‘Live Recordings’ of the Shots in Dealey Plaza:
Reliability of Ear-Witness Evidence in the JFK Assassination
Andrew M. Mason1

2. The relative timing of the shots.
The 1……….2….3 pattern
There is a significant body of evidence regarding the relative spacing of the shots. The
Warren Commission, in stating its conclusion that there were three shots, observed that
most witnesses recalled that the second and third shots were closer together than the first
and second.2 The Commission made little use of this evidence in reaching its conclusions,
however.
There were at least 44 witnesses who recalled this pattern.
Photographer Robert H. Jackson, who was one of four people who actually saw the
sniper’s rifle in the sixth-floor window of the School Book Depository building, testified:
Then we realized or we thought that it was gunfire, and then we could not at that point
see the President's car. We were still moving slowly, and after the third shot the
second two shots seemed much closer together than the first shot, than they were to
the first shot.
...
I would say to me it seemed like 3 or 4 seconds between the first and the second, and
between the second and third, well, I guess 2 seconds, they were very close together.
3
It could have been more time between the first and second. I really can't be sure.

Linda Willis, a fourteen year old girl watching the motorcade with her father, recalled:
Yes, I heard one. Then there was a little bit of time, and then there were two real fast
bullets together. When the first one hit, well, the President turned from waving to the
people, and he grabbed his throat, and he kind of slumped forward, and then I couldn’t
4
tell where the second shot went.

Dallas Mayor Earle Cabell, who was riding in the motorcade two cars behind VicePresident Johnson’s car, recalled a longer pause between the first and second shots:
I heard the shot. Mrs. Cabell said, “Oh a gun” or “a shot”, and I was about to deny and
say “Oh it must have been a firecracker” when the second and the third shots rang
out. There was a longer pause between the first and second shots than there was
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between the second and third shots. They were in rather rapid succession. There was
no mistaking in my mind after that, that they were shots from a high-powered rifle.
...
Mr. HUBERT. Could you estimate the number of seconds, say, between the first and
second shots, as related to the number of seconds between the second and third
shots? Perhaps doing it on the basis of a ratio?
Mr. CABELL. Well, I would put it this way. That approximately 10 seconds elapsed
between the first and second shots, with not more than 5 seconds having elapsed until
the third one.
Mr. HUBERT. Two to one ratio?
Mr. CABELL. Approximately that. And again I say that, as you mentioned, as a matter
5
of being relative. I couldn’t tell you the exact seconds because they were not counted.

Texas patrolman Hurchel Jacks, driver of the Vice-President’s car, said that the pause
between the first two shots was long enough for a Secret Service agent to shield the VicePresident with his body:
I heard a shot ring out which appeared to come from the right rear of the Vice
President’s car. Mr. Rufus Youngblood, the Secret Service Agent riding in my car
asked me what that was and at the same time he advised the Vice President and Mrs.
Johnson to get down. He climbed to the rear of the seat with the Vice President and
appeared to be shielding the Vice President with his own body. At that time I heard
6
two more shots ring out.

Lady Bird Johnson recalled:
We were rounding a curve, going down a hill, and suddenly there was a sharp loud
report--a shot. It seemed to me to come from the right, above my shoulder, from a
7
building. Then a moment and then two more shots in rapid succession.

Luke Mooney, of the Dallas County Sheriff’s office, testified:
The second and third shot was pretty close together, but there was a short lapse there
8
between the first and second shot.

Secret Service Special Agent (SA) Paul Landis, standing on the right rear running board
of the President’s follow-up car, recalled only two shots. He said that the interval
between the first and second shots was enough for him to quickly look at the President,
scan the depository building and the crowd and look at a tire of the President’s limousine.
He concluded:
The time lapse between the first and second report must have been about four or five
9
seconds.
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Bonnie Ray Williams, one of three men watching the motorcade from the fifth floor of
the Texas School Book Depository just below the window where the rifle was seen,
recalled:
The first shot--there was two shots rather close together. The second and the third
10
shot was closer together than the first shot and the second shot, as I remember.

Deputy Sheriff Roger Craig standing on Main Street watching the motorcade testified:
Mr. BELIN. About how far were these noises apart?
Mr. CRAIG. The first one was—uh—about three seconds—2 or 3 seconds.
Mr. BELIN. Two or 3 seconds between the first and the second?
Mr. CRAIG. Well, it was quite a pause between there. It could have been a little
longer.
Mr. BELIN. And what about between the second and third?
Mr. CRAIG. Not more than 2 seconds. It was—they were real rapid.
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Senator Ralph Yarborough, riding with the Vice-President, provided an affidavit stating:
After what I took to be about three seconds, another shot boomed out, and after what I
took to be one-half the time between the first and second shots (calculated now, this
would have put the third shot about one and one-half seconds after the second shot-by my estimate--to me there seemed to be a long time between the first and second
shots, a much shorter time between the second and third shots--these were my
impressions that day), a third shot was fired. After the third shot was fired, but only
after the third shot was fired, the cavalcade speeded up, gained speed rapidly, and
roared away to the Parkland Hospital.
I heard three shots and no more.
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SA Winston Lawson, traveling in the lead car ahead of the President, testified:
... It came from behind me. Then I heard two more sharp reports, the second two were
closer together than the first. There was one report, and a pause, then two more
13
reports closer together, two and three were closer together than one and two.

SA Rufus Youngblood, riding with the Vice-President, recalled:
There seemed to be a longer span of time between the first and the second shot than
14
there was between the second and third shot.
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SA George Hickey, riding in the rear of the President’s follow-up car, provided this
account:
After a very short distance I heard a loud report which sounded like a firecracker. It
appeared to come from the right and rear and seemed to me to be at ground level. I
stood up and looked to my right and rear in an attempt to identify it. Nothing caught
my attention except people shouting and cheering. A disturbance in 679x [the car he
was in] caused me to look forward toward the President’s car. Perhaps 2 or 3 seconds
elapsed from the time I looked to the rear and then looked at the President. He was
slumped forward and to his left, and was straightening up to an almost erect sitting
position as I turned and looked. At the moment he was almost sitting erect I heard two
reports which I thought were shots and that appeared to me completely different in
sound than the first report and were in such rapid succession that there seemed to be
practically no time element between them. It looked to me as if the President was
struck in the right upper rear of his head.
The first shot of the second two seemed as if it missed because the hair on the right
side of his head flew forward and there didn’t seem to be any impact against his head.
The last shot seemed to hit his head and cause a noise at the point of impact which
15
made him fall forward and to his left again.

Many others recalled that the second and third shots were closer together than the first
and second, including Special Agents Forrest Sorrels16, William McIntyre17, William
Greer (driver of the President’s limousine)18 and Samuel Kinney (driver of the Secret
Service follow-up car)19, Sheriff’s Deputies C.M. Jones20, Allan Sweatt21, John
Wiseman22, Harold Elkins23, Dallas Police Chief Jesse Curry24, Dallas police officer
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Clyde Haygood25, and bystanders Victoria Adams26, Eugene Boone27, Lee Bowers28,
Rose Clark29, James Crawford30, Wesley Frazier31, James Jarman Jr.32, Emmett Hudson33,

23

Elkins: WC 19 H 540 (Decker exhibit). Elkins said a “couple of seconds elapsed” after the
first and “then two more shots ring out”

24

Curry: WC 4 H 172. Chief Curry was not asked directly about the shot pattern. He was asked
about the positions of the President’s car on Elm Street when he heard the shots. He said that
he heard the first shot when the President’s car was mid-way between Houston Street and the
overpass; that at the second shot the car was about 25-30 feet further along; and the third
occurred after it had moved another 15-20 feet. In making this distinction of the distances
traveled between the shots, he described the last two shots as being closer together as
measured by the distance the President’s car traveled between shots.
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...
Q
A
Q
A
Q
A

Shortly after there were two more in rapid succession.
Did you recognize any of the noises as rifle shots?
Well, the two that come in fast succession by that time, like I said, people were hollering, and
then I recognized them, they were rifle shots.
Approximately how much time lapsed from the first noise you heard until you heard the second
noise?
It was just a few seconds.
How much time elapsed from the time you heard the second noise until your heard the third
noise?
When I heard the second noise, the third was followed nearly just right back to back. It was
fired in rapid succession.
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however: see, infra, fn. 78.
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Billy Lovelady34, John Martin Jr.35, Mary Ann Mitchell36, Joe Molina37, Lillian
Mooneyham38, Samuel Paternostro39, Arnold Rowland40, Edward Shields41, William
Shelley42, Ruth Smith43, John Solon44, Pearl Springer45, Ruth Thornton46, and reporter
Mary Woodward.47
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There were many others who reported hearing a shot and then two more shots, without
describing the relative times between shots.48
The witnesses who recalled equally spaced shots
There were ten witnesses who thought that the shots were about equally spaced. This
evidence is important because it provides an indication of just how close the last two
shots could have been. It would be less likely that the last two shots were extremely close
together if ten people thought they were about equally spaced.
Four witnesses, Clifton Carter, Delores Kounas, James Romack and Jack Watson, gave
unqualified views that the spacing was "even" or "equal".
Carter stated in an affidavit dated May 20, 1964:
"I distinctly remember three shots. There was an interval of approximately 5 to 6
49
seconds from the first to the last shot, and the three shots were evenly spaced."

An FBI report on Delores Kounas states:
"She stated there were three of these noises which she now knows were shots equally
50
spaced by a few seconds."

In his first two statements in March 1964 James Romack did not comment on the
spacing. This comment was made in response to a somewhat leading question at his
deposition on April 8, 1964:
"Mr. ROMACK. Oh, they happened pretty fast. I would say maybe 3 or 4 seconds
apart.
Mr. BELIN. Were they equally spaced, or did one sound like it was closer than another
one in time?
Mr. ROMACK. It sounded like to me that they were evenly spaced. They rang out
pretty fast.
Mr. BELIN. Have you ever operated a bolt action rifle?
Mr. ROMACK. Yes, sir.
Mr. BELIN. Do you own one?
Mr. ROMACK. Yes, sir.

48
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Mr. BELIN. Did it sound like the shots were faster than it could be operated with a bolt
action rifle?
Mr. ROMACK. No, sir."

51

Jack Watson was operating radio communications in the Sheriff’s office in the Courts
building which looks out onto Main Street, a short block from the Texas School Book
Depository. He said:
"and about that time I heard three loud reports evenly spaced which I presumed to be
52
rifle or shotgun blasts."

Another four witnesses: API photographer James Altgens53, motorcycle patrolman
Marrion Baker54, Dallas news photographer Thomas Dillard55 and bystander Ronald
Fischer56 gave qualified opinions, using words like "almost regular", "approximately",
"pretty well even". Fischer said "As far as I can remember, the shots were evenly
spaced." but he also thought he had had heard four shots. Altgens could recall hearing
only two of the shots and was not certain how many there were.
Emmett Hudson, testified in July 1964 that the shots were equally spaced. However, the
FBI report about Hudson made a few days after the assassination stated:
"He said he was looking directly at President Kennedy and saw his head slump to one
side simultaneously with the loud report made by the first shot fired by the assassin.
He said he then heard two more loud reports which sounded like shots, such reports
coming in rapid succession after the first shot. He volunteered the shots were fired
'just about as fast as you could expect a man to operate a bolt action rifle' or words
57
that effect."

In his deposition on July 24, 1964 Hudson gave a confused story that was very different
from his earlier statement. At this time he thought the shots took place over two minutes
and "seemed pretty well evenly spaced". The inconsistency between this testimony and
his much earlier statement was not addressed.
Two witnesses, Lawrence O’Brien and Phillip Willis, thought the shots were equally
spaced but they appear to have been occupied with other tasks at the time of the shots.
O'Brien was in one of the open press cars in the motorcade. He provided his ‘impression’
of the shot spacing, in response to a rather leading question:
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"Mr. ADAMS. Is it your recollection that these sounds were evenly spaced?
Mr. O'BRIEN. That is my impression. As I say, I apparently immediately engaged the
driver in conversation after the first shot which forces me to conclude that there had to
be a time between the first and second and third shots- because I simply-describing
the exchange of my question and his answer, and his answer, I must say, probably
was completed after the third shot. But he had started his answer to the question at
58
about or just before the third shot."

Willis, thought the shots were fired approximately two seconds apart but he said his
immediate attention was on his daughters:
"I proceeded down the street and didn't take any other pictures instantly, because the
three shots were fired approximately about 2 seconds apart, and I knew my little
daughters were running along beside the Presidential car, and I was immediately
concerned about them, and I was screaming for them to come back, and they didn't
hear me. But I was concerned about them immediately, because I knew something
tragic had happened, and the shots didn't ring out long like a rifle shot that is fired into
59
midair in a distance."

Witnesses who recalled the reverse pattern
Six witnesses apparently recalled the reverse pattern of shots with the first two sounding
closer together than the second and third.
The President’s secretary, Kenneth O’Donnell, riding on the left side of the middle seat
of the President’s follow-up car, described the shots this way:
Mr. SPECTER. And was there any distinguishable tempo to the shots?
Mr. O’DONNELL. Yes; the first two came almost simultaneously, came one right after
60
the other, there was a slight hesitation, then the third one.

It may be noted this statement was made six months after the assassination and Mr.
O’Donnell had not provided any statements or notes close to the time of the
assassination.
Nellie Connally, who was sitting beside her husband in the President’s limousine, thought
the first two shots ‘seemed’ closer together than the second and third:
Mr. SPECTER. What is your best estimate on the time that passed from the first to the
last shot?
Mrs. CONNALLY. Very short. It seemed to me that there was less time between the
61
first and the second than between the second and the third.

Her recollection of this was provided on April 21, 1964. There is no earlier statement or
note in which the shot spacing was mentioned.
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Cecil Ault was inside a courtroom in the Court House on Houston Street looking through
a closed window. He did not testify and gave only a verbal statement to an FBI agent
that is contained in an FBI report.62 According to the report, Mr. Ault “noted that the first
and second shots sounded to him to be close together and the third shot was spaced more
after the second shot, first two shots sounding close enough to be automatic rifle”. The
report also states: “Following the first shot Mr. Ault noted that President Kennedy
appeared to raise up in his seat in the Presidential automobile and after the second shot
the President slumped into his seat”. (It may be noted that the President actually fell over
in his seat immediately after the third shot, which struck his head).
William and Gayle Newman were standing with their two children on the sidewalk 15
feet from the motorcade’s path at the time of the shots. The FBI report on Gayle Newman
dated November 24, 1963 states: "She believed there were first two shots in succession, a
pause, and then another shot was fired which struck the President".63 In a separate FBI
report of the same date regarding William Newman this statement is found: "It was his
belief that two shots were fired in rapid succession".... and "about that time another shot
was fired which he estimated was about 10 seconds after the first shot was fired".64
Texas School Book Depository employee, Steven Wilson, was sitting in his office three
floors directly below the sixth floor window sniper’s nest. He gave a statement in
December 1963 in which he did not mention the spacing of the shots. In a statement
dated March 25, 1964 he said he was positive that he heard three shots and gave his
‘opinion’ of the spacing:
In a matter of ten seconds or less after car and occupants were obscured from my view
by the trees, I heard three shots. I am positive there were three shots, no more and no
less. It is my opinion there was a greater space of time between the second and third
shots than between the first and second. The three shots were fired within a matter of
65
less than five seconds.

Conclusions about the shot pattern
As seen from the above review of the evidence, there are at least 44 witnesses who
recalled a relatively long pause after the first shot and a much shorter separation between
the last two. Only 6 thought the pattern was the reverse. Another 10 may have thought the
shots were fairly equally spaced.
If one assumes that the likelihood of a witness recalling a simple pattern of three loud
noises correctly was at least as great the likelihood of recalling it incorrectly, there is only
one rational conclusion to be drawn from this evidence: the last two shots were closer
together than the first two. If the shot pattern was 1…2…….3 one would have to explain
how it could be possible that only 6 out of 60 witnesses perceived the pattern correctly.
One would have to explain not only why the rest of the witnesses were mistaken, but why
44 of them randomly made the same mistake.
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Page 11
One can conclude from this evidence that there were three unevenly spaced shots, the
second shot being closer in time to the third than the first. Since the difference in spacing
of the shots was obvious to so many witnesses, one can conclude that the second shot
occurred several frames after the midpoint between the first and third shots. From the
witness evidence as a whole, it appears likely that the last two shots were separated by a
perceptible but brief pause.
The time of the first shot
There is some dispute as to the time of the first shot. There appears to be a convergence
of evidence of witnesses in the motorcade who recalled that the first five cars had turned
the corner at Houston Street and Elm Street when the first shot was heard.66 The Zapruder
film shows the fifth car (the Vice-President’s security car) still turning the corner at frame
191. This is consistent with the recollection of Hugh Betzner whose photograph, taken at
frame 186, was made just before the first shot occurred. He said that heard the shot as he

66

These witnesses are:
In the VP car (4th in motorcade):
Hurchel Jacks (driver), WC 18 H 801, said "My car had just straightened up from making
the left hand turn" when the first shot rang out.
SA Rufus Youngblood, WC 18 H 767, said that the VP car had turned the corner and he
observed grassy area to his right before first shot was heard.
Vice-President Lyndon Johnson WC 5 H 562: said he heard the first shot "after we had
proceeded a short way down Elm Street"
Lady Bird Johnson, WC 5 H 565: said "we were rounding a curve and going down a hill"
when the first shot was heard.
Senator Ralph Yarborough WC 7 H 440: "as the motorcade went down the slope of Elm
Street a rifle shot was heard by me".
Occupants of the VP follow-up car (5th in motorcade) described the moment of the first shot:
Joe Rich. (driver), WC 18 H 800: "I was staying right on his bumper" (of the VP car).
"we turned off Houston Street onto Elm Street"
Clifton Carter, WC 7 H 474: "our car had just made the lefthand turn off Houston onto
Elm Street and was right along side of the Texas School Book Depository Building"
SA Kivett, WC 8 H 778: "The motorcade was heading slightly downhill toward an
underpass. As the motorcade was approximately 1/3 of the way to the underpass.."
SA Johns, WC 18 H 764: "at this time were were on a slight downhill curve to the right"
SA Taylor, (18 H 782): "our automobile had just turned a corner"
Occupants of Mayor Cabell’s car (6th in motorcade) recalled hearing the first shot as follows:
Milton Wright (driver), WC18 H 802: "had just turned onto Elm Street and approximately
30 feet from the intersection" [note: the turn onto Elm begins before the streets intersect
due to the greater than 90 degree angle turn at Elm].
Earle Cabell, WC 7 H 479, said that he was turned around talking to Rep. Roberts and
Mrs. Cabell with the TSBD situated to his back.
Mrs. Cabell, WC 7 H 486, "we were making the turn" ... "I was directly facing [the
TSBD]"
[Rep. Ray Roberts did not provide any statement.]
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was starting to wind his camera to take another. It is also consistent with the recollection
of Phillip Willis who said that his photograph of the President, exposed at frame 202, was
taken at the very instant the first shot was heard. His daughter, Linda, said that the first
shot occurred when the President’s limousine in line with her and the Stemmons sign,
which occurs between frames 195 and 207.67
Author Gerald Posner, in his book Case Closed, suggests that there may have been an
earlier shot, at approximately frame 160, which missed the limousine entirely. 68 He
proposes this scenario to explain John Connally’s recollection that he was hit by the
second shot. He suggests that the Governor and the President were both hit by the second
shot at frame 223. This scenario, a modification of the single bullet theory (SBT)
proposed by the Warren Commission, has been widely accepted, although the support for
it appears to be largely conjectural.
How the shot pattern evidence affects the analysis of the assassination
In his theory, Posner posits that the bullets were fired at frames 160, 223 and 313 of the
Zapruder film. This would mean that the second shot occurred almost five full seconds
before the fatal shot, making the time between the first and second much shorter than the
interval between the second and third.
The shot pattern evidence establishes that there was only one shot prior to the mid-point
between the first and last shots. The Posner ‘second bullet SBT’ hypothesis is cannot be
reconciled with the shot pattern evidence. If the SBT is correct, it must have occurred on
the first shot69.
Since the third shot struck the President in the head between frames 312 and 313, if the
first shot occurred very close to frame 200, the mid-point of the shooting was at frame
256. The second shot must have been fired a perceptible amount of time after this mid-
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Betzner: statement, Nov. 24, 1963, WC 24 H 200; Phillip Willis: WC 7 H 493; Linda Willis:
WC 7 H 498.
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Gerald Posner, of Case Closed, (New York: Doubleday, 1993), Ch. 14. Posner does not deal
at all with the witness evidence cited above indicating that the VP and VP follow-up car had
made the turn by the first shot. At frame 160 even the VP car has not completed the turn and
the VP follow-up car is just entering the intersection.
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Not surprisingly, practically all of the witnesses who commented on the President’s reaction
to the first shot said that he immediately move to the left and brought his hands to his neck.
Only one witness, SA Glen Bennett riding in the follow-up car behind the President, reported
seeing him being hit by the second shot (Nov. 22, 1963 statement WC 18 H 760) although his
original handwritten notes (CE 2112, WC 24 H 542) suggest it was the first shot:
“At this point I heard a noise that immediately reminded me of a firecracker. I immediately, upon hearing the
supposed firecracker, looked at the Boss's car. At this exact time I saw a shot that hit the Boss about 4 inches
down from the right shoulder; a second shoot (sic) followed immediately and hit the right rear high of the
boss's head.”

SA Hickey, who was seated beside Bennett, specifically noted that the President was not hit
by the second shot and that it appeared to pass to the right of his head as his hair flew up at
the moment the second shot was heard. See fn. 36. The only other point in the car struck by a
bullet was Governor Connally.

Page 13
point to account for the number of people who observed the unequal spacing. A second
shot at frame 275 would make the time difference between the first and second shots
twice as long as the interval between the last two, which is what many witnesses recalled.
The Warren Commission found that a minimum of about 2.3 seconds was required to
fire, reload aim and fire again using Oswald’s rifle.70 This appears to be based on the FBI
re-enactment using that rifle. FBI ballistics expert Robert Frazier, who actually fired 3
shots in 4.6 seconds, said “4.6 seconds is firing this weapon as fast as the bolt can be
operated, I think”.71 The FBI’s Ronald Simmons noted that one marksman fired three
shots in 4.6 seconds using the telescopic sight and three shots in 4.45 seconds using the
iron sights.72 There was no time placed on the middle shots so we cannot determine the
smallest interval between shots. None of the FBI marksmen had practised with the
Mannlicher-Carcano rifle. Simmons admitted that with practice the shooter would likely
be able to operate the bolt smoothly without moving the rifle from its target.73 There was
evidence that Oswald practised using the bolt action.74
The witness evidence establishes that if Governor Connally was hit by the second bullet as he and his wife always maintained - it must have struck him around frame 270 or later.
Since Zapruder’s film ran at an average speed of 18.3 frames per second, if Connally was
hit any later than about frame 276 there would have been less than 2 seconds between
shots and, therefore, more than one person shooting.
A shot around frame 270 would fit the shot pattern and would be consistent with the
Warren Commission’s ‘lone assassin’ conclusion. So, if the Warren Commission reached
the correct conclusion and Connally was right about being hit by the second shot, there
should be evidence of a shot striking him in the back at around frame 270.
There has not yet been a satisfactory resolution to the timing of the shots. The different
explanations that have come forward do not explain all the evidence. Indeed, they all
contemplate that a substantial amount of apparently reliable evidence is wrong. The
single bullet theory did not receive unanimous endorsement of all members of the Warren
Commission and has been mired in controversy since 1964.
We need to take a careful look at bodies of consistent witness accounts before reaching
firm conclusions. When this witness evidence is dusted off and re-examined, it provides a
surprising new perspective on the sequence of events during those tragic and awful few
seconds in Dallas 40 years ago.
Andrew M. Mason
January 22, 2003.

70

WR 97.

71

Frazier: WC 3 H 407

72

Simmons: WC 3 H 446
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WC 3 H 449
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Testimony of Marina Oswald: WC 1 H 53 and 65

