wave exists before the. distorted waveform examined by Weiss 
maid schkenasy on the DPD recording. Again the distorted waveform 

ned on the DPD recording cannot support even this .(:)wer  
percentage estimate. 
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Figure 1. Waveform of a gunshot blast in GREENKIL. 

Figure 2. Waveform of a stick hitting an object in 4GREENKIL. 

ii \tfrifv191‘.40',41-"A'AA 

Figure 3. Waveform of a stick hitting an object in GREENKIL. 
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There is no proof provided by BBN, Weiss and As
chkenasy 

that the four patterns on the DPD recording rep
resent gunshot 

blasts and not some other sounds or electrical 
impulses produced 

internally by the DPD radio system. 

Since both necessary premises were not proven b
y BBN, 

---Weiss and Aschkenasy, then their findings mu
st be considered 

invalid. They neither proved that the impulses
 on the DPD 

recording were generated within Dealey Plaza no
r that they were 

the sounds of gunshots. Therefore, the Committ
ee's finding that 

"scientific acoustical evidence establishes a h
igh probability 

that two gunmen fired at President John F. Kenn
edy" is also invalid. 



Numerous other problem areas and inconsistencies were 

noted in the reports of BEN and Weiss and Aschkenasy, including 

the following: 

1. Weiss and Aschkenasy stated on page 14 of their 

written report that *Impulse peaks that are less than 1 

second apart are considered to be part of the same impulse." 

However, in Table 4 on page 27 of their report they listed 

separate impulses at 19.3 and 20.1 milliseconds, which are only 

0.8 milliseconds apart. 

2. Figure 10 on page 76 of the BBN report reflects the 

considerable convolutional 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 DPD in 1963. This considerable 

change in the sound pattern is such that accurate analysis of any 

impulsive sounds produced by this system would be very difficult. 

3. No known microscopic examination of the original 

DPD Dictabelt has been conducted to determine if any of the 

patterns analyzed may have been caused by surface imperfections 

on the Dictabelt and then distorted by the equipment's poor 

amplification system. 

4. BBN eliminated a number of possibly useful impulsive 

patterns because they presupposed that gunshots originating on the 

grassy knoll and in the TEED were aimed at President Kennedy and 

that these gunshot sounds were transmitted by a DPD motorcycl
e 

microphone located in the Presidential motorcade. One pattern wa
s 

not further analyzed because it would represent a gunshot "...fir
ed 

in a direction opposite to that of the logical target." Another 

pattern was eliminated "...because it occurred only 1.05 sec later 

than earlier correlations also obtained from the TSBD. The rifle 

cannot be fired that rapidly.' BBN did not consider whether a
 

second gunman could have been at the same location.] Four impulsive 

patterns were eliminated because the specified motorcycle would 

probably be traveling too fast to be in the motorcade; however, the 

impulse could have been received by another motorcycle with an open 

microphone or in another part of the city. In other words, six 

other gunshots may have occurred in Dealey Plaza, according to the 

BBN analysis, though not necessarily aimed at President Kennedy or 

received by the specified motorcycle. 

5. Weiss and Aschkenasy, after determining that the 

or range for temperature and recorder speed variations was minus 

to minus 7.0%, stated that a minus 4,3% correction"gave the best 

h, and we therefore, used that factor." Rigorous Otientific 

re 	would not allow adjusting the error factor tcgmake the 

-best fit with the presupposed positions of a sound sdZitte and a 

listener. 
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V. REPLY TO DEPARTMENT OF JUSTICE REQUESTS OF NOVEMBER 8, 1979  

By letter dated November 8, 1979, from Robert L. Meuch, 

Special Counsel to the Attorney General, to the Director, FBI, and 
captioned "Report of the Select Committee on Assassinations," the 

-161lowing requests were made of the FBI's Technical Services Division. 

1. Provide any information concerning the theory and 

application of acoustical principles as they relate to the analysis 

of the DPD tape. 

2. Advise whether further scientific tests and analyses 

should be conducted of the DPD recording. If further analyses 
are recommended, advise who should conduct the examinations. 

3. Provide any additional recommendations that are 

pertinent to the acoustical examinations. 

Sections II, III, and IV of this review set forth a 
summary of the acoustical reports of BBN and Weiss and Aschkenasy, 

and a critique of their reports. The critique reflects that these 

acoustical reports failed to scientifically prove the location or even 

the existence of any gunshots on the DPD recording made during the 

assassination of President Kennedy. The critique also lists a number 

of other major faults in the acoustical reports of BBN and Weiss and 

Aschkenasy; however, to list and document all of the numerous errors 

found would require a considerable amount of time beyond that presently 

available to Technical Services Division personnel. 

Visual examination of the waveforms displayed in the 
acoustical reports reflect that they are of very poor quality, 
probably due to the limited quality of the transmitting, receiving, 

and recording facilities of the DPD radio system. Due to this poor 

quality, it is considered highly unlikely that any valih scientific 

conclusions would be reached as to the exact nature of the designated 

impulsive patterns recorded on the DPD Dictabelt or their sources. 

If the Department of Justice (DOJ) decides that a 

thorough examination should be conducted of the DPD recording, 
even with the high probability that no valid conclusions could be 

reached, then the choices are very restricted. The organization 
or in ependent consultant conducting such an examination must have 
consi rable knowledge and the appropriate experience in the fields 

of Yo nsic acoustics, especially as it relates to gunshot blasts; 

for-411 is signal analysis; tape recorder and microphone theory; 

radid-communications, RF propagation, receivers and anfin as; forensic 

firearms and ballistics; digital signal processing; and-s.atistical 

analysis. The organization or consultant would also need-a high 

speed digital processing system, a complete forensic acoustics 
laboratory, a firearms test range, and appropriate radio equipment, 

tape recorders, microphones, and digital waveform analysis equipment. 
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The FBI's Signal Analysis Unit, in the Engineer
ing Section 

of the Technical Services Division has been i
nvolved on a full-time 

basis in the fields of forensic acoustics, sign
al analysis, ballistics, 

and engineering for.  a number of years. FBI acoustical experts have 

examined and analyzed a number of recordings co
ntaining gunshots and 

--ether impulsive-type-sounds. In the GRE
ENKIL investigation, the FBI 

acoustically examined over 100 impulsive-type s
ounds that had been 

recorded on site in Greensboro, N. C., with pro
fessional recording 

equipment. The examination determined that 39 
gunshots had been 

fired and specified the location of each gunsho
t fired by members of 

the Ku Klux Klan, the Nazi Party, and Communis
t Workers Party. This 

examination took approximately one and one half
 man-years and the 

results were presented in criminal court in Gre
ensboro, N. C., in 

September, 1980, by an FBI acoustical expert. 
The FBI has the 

necessary expertise, but a full scale examinati
on of the acoustic 

evidence, including additional tests, if needed
, in Dealey Plaza, 

would be a tremendous undertaking, especially c
onsidering the 

probable inconclusive results. It would take a
t least two to three 

years, require 10 - 12 man-years.of work, cost 
in excess of $1,000,000 

for travel and specialized equipment and requir
e a number of new 

personnel to be assigned to the Signal Analysis
 Unit of the Engineering 

Section to replace the experts that would be in
volved on the project. 

Due to the very limited quality of the DPD Dic
tabelt 

recording, and the remote possibility that furt
her scientific 

research would produce valid results, no additi
onal recommendations 

are being made at this time. 


