
C
a
rl H

a
b
e
r (le

ft) a
n
d
 

V
ita

lly F
a
d
e
ye

v in
 th

e
ir 

la
b
. T

h
e
y d

id
n
't se

e
k 

o
u
t th

e
 JF

K
 ca

se
. It 

ca
m

e
 to

 th
e
m

. tB
li, b

'IT
L

E
R

 

RDER 
C

an new
 technology 
B

Y
 J

E
F

F
E

R
S

O
N

 M
O

R
L

E
Y

 

C
A

R
L

 H
A

B
E

R
 W

A
S ST

U
C

K
 IN

 T
R

A
FFIC

 one m
orning w

hen he heard 
a radio report about the fragile state of historic sound recordings 
at th

e L
ib

rary
 o

f C
o
n
g
ress. M

an
y
 p

o
p
u
lar so

n
g
s an

d
 fam

o
u
s 

speeches from
 the early1900s couldn't be played due to dam

age 
and decay. A

rchivists w
ere looking for w

ays to restore and pre-
serve them

. 
M

ost of us w
ould shake our heads and take another sip of cof-

fee, but for H
aber, a particle physicist, this w

as alm
ost a eureka 

0
 



z
w
 

O
Z

 

Q
a
 

2
°
  

d
N
  

a
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M
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m
om

ent: H
e and V

italiy F
adeyev, his 

colleague at the U
.S

. D
epartm

ent of 
E

nergy's L
aw

rence B
erkeley N

ational 
L

aboratory, specialized in m
alting sen-

sors to m
ap the tracks m

ade by sub-
atom

ic particles unleashed in physics 
experim

ents. C
ould their m

ethods be 
used to m

ap the m
icroscopic contours 

of those old sound recordings' grooves? 
H

ab
er th

o
u
g
h
t so

. B
y
 co

n
v
ertin

g
 

that analog inform
ation into a digital 

form
at, he theorized, a virtual copy of 

the old sound recordings could be cre-
ated—

w
ithout playing the originals. 

H
e w

as right. W
hat he didn't know

 
w

as th
at h

is d
riv

e-tim
e b

rain
sto

rm
 

w
ould end up pulling him

 and his part-
ner into the heart of the m

ost infam
ous 

o
f A

m
erican

 m
u

rd
er m

y
steries: th

e 
assassination of Pres. John F. K

ennedy. 

N
 A

 N
A

TIO
N

A
L A

RCH
IV

ES vault in 
C

ollege P
ark, M

aryland, lies a 
lo

o
p

 o
f flo

p
p

y
 b

lu
e p

lastic 
know

n as D
allas P

olice D
epart-

m
ent D

ictabelt N
o. 10. It con-

tains sounds of chatter and noise 
recorded on one of tw

o police radio 
channels betw

een 12:05 and 12:40 p.m
. 

S
o

m
e so

u
n

d
 exp

erts say th
is D

ictab
elt 

contains evidence of a JFK
 conspiracy. 

N
ew

 fo
ren

sic scien
ce m

ay h
elp

 p
ro

ve it. 

stu
ck

 in
 th

e "o
n

" p
o

sitio
n

. T
h

at m
i-

crophone transm
itted the m

otorcade 
sounds back to police headquarters, 
w

here they w
ere recorded onto plas-

tic rolls know
n as D

ictabelts. 
H

ab
er an

d
 F

ad
ey

ev
 d

id
n
't k

n
o
w

 
ab

o
u
t D

ictab
elt N

o
. 1

0
 w

h
en

 th
ey

 
began attem

pting new
 sound preser-

vation techniques. A
nd they have lit-

tle in
terest in

 th
e sp

ecifics o
f JF

K
's 

assassination. "T
he real story here," 

JF
K

 case. T
heir protests aside, it's pos-

sible that this new
 technology could, 

in effect, transform
 the 41-year-old 

D
ictab

elt in
to

 a n
ew

 p
iece o

f ev
i-

dence—
and answ

er w
ith scientific clar-

ity a haunting question: just how
 m

any 
shots w

ere fired on that shocking day? 

H
A

B
E

R
 A

N
D

 FA
D

E
Y

E
V

 launched their 
m

issio
n
 b

y
 p

ay
in

g
 a v

isit to
 a u

sed
 

reco
rd

 sto
re. A

rm
ed

 w
ith

 a 7
8

-rp
m

 
disc of the W

eavers' 1950 version of 
"G

oodnight Irene," they scanned the 
record's grooves w

ith a digital m
icro-

scope know
n as a S

m
artS

cope. F
ad-

eyev then w
rote a softw

are program
 

to
 sim

u
late th

e actio
n
 o

f a p
h
o
n
o
-

g
rap

h
 n

eed
le trav

elin
g

 th
ro

u
g

h
 v

ir-
tual grooves. In O

ctober 2002, the tw
o 

m
en ran the virtual recording through 

that program
. W

hen they heard m
usic, 

it w
as an em

otional m
om

ent. 
T

h
e d

u
o

 p
u

b
lish

ed
 th

eir fin
d

in
g

s 
in

 a p
ap

er th
at w

as circu
lated

 to
, 

am
ong others, the L

ibrary of C
ongress. 

A
rchivists there agreed to loan H

aber 
and F

adeyev a batch of early sound 
recordings in return for an assessm

ent 
of how

 they m
ight be preserved. 

T
H

E
 J

F
K

 M
U

R
D

E
R

 

posite from
 thousands of tiny points. 

H
aber and F

adeyev decided to try to 
scan a so-called E

dison cylinder, an 
early recording m

edium
 that w

as lit-
tle m

ore than a roll of finely engraved 
celluloid. A

 scan w
as m

ade of a 1909 
cylinder of the song "Just B

efore the 
B

attle, M
other." T

he resulting digital 
copy elim

inated m
uch of the original's 

crackling and hissing. 
W

o
rd

 o
f th

e d
u

o
's su

ccess sp
read

 
am

o
n
g
 p

reserv
atio

n
ists. W

h
en

 it 
reached L

eslie W
affen at the N

ational 
A

rch
iv

es, h
e th

o
u
g
h
t o

f D
ictab

elt 
N

o. 10. W
orn from

 countless playings 
b

y
 in

v
estig

ato
rs an

d
 crack

ed
 d

u
e to

 
im

proper storage, it w
as now

 off lim
-

its. C
ould a digital copy be m

ade? 
"It's a piece of A

m
erican history," 

W
affen says. "It's our job to preserve 

it and, if possible, to m
ake it accessi-

ble to the public." A
 fresh digital copy, 

he says, w
ould be available to anyone 

w
ho w

anted to listen to it. 
L

ast June, W
affen had the pair m

ake 
a presentation to the A

rchives panel of 
preservation experts about how

 they 
w

ould create such a copy. T
hat panel 

recom
m

ended that they attem
pt it. 

S
om

e people said they heard shots 
com

ing from
 the grassy knoll. 

on N
ovem

ber 22, 1963. A
t 12:30 that 

day, P
resident K

ennedy and his w
ife 

w
ere rid

in
g

 in
 an

 o
p

en
 lim

o
u

sin
e 

through dow
ntow

n D
allas w

hen gun-
shots rang out. O

ne bullet struck the 
4

6
-y

ear-o
ld

 P
resid

en
t in

 th
e h

ead
, 

killing him
. P

urely by accident, the 
radio m

icrophone of a m
otorcycle cop 

riding w
ith K

ennedy's m
otorcade w

as 

say
s H

ab
er, "is th

at th
ere are tech

-
nologies around that can be brought 
to bear on preservation." 

B
ut, having successfully developed 

a m
ethod for reproducing old record-

ings, he and his partner don't entirely 
dism

iss the possibility that their ap-
proach could have a benefit for the m

il-
lions of people still fascinated by the 

T
he tw

o scientists turned to a de-
vice know

n as a confocal m
icroscope. 

U
n

lik
e th

e S
m

artS
co

p
e, a co

n
fo

cal 
p
ro

b
e d

o
esn

't scan
 an

 en
tire o

b
ject. 

Instead, it focuses a beam
 of light on 

a v
ery

 sm
all area, cap

tu
rin

g
 th

e re-
flectio

n
 in

 a p
h

o
to

 d
etecto

r th
at, in

 
turn, feeds the m

easurem
ents into a 

com
puter and then assem

bles a com
- 

TH
E K

EN
N

ED
Y

 A
SSA

SSIN
A

TIO
N

 stunned 
and confused the country. T

he P
resi-

dent w
as shot dead in broad daylight. 

A
 m

ajo
rity

 o
f w

itn
esses said

 th
ey

 
h
eard

 th
ree b

lasts co
m

in
g
 fro

m
 th

e 
T

exas School B
ook D

epository, behind 
the P

residential m
otorcade. S

om
e peo-

p
le clo

sest to
 K

en
n
ed

y
's lim

o
u
sin

e 
said they also heard gunfire com

ing 

87 
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8
S

eco
n

d
s o

f C
o

n
tro

versy 
T

h
e W

arren
 C

o
m

m
issio

n
 said

 th
ree sh

o
ts 

w
ere fired

 at JF
K

, all b
y L

ee H
arvey O

sw
a#1 ' 

in
 th

e b
o

o
k d

ep
o

sito
ry. A

 co
n

g
ressio

n
al in

q
u

i 
fo

u
n

d
 o

th
erw

ise. A
 d

ig
ital versio

n
 o

f 
D

ictab
elt N

o
.10 co

u
ld

 h
elp

 reso
lve th

e 
d

isp
u

ted
 p

o
in

ts (d
ep

icted
 b

elo
w

). 

L
O

C
A

L
 T

IM
E

 
1
2
:3

0
 

0 

12:30:54.B
 

C
ongressional P

anel 

W
arren C

om
m

ission 
T

he panel concluded in 1964 that the three 
shots (1,2,3) cam

e in a period of 4.8 to 7 
seconds. O

ne hit JF
K

's neck. A
 subsequent 

one hit his head, killing him
. A

 third prob-
ably m

issed. T
here w

as no conclusion 
about w

hich struck w
here. C

ase C
lo

sed
 

author G
erald P

osner theorized that the 
shots occurred as show

n above. 

from
 the so-called grassy knoll, to the 

rig
h

t an
d

 fro
n

t o
f th

e m
o

to
rcad

e. 
L

ee H
arvey O

sw
ald, a 24-year-old ex-

M
arin

e an
d

 o
n

e-tim
e d

efecto
r to

 
R

u
ssia, w

as arrested
 later th

at d
ay

. 
F

orensic evidence linked him
 to a rifle 

fo
u

n
d

 in
 th

e b
o

o
k

 d
ep

o
sito

ry
 an

d
 

d
eem

ed
 to

 b
e th

e m
u

rd
er w

eap
o

n
. 

M
ean

w
h
ile, in

 M
iam

i, C
IA

-fu
n
d
ed

 
C

uban exiles fed reporters inform
a- 

12:30:413.6 

C
ongressional P

anel 
H

ired by the H
ouse S

elect C
om

m
ittee on 

A
ssassinations, acoustic expert Jam

es 
B

arger analyzed D
ictabelt N

o. 10 and in 
1979 said four shots (A

,B
,C

,D
) w

ere fired as 
show

n above—
three from

 the book depos-
itory, one from

 the grassy knoll. (A
 2001 

re-exam
ination of B

arger's w
ork detected 

five shots, the fatal one from
 the knoll.) 

tion that O
sw

ald had actively backed 
C

om
m

unist leader F
idel C

astro. C
all-

ing him
self "a patsy," O

sw
ald denied 

being the killer. T
w

o days after his ar-
rest, he w

as killed in police custody, by 
Jack R

uby, a local nightclub ow
ner 

w
ith ties to organized crim

e. 
W

ithin days, pollsters found only 
29 percent of A

m
ericans believed there 

had only been one gunm
an. B

ut an in- 

vestigatory panel led by C
hief Justice 

E
arl W

arren
 co

n
clu

d
ed

 ju
st th

at in
 

Septem
ber 1964: O

sw
ald—

for unknow
n 

reasons—
had acted alone. 

T
he conspiracy theories persisted. 

W
h
ile lead

in
g
 jo

u
rn

alists d
efen

d
ed

 
the lone-gunm

an theory, K
ennedy's 

successor, L
yndon Johnson, privately 

speculated that JF
K

 had been targeted 
in a C

old W
ar-fueled conspiracy linked 

to
 C

u
b
a. A

n
o
th

er th
eo

ry
—

th
at th

e 
m

urder w
as a m

ob hit—
grew

 out of 
R

uby's organized crim
e ties. It didn't 

fad
e w

h
en

 h
e d

ied
 in

 1
9
6
7
, h

av
in

g
 

hinted he never told all he knew
. 

B
y

 1
9

9
1

, th
e d

eb
ate o

v
er O

liv
er 

S
tone's conspiracy-m

inded film
 JF

K
 

prom
pted the governm

ent to declas-
sify

 a v
ast tro

v
e o

f assassin
atio

n
-

related
 d

o
cu

m
en

ts. A
n

d
 th

o
u

g
h

 th
e 

lone-gunm
an theory has believers—

G
erald Posner's 1993 book C

ase C
losed 

argued for it forcefully—
a 2001 G

allup 
P

o
ll fo

u
n

d
 th

at ju
st 1

3
 p

ercen
t o

f 
A

m
erican

s accepted it. 

H
A

T
 D

IC
T

A
B

E
L

T
 N

O
. 1

0
 even 

ex
ists is o

n
e o

f th
o

se o
d

d
 

occurrences that m
ake his-

tory so com
pelling. A

fter the 
assassination, D

allas detec-
tives listened to m

any of the 
police D

ictabelts from
 that day w

ith-
o
u
t d

etectin
g
 th

e so
u
n
d
 o

f g
u
n
fire. 

T
he FB

I exam
ined the recordings in 

early
 1

9
6
4
, an

d
 cam

e u
p
 sim

ilarly
 

em
pty-handed. T

he recordings sat in 
a police departm

ent file cabinet until 
1969, w

hen O
fficer P

aul M
cC

aghren 
w

as called in to identify them
—

and 
ordered to hide them

 "in a safe place." 

M
eanw

hile, public skepticism
 about 

th
e lo

n
e-g

u
n
m

an
 th

eo
ry

 m
o
u
n
ted

. 
T

hough L
ife m

agazine had published 
still im

ages from
 the so-called Z

ap-
ruder film

 w
ithin days of the assassi-

nation, nagging questions about w
hat 

really happened bubbled back to the 
surface of public consciousness w

hen 
A

B
C

 N
ew

s broadcast the hom
e m

ovie 
for the first tim

e in M
arch 1975. T

he 
fo

o
tag

e, tak
en

 b
y
 b

u
sin

essm
an

 A
b
-

raham
 Z

apruder, show
ed K

ennedy's 
head snapping backw

ard as if hit by a 
gunshot from

 in front. C
ongress soon 

voted to reopen the JF
K

 investigation. 
In 1977, M

ary F
errell, a D

allas legal 
secretary and tireless JF

K
 researcher, 

told the new
ly created H

ouse S
elect 

C
om

m
ittee on A

ssassinations (H
S

C
A

) 
that she'd heard an audiotape of D

al-
las police radio traffic around the tim

e 
K

ennedy died. T
hat led the panel to re-

trieve the D
ictabelts in M

ay 1978. B
y 

then, the science of acoustic analysis 
had com

e a long w
ay. T

he H
S

C
A

's gen-
eral co

u
n
sel, ex

-fed
eral p

ro
secu

to
r 

G
. R

obert B
lakey, chose Jam

es B
arger, 

a prom
inent audio scientist, to assess 

the recordings' value as evidence. 
B

arger decided to com
pare the sound 

im
pulses on the recordings w

ith the 
sound of real gunfire. In A

ugust 1978, 
he led a team

 to D
allas for a series of 

elaborate ballistics tests. S
etting up 

3
6

 m
icro

p
h

o
n

es alo
n

g
 th

e D
ealey

 
P

laza m
otorcade route, he recorded 

shots fired from
 the sixth-floor book 

depository w
indow

 w
here O

sw
ald w

as 
said to have fired, and from

 the grassy 
knoll. B

arger com
pared the resulting 

sound patterns w
ith the im

pulses on 

W
arren Com

m
ission 

12:30:49.8 
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C
an a digital m

ap of the D
ictabelt  

prove there w
as a second gunm

an? 
the D

ictabelt. H
is findings contrasted 

w
ith

 th
o

se o
f th

e W
arren

 C
o

m
m

is-
sio

n
, w

h
ich

 ru
led

 th
at O

sw
ald

 fired
 

three shots at K
ennedy's lim

ousine. 
B

arger identified at least four sound-
w

ave patterns that he said closely re-
sem

bled the m
uzzle blasts of gunshots 

in his test firing. T
hree of them

 closely 
resem

bled shots fired from
 the sixth-

floor w
indow

. O
ne resem

bled a shot 
from

 the grassy knoll, he said. T
w

o 
other acoustic experts retained by the 
H

SC
A

 supported B
arger's conclusion. 

T
he acoustic evidence becam

e the key-
stone of the H

ouse panel's finding in 
January 1979 that K

ennedy had "prob-
ably" been killed by conspirators w

ho, 
besides O

sw
ald, couldn't be identified. 

O
ther experts disputed the findings. 

In 1980, the Justice D
epartm

ent turned 
to the N

ational R
esearch C

ouncil, a 
governm

ent think tank. In M
ay 1982, 

a 12- scientist N
R

C
 panel unanim

ously 
ruled that B

arger's supposed gunshots 
w

ere so
m

eth
in

g
 else an

d
 "cam

e to
o
 

late to be attributed to assassination 
shots." (A

 C
ourt T

V
 analysis last year 

found essentially the sam
e thing.) 

D
ictabelt N

o. 10 then w
ent back to 

a file cabinet at the Justice D
epartm

ent. 
It w

as subsequently transferred to the 
N

ational A
rchives. T

hen, in early 2001, 
D

onald T
hom

as, a governm
ent scien-

tist interested in the K
ennedy assassi-

nation, published in a B
ritish forensics 

journal an article based on a m
athe-

m
atical review

 of all the acoustic ev-
id

en
ce. T

h
o
m

as's co
n
clu

sio
n
: F

iv
e  shots had been fired at K

ennedy's m
o-

torcade from
 tw

o different directions. 
A

t issue now
: C

an a digital m
ap of 

the D
ictabelt add clarity to the debate 

by decisively confirm
ing or refuting 

the existence of a second gunm
an? 

D
uplicating the original poses m

ajor 
challenges. A

 D
ictabelt groove is 75 

m
icrons w

ide—
about as w

ide as three 
hum

an hairs—
and five m

icrons deep. 
It's also asym

m
etric, w

ith a steep w
all 

on one side and a sloping one on the 
other. T

he unique shape com
plicates 

th
e jo

b
 o

f w
ritin

g
 th

e alg
o
rith

m
s 

n
eed

ed
 to

 d
escrib

e it fo
r co

m
p

u
ter 

sim
ulation. B

ut H
aber and F

adeyev are 
cautiously confident they'll succeed 
w

ith
 th

e D
ictab

elt as th
ey

 d
id

 w
ith

 
"G

o
o

d
n

ig
h

t Iren
e." T

h
eir n

ex
t step

: 
prepare a "proof of concept" paper for 
the N

ational A
rchives. If the concept 

p
ro

v
es v

alid
, th

e reco
rd

in
g

 w
ill b

e 
m

ade available for scanning. 
P

aul H
orow

itz, a H
arvard physics 

p
ro

fesso
r an

d
 m

em
b
er o

f th
e N

R
C

 
panel that dism

issed D
ictabelt N

o. 10, 
says such scanning w

on't add to the 
assassination debate. H

orow
itz says 

he and several colleagues have finished 
a reply to T

hom
as's article. H

e says 
the as-yet-unpublished paper show

s 
that T

hom
as and B

arger m
istook ran-

d
o

m
 so

u
n

d
s fo

r g
u

n
sh

o
ts: "D

ig
ital 

playback of the D
ictabelt is not going 

to change that conclusion." 
D

on T
hom

as disagrees. H
e says the 

tim
in

g
 o

f th
e D

ictab
elt's so

u
n
d
 im

-
pulses m

atches the Z
apruder film

's vi- 

sual indications of gunfire. H
e cites a 

4.8-second gap on the D
ictabelt be-

tw
een w

hat he view
s as the third and 

fourth shots. "O
n the Z

apruder film
, 

the gap betw
een the crucial tw

o shots 
is 4.8 seconds. W

ould random
 noises 

occur w
ith that exact sam

e tim
ing?" 

V
itally Fadeyev says it's possible that 

a high-quality digital m
ap of D

ictabelt 
N

o. 10 could clarify a key JFK
 forensics 

issue: the "acoustic fingerprints" of 
the alleged gunshots. 

"W
hen the first studies [of D

ictabelt 
N

o. 10] w
ere done, the w

aveform
 analy-

sis w
as fairly prim

itive," he says. N
ow

 
the science of analyzing patterns m

ade 
b
y
 so

u
n
d
 w

av
es is "m

u
ch

 m
o
re so

- 

phisticated because w
e have so m

uch 
m

ore com
puting pow

er." R
esearchers, 

he adds, should have "a m
uch greater 

ab
ility

 to
 co

n
firm

 o
r refu

te w
h
eth

er 
those sound im

pulses actually m
atch 

the acoustic fingerprints of rifle shots, 
or com

e from
 som

ething else." 
S

o
, if all g

o
es acco

rd
in

g
 to

 p
lan

, 
D

ictabelt N
o. 10 w

ill be transported 
acro

ss th
e co

u
n

try
 to

 th
e L

aw
ren

ce 
B

erkeley lab later this year. O
nce there, 

it w
ill g

o
 u

n
d

er th
e co

n
fo

cal m
icro

-
scope. W

ithin a few
 m

onths, a digital 
replica could be produced—

a m
odern 

v
ersio

n
 o

f an
 o

ld
 p

iece o
f ev

id
en

ce 
that m

ay shed new
 light on one of the 

country's m
ost enduring m

ysteries. 

F
A

M
IL

Y
 S

E
C

R
E

T
S

 

M
y dear friend, a divorcée, never 
rem

arried, and her daughter 
w

anted to know
 w

hy. 
"T

he m
en I know

 w
ill bring 

too m
uch heavy baggage to 

he m
arriage and I sim

ply 
don't w

ant to put up w
ith it," 

m
y friend explained. 
T

aking her m
other's hand in 

hers, m
y friend's daughter said sw

eetly, "I hate to break the new
s to 

you, M
om

, but you're not exactly carry-on yourself." 	
JE

A
N

 B
R

A
D

T
K

E
 

A
fter a m

inor accident, m
y m

other accom
panied m

e to the em
ergency 

room
. N

ow
, I'm

 five feet, three inches tall and pleasantly plum
p—

not 
exactly B

rad P
itt. B

ut w
hen the nurse asked for m

y height and w
eight, 

I blurted out, "F
ive-foot-eight and 125 pounds." 

A
s the nurse paused to check her eyesight, M

om
 leaned over to m

e. 
"S

w
eetheart," she gently chided, "this isn't the Internet." 

B
O

B
 M

E
Y

E
R

S
O
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