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SR Mr. Abraham'Zapruder, Dallas, Texas, made photographs
of the presidential motorcade in an area on Elm Street just
west of the intersection of Elm and Houston Streets, using a
Bell £ Howell 8 millimeter Zoom lens camera loaded with color’
film. He started photographing the motorcade after it made the
turn onto Elm Street. He started taking pictures prior to the
first shot that was fired and continued making pictures until
the motorcade disappeared to his right,

He took the film to Jamieson Film Company in Dallas
for processing and stayed with it during the processing. From
the original print he had three copies made. He subsequently
turned over two copies to the Secret Service and sold the
original and one copy to Life Magazine. .

Mr. Zapruder's camera was examined in the Laboratory
and found to operate at an average speed of 18.3 frames per
second. . . : : '

i
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On 2/25/64% Mr. Herbert G. Orth, Assistant Chief of

_ Life Magazine's Photographic Laboratory, provided the original

of the Zapruder film for review at The President's Commission
by representatives of the Commission, Secret Service and FBI.
A3 a result of this conference, Nr. Orth offered to make 35 mm
slides of pertinent frames (171 through 343). Three sets of
these slides were prepared and one copy provided to the

Commission, one copy to Secret Service and one copy to IBI.
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- -, Itr, Orville 0. Tlix made a series of 8 mm color motion
pictures at the corner of Elm and Houston Streets as the
motorcade turned north on Houston. He was in a position near
the curb on the southwest corner of the intersection and made
pictures of the left side of the presidential car. After the

“ .- car went by he proceeledto a point about 20 feet on the south

... side of Main_ Strect and made a series of pictures using the . ...’
.~ Zoom lens completelyopen, ' : . . S
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tr. ilix's camera was a Keystone Auto-Zoom 8 fm HCVJe
camera and was examined by the Laboratory and found to
e operate at an averdge speed of 18.5 frames per second.
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: tirs 4arle‘“uchmore made 8 mia color motlon p’cturps
from a pOSlthﬂ on the northwest ccrner of the intersection
of Main and Houston Streets where she had a view of the
motorcade as it turned west from llouston into Elm Street.
She stated that after hearing the first shot fired she
panicked and did not take any other pictures,
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. From a review of the UPI bock "Four Dajs, : :
representatives of the Bureau determined that erroductlons Pt
of photographs from motion picture film in this bock were :
other than those from the !llix and Zapruder films, ©n the :
basis of this information, a cony of a roll of film exposad %
"by ¥rs. lluchmore was obtained from United Press International 73
in lew York City. I!rs. Iluchmore's camera was cbtained and is i
a Keys tone K7 8 mn rotion picture camera, This camera was <
examined in the Laboratory and found to ocperate at an :.
average speed of 18.5 frameo par second. i
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The amateur assassination films taken by .

° Mr. Abraham Zapruder, Mr, Orville Hix and Frs. Marie Muchmore 4
= “including 35 mm color slides made by Life Magazine from ‘the . 3
original Zapruder film, were reviewed extensively at the - -3
Commission by representatives of the Commission, Secret E
Service .and FBI. Doctors who attended the President and y
Governor Connally, wound ballistics experts and Governor and - -3
Mrs. Connally also reviewed the films on occasions. The film . - S
reviews were made to establish the location on the film where — = - °

the shots occurred that struck the President and Covernor ,

It is noted that only the shot that struck the President in
the head can be definitely established on all three films,
Extensive background material was developed, such as the speed
‘of the 8 mm cameras used in making the films, To assist in
the recording of the material developed, each individual frame
of each motion picture film was assigned a nurmber. The frames
of the Zapruder Film vwere numbered beginning with 1 2t the
point of the film where the presidential motorcade pictures
actually begin. This same systenm was used in nurbering the
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Hix and Muchmore films., The 35 mm slides were numbered to LT
conform to the frame numbers of the Zapruder f£ilm, During i
the film review, all aspects of the films were studied for - . . &
any evidence that would contribute to the location of the LR

shots, other than the head shot. Such things as visual
. observations of the reaction of the President and o
Covernor Connally, as well as other occupants in the car,

were considered. Action of Secret Service Agents riding in
the follow-up car and motorcycle policemen riding behind the -
. presidential car were checked for possible evidence. o

-~ PEVIEYS OF ASSASSIMATION FTLMS AT TIIC COHNISSTINY -

S On January 23, 1964, Commission rermbers. Joseph Ball,
David Belan, Melvin Lisenberg and Horman Redlich and Secret
Service Inspector Thomas Kelley met with Inspector Lezo J.

. Gauthier of the I32I at the Corwission fop review of the E L e
visual aids that had been prepared by the FBI, S

' .On January 27 and 28, 1964, the following individuals
attended the initial review of a copy of the Zapruder film: ‘
Representatives of the Commission; Inspector Leo J, Gauthier

- and staff and SA lLyndal L, Shaneyfelt of the FBIj and L

;- Inspector Thomas Kelley and Special Agent John Joe Hawlett -

"7 of Secret Service. . . : . ae m

i On-January 29, 1964, representatives of the Commission
met with Inspector J. R, Halley (FBI) and Inspector Leo J. 2

- Gauthier and aids (FBI) for a further review of the Zaprudepr - ..
el film. and the initial-review-of the Hix FiYmy e

- - - - - - -
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On Febrnary 25,

1964,

Comnmission representatives
met with Secret Service Inapector Thomas e
representatives J. R, Malley, Leo J. Gauthier and Lyndal L, '
Shaneyfelt for a further rev1ew of the Zapruder and Nix films

¥Yelley and FBI

and an initial review of the Huchmore film,
Orth from Life Maga21ne made available the orlglnal of the
Zapruder film which was reviewed,
volunteered to make 35 mm slides of cach of the pﬂrtlnont
framps of the Zapruder f11m. .

On April 14, 13964, representatives of the Connls ion

On this occasion, Mr, Orth.”i-->~

Mr. Herbert G, -~

met with FBI represnntatlves Malley, Gauthier and Shaneyfelt
for a review of the slides made by Life Magazine from the

" Zapruder f11m, as well as the Zapruder, llix and lMuchmore films.
Commander James dJd.
Havy Hospital, Bethesda, Meryland; '
Thornton+ Bos well, U, S,

e following individuals were also present:

mes, U, S,
Pommander J.

llavy ledical School,

Bethesda, Maryland; Colonel Plerre A."Finck, Chief of Wound

Ballistics, Pathology of the Armed Torces Ins tltute of Pathology;
Dr. A. G.,~0Olivier, Chief of Yound Ballistics Branch, Edgewood

Arsenalj Dr, F.tf“ﬁaght Jdr., Deputy Chief of Blochemastry
and Chlef of 'lound P sessment Branch, Edgewood Arsenal.
purpose of this review was to relate the knowledge of the
doctors to the events depicted in the films.

. On April 21, 1364, ropreuentatlvns of the COﬂmlsalon
-met with FBI repreqentatlvcs Malley,

The

Gauthier and Shaneyfelt

)u.?.,z

for a further review of the Zapruder, liix and Huchmore films,
as well as the 35 mm slides of the Zapruder film,

following individuals were also present at this

The

reviev:

" Dr. Gregory and Dr, Shaw, who examrined Governor Connally at
Parkland Hospital in Dallasj Dr, Light and Dr, Olivier from

~ the Yound Assessment.and Yound Ballistics

Sections of Fdgewood

Arsenalj Dr. Joseph Dolce, Consultant to the Biochemistry

D1v151on of Edgewood Arsenalj and Covernor and ups“~Connallj;
The purpose of this review was t6 relate the knowledge of the

~ “doctors and the recollection of the Connallrs to the events
- deplcted in the fllmr
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?éh-suACTMENTﬁIM DALLAS, TEYAS, ON MAY 24, 1964
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assassination site in Dallas, Texas, including a detailed
re-enactment. SA Lyndal L, Shaneyfelt, Laboratory Photographer
R. E, Triplett and lr, Roy Rose of the Lxhibits Section made a
preliminary survey on 5/23/64% at which time plans were formulated
for the method to be followed in re-enacting the assassination.
at which time preliminary information was developed., Since the
amateur films made by Mr. Zapruder, Mr. Nix and Mrs. Muchmore
were to be the primary basis on which the re-enactment was to

be made, it was essential that their exact camera positions be
developed. The position of Mr. Zapruder was known, since he .

was on a specific projection of a nearby structure. Since the
positions of Kr. Nix and Mrs. Muchmcre during the filming of
their pictures were not known, these positions were re-established
through use of their cameras and photographs made from their
films. : .
On Sunday, May 24, 1964, the re-enactment was started
at approximately 6:00 AM. The Commission was represented by
General Counsel J, Lee Rankin, lorman Redlich and Arlen Specter.’

© SA Lyndal L, Shaneyfelt, SA R. A, Frazier and Laboratory

Photographer R. E. Triplett were present from the FBI Laboratory.
Inspector Leo J. Gauthier and Mr. Poy Pose were present from

the Administrative Division and Inspector James R. Malley was
present from the Investigative Division. Inspector Thomas Kelley
and Agent John Joe H.wlett of Secret Service were present. A
sufficient number of Dallas Agents were also present to assist
the above individuals and two-way radio communications were in

~effect from all essential points,

The Dalias Police Department completely blocked off

 the portion of Elm Street where the assassination occurred,

Secret Service representatives had available a car closely
approximating that in which the President was riding and the
variations between the car used for the re-enactment and the
President's car were known and taken into account. Agents of
the Dallas Office, who were the approximate sizes of President
Kennedy and Governor Connally were used in the car to

.. re-establish as accurately as possible the films of the. - ..
. assassination, inqluding positions of the car in the street

On May 23 and 24, 1964, a survey was made of tﬁe T
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and the”p051t10ns of the individuals in the car. SA J Doyle

PRI PN

Williams was used in Governor Connally s position and L

SA James W, Anderton occupled the position of President Kennedy
"in the car. . .

. SA FraZLev was ¢tat10ned at the olxth floor w1ndow
of the Texas School Book Depository (TSBD) Building with the
rifle recovered from the building 1mmed1ate1y after the '
assassination. It is noted that the presidential car proceeded
down Main Street to lHouston Street, turned right on Houston
Street toward the TSBD Building and at the corner of the TSBD
Building turned left into Elm Street., The assassination
occurred along Elm Street, The view from the sixth floor
window of the TS$SBD Building is partially blocked by a trece for
a portion of the area of Elm Street.

The re-enactment was based primarily on the Zapruder -
film and for the purpose of restaging specific frames of the
Zapruder film a book of black and white photographs of the
pertinent frames was available. The first position established
was the location of the car in the street at the point where
the person aiming the rifle would have the last opportunity
- for a clear shot before the car passed under the tree. This
location was established through the Zapruder film and through
advice from SA Frazier in the sixth floor window. It has been
determined that this was frame 161 of the Zapruder film, The
next location was at a point in the street where there was a
clear shot through an opening in the tree, This position was
found to be frame 185 of the Zapruder film. The next position.
located was at a point where there was the first clear shot
after the car emerged from under the tree and this was frame
207. Other frames established were based on pertinent frames
developed during the numerous film reviews that had been made
at the Commission and they were frames 222, 225, 231, 235, 240,
249, 255 and 313, Frame 313 is the frame deplctlng the shot

that hit President Kennedy in the head. All of the ,
re-cstablishment of frame numbers after frame 207 were made on
the basis of the Zapruder film, using known reference points
in the background of the photographs, except frame 313, This
frame in the Zapruder film does not have any fixed reference
~points for the establishment of the location. Frame 24 of the
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'Nix film and frame 42 of the Muchmore film both depictvthévsﬂb%ii""
that hit the President in the head and both have fixed reference -

points on which this frame could be re-established. As each..
of the positions was fixed along Elm Street, SA Frazier made
studies of the poussible bullet path at each frame. Measurements
were also taken and a surveyor calculated the distances from

the point of the wound in Kennedy's back to the window and to

a fixed reference point in the street, as well as the angle to -

the window. In addition, photographs were made first with

4" by 5" Polaroid film to check the accuracy against the .
Zapruder photographs, then with 4" by 5" black and white film,
for permanent record after which the position was photograrhed
on 35 mm black and white film, 35 mm color film, and with .
Zapruder's 8 mm mction picture camera on 8 mm color film. After
frame 313 was established, the car was returned to the corner
of Houston and Elm Streets where it was located in a position
where there would be the first clear shot after the car turned
the corner at Houston and Elm Streets. This point was recorded
photographically with measurements and is referred to as point
"A," since the Zapruder assassination films do not include this
portion of the actual assassination route. , _

After the fixed positions were determined, the car

"was driven along the route at the previously estimated speed

of 11 miles per hour of the presidential motorcade and while
being followed through the rifle scope by SA Frazier was

photographed from the camera positions of Zapruder, Hix and
Muchmore, using their cameras. This run was re-enacted two

- times. . .

e Following the above portion of the re-enactment,

SA Shaneyfelt and Photograrher Triplett went to the sixth floor
wincdow of the TS3D Building and mounted an Arriflex 16 mm motion
picture camera behind the telescopic sight of the assassination
rifle. This was mounted on a tripod and positioned approximately
in the position believed to have been used by the assassin. The
car was then returned to the corner of Houston and Elm Streets
and relocated in the previously determined fixed position and
motion pictures were made at each of the points through the
telescopic sight of the rifle, ;Inspector Leo J. Cauthier
handled the re-establishment of the car and individuals in the
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car as related to the Zapruder film durlnp thls portlon of
the re-enactment. In addition, Ilfr.Redlich observed the car’
from the trlple overpass under which the presidential car =
traveled immediately after the assassination. !r.Pedlich
found that a shot could be f1red from the trlple overpass at
President Yennedy without going through the windshield. After
the motion plctures were made through the rifle scope of the
fixed positions on Elm Strecet, black and white motion pictures
were made of the car travellnp at the estimated 11 miles per
hour on the assassination route with the scope of the rifle )
and the camera following the car. This was then repeated and.
filmed on color film. ‘ .

This concludad the on-sight survey of the assassination

and the street was again opened to traffic at approxlmatﬂly

1: 00 PM.

" In the afternoon of 5/24/64, studies were made in a
garage near the assassination site, These studies were made
to determine the approximate angle of a bullet traveling
through the President's neck and through Connally's chest to

. determine whether or not there was any basis for the theory

that one shot could have gone through both individuals This
angle was re-established based on the Zapruder Dhotopraphs
and the known location of the wounds on both Kennedy and
Connally and was found to be approximately 17°. It is noted
that the angle from the rifle to the wound in the President's
back in the area near frame 222 is also approximately 17°,
Photographs were made at the garage of the alignment of the
wounds using a rod to show the wound alignment and a string

“along the wall in the background that had been placed by the

surveyor at 17°, This concluded the survey in Dallas.
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: SPLLD _OT CAR AID TLAPSED TINT BLTHNEH sprcrflc FRAMES © . ~ - E
; .'}bv”‘ . The snced of the pre 1dent1a1 car was caleculated f#» yé
: = - for the area betweean frames 161 and 313, which is a distance’ ]
: " of 136,1 feet, This represents 152 frames which are exposed 4
: . at the rate of 18,3 frames per second totaling 8.3 seconds, .:. 3
i . Based on this, it has been calculated that the presidential .- 3
i © car was traveling at an average speed of 11.2 miles per hcur e 3
) from oooltlon 161 to J13. . . A _ 7
o S &

"he followlnr is the llatlnf of the olnnaed tine -4

between'the various frame numbers eotabllohed during the
re-enactment:

From frame 161 to frame 313 is 152 frames tofwllng 2.306 seconds

PRSRYE N IR Y § EITUE R

" " 3gg " w w wiyy " 8,032, "

we

" " 385" m m W335 W . om 5.994 "

e il e o

m w186 " " " w37 ™ " ez v
W wla w o m o m o migg v w592 v
« w ogi0 % w w mig3 v w28 v ]
“ o m o apm o w m owal v« owe;m v

” }n 225§ (] " (] " pg L " 4,808 'ui,

PO T R T RO

ﬁ.: ‘_n 231 " "  on " 82‘ " " n,480 ﬁ:

}‘* ;
[T

s  ‘7T n  L 23% " " L} " 78 ” ' n‘ u.262' . "

LT SRR AL T LA

_ n:_.‘ n 2“6' n' " o ;h-73 i - o Aﬁ 3.939 . ﬁ?;f

i td s

" 1" 2[;9 ” " L " Gl' 1" ) ” 3.“07 Ilv

e

) A_f " 255‘ " . ow " 5p " W 3,169 LA

-




. PRV 4

1. et ks L

SUPYTLYOR'S PLPORT | é

. o " The follotr_\.ng table is a 11'§t1nP of the méa ure:;tie'-r‘{t; %
obta.med on site by County Surveyor Pobert %West as a result.. .. }

. of pcints located along the assassination route that were .-f i

‘ _establlahed through the re-enactment: - f

- , RIFLE TN YINDNY TOP BRIDGE MAIDPALL "é

FRAME  STATIN ELLEY, RIGLE TO LIHL OF NIGLE TO LINE OF i
00, 10, . HOPIZOH  SICHT DIST. UOPIZON  SIGHT DIST. |
P-K-H K-P B-K-H K-3 :

A . 431,97  40°10'  91.6 -0°27' 4470 %
161 3+29.2  429.25  26°53'  137.4 -0°07'  392,u :
166 3+30,1  429.20 26°52° 138,2 -6°07'  331.5 :
185  3+49.3 428,13  2u°1y! 154,93 +0°03'  372.5 é
136 ,3+50.8 428,05 24°03'  156.3 +0°03' 3717 :
207  3#71.1  427.02  21°50'  174.9 #0°12'  350,9. %
210 3473.4 426,80  21°34'  176.9 +00227.  243.8 !
222 3+85.9 426,11 20°23' 188,56 #9024 336.4 ¥
_;.}ézs 3+88.3 425,98  20°11° 130.8 +0°26'  334,0 é
?;_231 | 3493.5 425.69  19°47'  196.0 £0°23'  329.0 é
235 3+36.8  u25.52  19°26'  199.0 | +0°30f"'vazsés  4 ;
200 4+02.3 825,21  13°01'  20m,3 00340 320.8 f
49 4s10,0 w24,73 189320 211,39 +0°407 - 313.1 4
255 n+le.w u2u,u6 13°03'  218.0 +0ouyt  307,1 :
313 . 4+65.3 421,75  15°21'  265.3 +1028° 260.5 ;



