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ZAPRIZ;IP CMERA AND FILM  , --1 . 	..r■ •••.: 	• •■•• 	• 	• 

• Mr. Abraham Zapruder, Dallas, Texas, made photographs:•:,y •.' 
of the presidential motorcade in an area on Elm Street lust 
west cf the intersection of Elm and Houston Streets, using 
Bell t Ilowell 8 millimeter Zoom lens camera loaded with color 
film. He started photographing the motorcade after it made 	• 
turn onto Elm Street. He started taking pictures prior to the,,r :. , _; 
first swat. that was fired and continued making pictures until 

-the motorcade disappeared to his right. 	. ; - . 	 f:.." _ 	, 	• 	. 
 took the film to Jamieson Film Company 	

_ 
 

• for pioc2ssing and stayed with it during the processing. From 
the orii;•:..nnl print he had three copies made. He subsequently,,,%:...-.:, •• 
turnecr over two copies to the Secret Service and sold the 
original hnd one copy to Life Magazine. • . - • . : 

Zapruderts camera was examined in the Laboratory 
• .o operate at an average speed of.18.3 frames per.  

• 
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4 	...n 2/25/64 Mr. Herbert G. Orth, Assistant Chief of --1--  -., 
.ife. "..:-„cr.:_ne l s Photographic Laboratory, provided the original' -:41: 
of 1.'..:.'7-. -Juder film for review at The President's Commission :..:-.,.... 

'•' 1-"-!-•• --,2• -^-^^tatives of the Commission, Secret Service and THI..:*:,.1-2F-; ::., • .... 
.„..metv.r..) If.: . - - • 1 •■••,!ilt•  of this conference, Mr. Orth offered to make 36 suir.7:75 ::;;=  

,1,- lidea..of pertinent frames (171 through 343). - Three sets of .:kr4-71-1-1--5';' ' 
- thee- - l**.l i ,les were prepared and one copy provided to the '"- •;.t.40.--iF•i:2-it:,i.-:..z ::. _4.i.  

1 .-...-,-Oommission, one copy to Secret Service and one copy to FBI.--  ;,....--r:-  7-•.: ' 
.. . 	- , 	• , . , 	. 	,......;:,..-; , ,:.•-6.......;-.....r.4;1%,::-.1::,.....: ';' 

	

---- Vz 0-: 	•-• if 	I. 	. . ' • . ,r . r•-..."7:. 	...., ,... - ......e.  1••  . 7.-2: ?.. !. as. A ' ...; ;*---N;le• 4•*4. --.411; 6.r.."‘-304i.1•"•Pt AEVZ:;t4/,  

el'  lax eA; ER.%` AND 	FILM 	::. • - ..? 	.. - ' :7. 	'•':-. •i• '... ' -7  - '1'  - ■ ''' --: 2.  .-:.: •.: :". 1....fi ',.. ? • r.,t .. 
' • ; •■■■••••••••••■ ...ass. 	• 	 . 
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• "r-1"14  're'  ..? . C''"  .. 'Ir. Orville 0. Nix made a series of 8 am color motion ..7 5.•- 
-":' - 'picture, it the corner of Elm and Houston Streets as the :.-:•:`'r..- 2.. ‘  -A1-... 

rwto, -e‘r,e turned north on Houston. He was in a position near -4.2— 
.-1st-it... the curb on the southwest corner of the intersection and made .Z..•k*.,--4.1„...: 

pictures of the left side of the presidential car. After the '' =;-- - 
car went by he proceede to a point about 20 feet on the south t.

, 
 .:.., 

side of Main Street and made a series of pictures using the; -. j — 
zoom lens completely open. 
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Mr. Nix's camera was a Keystone Auto-Zoom. 
camera and was examined by the Laboratory and found 
at an average speed of 18.5 frames per second. 

8 mm movie  
to operate.i•,,,..,_ 

. 	.) 

• . 	. 	 . 

MUCHMORE CA!TRA AND FILM _ 	„., 

Mrs. Marie Muchmore made 8 mm color motion pictures 
from a position on the northwest corner of the intersection of 
Main and i;ouston Streets where she had a view of the motorcade .. ., 
as it turrsd west from Houston into Elm Street. She stated 
that after hearing the first shot fired she panicked and did 	.` 
not take t.r.y other pictures. 	_ . 

. 	. 
rrom a review of the UPI book *Four Days,* representa-

tives Cr* na Bureau determined-that reproductions of photographs. 
from mcti:n-picture film in this book were other than those 
from the :ix and Zapruder films. On the basis of this infor 
mhUor, 	. .2y of a roll of film exposed by Mrs. Muchmore was -i#;  

- m United Press International in New York City.,  
camera was obtained and is a Keystone K7 mm%' 

motion r4  ".ire camera. This camera was examined in the 	: • 	-• 
• La5orator;: and found to operate at an average speed of 

frames pe second. 
•. 

sprIm cr 17.A7i AND ELAPSED 'TIME BETWEEN SPECIFIC FRAMES: 

TINe speed of the presidential car was calculated 
-for the area between frames 161 and 313, which is a distancei- -:.'7,--  
of 136.1 feet. This represents 162 frames which are exposed 
at the rAto of 18.3 frames per second totaling 4.3 seconds.•::.i,;„_ 
Based on this it has been calculated that the presidential . 4,.:17;%- 

. • car was traveling at an average speed of 11,2 riles per flour 
from position 161 to 313. 

r 	' 	 ' • ..tk .• _ • 	 ik 
she following is the listing of the elapsed time 

between the various frame numbers established during the . 6 	•••• r. 
. re-enactments - 	. 	 ••;„-. ' • . - 	 • 	• 

^on .0). ,,•••ivar-,..., 
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• .Film prvrtir 

The aeateur assassination films taken by -; 
Mr. Abraham Zapruder, Mr. Orville Nix and Mrs. Marie Muchmore, 
including 3S mm color slide* made by Life Magazine from the 
original Zapruder film, were reviewed extensively at the 
Conrission by representatives of the Commission, Secret 
Service and FBI. Doctors who attended the President and 
Governor Connally, wound ballistics experts and Governor and 
Mrs. Connally also reviewed the titre; on occasions, The file' 
reviews were made to establish the location on the film where , . 
the shots occurred that struck the President and Governor.. 
It is noted that only the shot that struck the President is 
the head can be definitely established on all three 
Extensive background material was developed, such as the speed 
of the S um cameras used in making the films. To assist in  
the recording of the material developed, each individual frams.....-.;; 
of each notion picture film was assigned a number. The frames: 
of the Zapruder film were numbered beginning with 1 at the 
point of the film where the presidential motorcade pictures 
actually begin. This sane system was used in numbering tho:;,7-::r' 
Kix end Muchmore films. The 35 mm slides were numbered to,,"' 
cnnform to the frame numbers of the Zapruder film. During - e.. 
the film review, all aspects of the files were studied 
env uvidence that would contribute to the location of the-- 
shots, other than the head shot. Such things as visual 
e/uervations of the reaction of the President and - 
Governor Connally, as well as other occupants in the car. 
were considered. ,Action of Secret Service Agents riding in 
Itfkr folIcw-up car and motorcycle policemen- riding behind the 

.* -- Ortsidential car were Checked for possible evidence. 	 • 

• 

• 
. 	• . • On January 23, 1964, Commission members Joseph 
-David Ulan, Melvin Eisenberg and Worwan Redlich and Secret 
S4rwics Inspector Thomas Kelley met with Inspector Leo J. 
Gmothiem of the FBI at the Commission for review of this* --i. 
visual aids that had been prepared by the PI, • 

, . 	..1 	• 	... 4 	, • • , , - . i :- • i ' 	'- • 	...*. •• ' 7...it: 4. .t .r - - .2. a , -Alt.- 	• 	'.• 	' 
. , • 	On January 27 and 21, 1964, the following individual '-' t 

attended the initial review of a oopy of the Zapruder films, , 
. 	Representatives of the Commissions Inspector Leo J. Gauthier - 

and staff and SA Lyndal L. Shaneyfelt of the FBI; and-..  
: L.:.pector Thomas Kelley and Special Agent John Joe Hewlett'  

-   

'ci
,
.T. • 'of Secret Service. c''..e 941.G.i.. i34,1 1;a141, 1u*'"Ii-04-1.a... Poc•J 

ti
1 	 . 4. 

On January 29, 1964, representatives of the Commission 
11- at with Inspector J. R. Malley (FM) and Inspector Leo J. ;..;•:".:,..-.' 

- -: - Gauthier and aids (FBI) for a further review of the Zapruder  
f tu and the initial review of the Mix film, 	 ...,.  	— ..., ,i.:,:-. 	-k,, i•--.-; ,..: _At :•----.• 

•"..-. ,. 1 ...... 
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On February 25, 1464, Cossmission representatives - 
met with Secret Service Inspector Thomas Kelley and FBI 	-• •-•• 
reprentatives J. 	Malley Leo J. Gauthier and Lyndal i.. 	. 

Shaneyfelt for a further review of the Zapruder and Nix films 

and rn initial review of the Muchmore film. Hr. Herbert G. -..v 4,,,q-; 

Orth fzve Life r..Eazine made available the original of the • • ' 
Zapr....).-r film which was reviewed, On this occasion, Mr. Orth 	•- 
volu...-:sered to yaks 35 am slides of each of the pertinent 	c,7.- 
frames of the Zapruder file, 	 • • 

• " 	- .0n April 14, 1264, representatives of the Commissice 	- 
met with FSI reprasentatives Malley, Gauthier and Shaneyfelt 
for a review of the elides made by Life Magazine from the - • 
Zaprveer film, as well as the Zapruder, Nix and Muchmore films. 
The following individuals were also present; Commander James 
Muses, V. S. Navy Hospital, Bethesda, Maryland; 	 • - 

--;.••Commentlev J. Thornton. Boswell, U. S. Navy Medical School, 
Bethor.c..3, Maryland; Colonel Pierre A. rinck, Chief of Wound _ 

- 	Nallistics Pathology of the Armed Forces Institute of Pathology; 
Dr, A. G, Olivier, Chief of Wound Ballistics Branch, Edgewoo4 

-Arsenal* Oro  F. W. Light, Jr., Deputy Chief of Biochemistry 
rhier of Wound Assessment Branch, Edgewood Arsenal, The 

4-,P this review was to relate the knowledge of the 
`du"' tot the events depicted in the films. 

. 	• ..••• 	• 	. 	: .- - .e 7 ',..,—.':".,-,  .;,:eteNie..!`ec  

	

-.. 	 % 	On April 21, 1934, representatives of the Commission •:•‘::''' •4 ' ... 
. . . i ste t .i2.. r:./I representatives Malley, Gauthier and Shaneyfelt - r %'•.* -. 

.':' .""''' for a ft*rther review of the Zapruder, Nix and Muchmore films • '...=-•;...1-  o: 
„ ti,,,ea ..4.11 ;,4, the 3S sus slides of the Zapruder film. The ,,,,.';;,-2:'•. ...-:-  • 

itsIlowt. tir individuals were also present at this review* 	' ---- •-•-p  
'• --...*. 13:, trerory and Dr. Shaw, who examined Governor Connally at -;'•.'"'„•,-.,r',:.2:-?--:. '" 

.:...parkier.ci Hospital in Dallas; Dr. Litt and Dr. Olivier from' 	.' • " ' 

...„..,,,4,,•via.wotsz*Assessment and Wound Ballistics Sections of Edgewood 
.•ewoceaatreetifie ...r. Joseph Dolce, Consultant to the Biochemistry • .;•.-,.,--.4,6,-......, 

1 v!...: -...,:: a Edgewood Arsenal; and Governor and Mrs. Connalli..-;.&7-#'•'`--,, ,;.• 
'1 4.-"Y'Whe ,arpr.ets of this review was to relate the knowledge of the •-•-• 
.....,,.. doe cove and the recollection of the Connally* to the events --.." •'''.- L'-': V 	 ft, • .•   

--f '41 p!,ftTA  in -the films. 	---, 	 • • . 	.-...: 	. 	.•.. , -:-......-.-..... • ....,.?..-.- 

4-v-'''.1.• , 	 141a. 	 — 	•• , •• •• 

-i,..4-11.4 filo,;:, 4,-  %-•,;,_ - ...--i •-•-.: A ' 	4'  
Mgr a-. 14.-  m- eg 	ow, ,: 	-. : 	:- 	 _ _ 	, 	., 	.... 	

- -3-• ••, ....,•"..-74.i,.---- 
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RE-ENACTMENT IN DALIEXAS Lori  HAY 24. 19_64 

	

On May 23 and 24, 1964, a survey was made of thee- - 	74 
assassination site in Dallas, Texas, including a detailed 	 • 
re-enactment. SA Lyndal L. Shaneyfelt, Laboratory Photographer".1' 
R. E. Triplett andlir. Roy. Rose of the Exhibits 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 bc 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 -pacific projection of a.nearby.structure. Since the -- positions as f Mr. Nix and Mrs. Muchmore during the filming of - 

-their picrures.siere not knowns . these positions- were re-established -- 
through 	of their cameras and photographs made from their 

- films. 
••• 

:..-- 	 . 	... Sunday, May 24, 1964, the re-enactment was started =.:., 
at appro›.7i.,tely 6100 AM. The Commission was represented by :. 
cenere1 C-Irnel J. Lee Rankin, Norman Redlich and Arlen Spector. 
SA Lyndal L. Shaneyfelt, SA R. A. Frazier and Laboratory . 	. 
' 1, torrPr''..". R. E. Triplett were present from the FBI Laboratory. 

- --'-trnitrector Leo J. Gauthier and Hr. Roy Rose were present from - , 	.-  
tAa.4.cmx..iltrative Division and Inspector James R. Malley was '-,,--.:-.; . 	....._, 	. 	• 	 '  ,,.., pr.euent i:-.-..;,m the Investigative Division. Inspector Thomas Kelley 

., 	H.A., A4... :.An Joe Howlett of Secret Service were present.. A 
-zencia:-': lumber of Dallas Agents were also present to assist ,,,,>,.„,,... 

-'1$'4'""thc abcvc Individuals and two-way radio communications were ist.  
,--,- affact fro* all essential points.  

:4.....s—.....- 	The Dallas Police Department completely blocked off '■-- 
the porticn of Elm.Street where the assassination occurred. 	, 

..q-- 	Secret Service representatives had available a car closely - -   
approximating that in which the President was riding and the - 
variaticr.-  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 prA Governor Connally were used in the car to :. • 	- 
re-establish as accurately as possible the films of the • •,v6!;:i 
assassination, including positions of the. car in the street :, - 

. 
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a portion of the area of Elm Street. . • . 	.. 
- 	• 	- 	• 	' . 	 • 	%• 	: 	- 	. 	'. . 	 ... 	.. 

The re-enactment was based primarily on. the Zapruder '-'s-- • • 
film and for the purpose•of restaging specific frames of the',,,. .',.,, 
Zapruder film a book of black and white photographs of the ,.,.--.:, 
pe-'_inent frames was available. The first position established 
wa:, 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 -- 4  
location was established through the :'Zapruder film and through .,7:Ii  
-advice from SA Frazier in the sixth floor window. It has been 	>;:. 
dei:armined that this was frame 161 of the Zapruder film. “The_..: 
next location was at a point in the street where there was a -7,;-,,: 
cl-!ar shot through an opening in the - tret. This position was 
fore0 to be frame 185 of the Zapruder film. The next position:. 
located was at a point where there was the first clear shot '..,..ke:7:•11..'4 
atter the car emerged from under the tree and this was frame'4.:ii4 
20?. Other frames established were based on pertinent frames  
developed during the numerous film reviews that had been made . .:H.' 
av the Commission and they were frames 222, 225, 231, 235, 240; '., 
24q, 256 and 313. Frame 313 is the frame depicting the.shot, 	-7-. • . 	. 	.....,..,4 vl,..: . '.:-,.-, 	th%t hit President Kennedy in the head. All of the 	• ---.,--- t.• 
ru-cstablishment of frame numbers after frame.  207 were made On*s.'--; 
the basis of the Zapruder film, using known reference points-,',  
in the background of the photographs, except frame 313. This 

- frale in the Zapruder film does not have any fixed reference';' 
location.. location.. Frame 24of ths ;,„ 

.-- 	 :. 	.... ,--- - 	- v. 	•% -.., ..-'-,4 •'5-t 

t• 	
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SA Frazier was stationed at the sixth floor windosir,',: 
of the Texas School Book Depository (TSBD) Building with the 
rifle recovered from the building immediately after the 
assassination. It is noted that the presidential car proceeded' 
down Main Street to Houston 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 
occlrred along Elm Street. The view from the sixth floors kriY 
window of the TSBD Building is partially blocked by a tree.for ' 

and the positions of the individuals in the car.' SA J. Doyle --. 
Williams was used in Governor Connally's position and 
SA James W. Anderton occupied the position of President Kennedy, 
in the car. 

points for the establishment of the 

,46 
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Nix film and frame 42 of the Muchmore film both depict theShot 's. 
that isit the President in the head and both have fixed reference.. 
pc,irta on which this frame could be re-established, As each 

- 

	

of 	:-Trsitions was.: fixed along Elm Streets  SA Frazier made 
studies of the possible bullet path at each frame. Measurements 
were also taken and a surveyor calculated the distances from 
the psfrit of the wound in Kennedy's back to *the window and to 
a fi:.ed raference point in the street, as well at the angle. to :- 
the window. In addition, photographs were made first with 
4" by 5'' Tolaroid film to check the accuracy against the 
Zapruder photographs, then with 4" by 5' black and white film 
for ?alma:lent record after which the position was photographed_,  5. ...;: 
on :S ma black and white film, 35 ern color film, and with' 
ZapraJe..s's 8 mm motion picture camera on 8 mm color film. After- ;...-%... 
frame 311 was established, the car was returned to the corner.,,;,- 
of Hort.ton and Elm Streets where it was located in a position 
loner .:.ere would be the first clear shot after the car turned 
the (lornei. at Houston and Elm Streets. This point was recorded 

I__IOcally with measurements and is referred to as point 

	

I 	- 
t. 
 the Zapruder assassination films do not include this__ 

-port—:1 4  the actual assassination route. s 

After the fixed positions were determined, the car. •b 	• • was er'l.Viin along the route at the previously estimated speed 
-044r cif 11 miles per hour of the presidential motorcade and while 
	-wed through the rifle scope by SA Frazier was • 4 

from the camera positions of Zapruder, Nix and 
tising their cameras. This run was re-enacted two 

*-%.40e4a4IMI''` 4". A 44',KA•Inaj 	- 	• • 	 • 	° " 	 4 
. 	Following the above portion of the re-enactment,.-.‘:, ,'r-Daka-1*-% 

SA S'-.n'./felt and Photographer Triplett went to the sixth 
window of the TSBD Building and mounted an Arriflex 16 am inotion..•,-, 

. pic,:ura camera behind the telescopic sight of the assassination 
4  rifle. This was mounted on a tripod and positioned approximately.•, . 

A.4. #;* in the position believed to have been used by the assassin. The 
ea- t' .1 4  ■ :. on returned to the corner of Houston and Elm Streets 
and relocated in the previously determined fixed position and 
motion pit7tures were made at each of the points through the 
'tale ...conic sight of the rifle. Inspector Leo J. Gauthier' 
handled the re-establishment of the car and individuals in the..i 	. • 

c: 4 • • 

• „ 
• 

••••■•-•• 
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car as related to the Zapruder film during this portion  of- 
the re-enactment. 'In addition, SA Frazier observed the 
from the triple overpass under which the presidential car 	4 
traveled iArtediately after the assassination. SA Frazier 
found that a shot could be fired from the triple overpass- at 	• '- 
President Yennedy without going through the windshield. After. 
the motion pictures were made through the rifle scope of the .-..",. 
fixed positions on Elm Street, black and white motion pictures.  
were made of the car traveling at the estimated 11 miles per 
hour on the assassination route with the scope of the rifle 
and the c;.mera following the car. This was then repeated and,  
filmed on color film. 	 - , 

This concluded the on-sight survey of the assassination 
. and the f,:rcet was again opened to traffic at approximately 	.• 

. 	 In the afternoon of 5/24/64, studies were made in a 
garage r.•• • the assassination site. These studies were made  
to dote. ....,1 the approximate angle of a bullet traveling - 	„I..i;,.,1,..,.. ,.... 
• through --. President's neck and through Connally's chest  

cletcr--lin --.2ther or not there was any basis for the theory  
: . that one bitot could have gone through both individuals. This  
.. ■nille i!7.-  r^-established based on the Zapruder photographs 

•"' -:: and the ....-m location of the wounds an both Kennedy and  

- -Y- Connally -ho was found to be approximately 17°. It is noted ./--- 
.t.' that the 4ngle from the rifle to the wound in the President's -....•-...-- 

LA 1.4 U:4■11 area near frame 222 is also approximately 17°. - - 	• ' . 	•-• 
were made at the garage of the alignment of the.,,,  

wo-znds'uling a rod to show the wound alignment and a string .7' :, 	2.? 
' along the wall in the background that had been placed by the 7. ---i 
Lurveyor at 17°. This concluded the survey in Dallas. ---*-,7-.=.;,- 

--- • • 	, 1. 	.7' :.,' • ,..:.•••:":-.‘ -, ..• .-. 	.% 
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. _ 
TO: 	Mr. .7. Lea Rankin 	t  

F1014: 	Arlen Specter 

SUBJECT: Agenda for On-The-Site Tests at Dallas 

I. Objectives 	 • 

A. Tile precise positions on Elm Street of President *Carmody and 
Owernor Connally should be detertained.vhere they vent vbens 

• 1P9 
1. Frame 199 vas ptlotographed by ZeDrudirl 

'61  • TM* 225 vas photographed by Zepruderi 
•*• 23/ 

Frame 240 vas photographed h)ffavuderl 

Frame 313 vas photographed by Zapruder. 

positions =Ms Street of President Kennedy and 
Cv/crnor Connally should be determined and the corresponding - 
4.-.Noy number on the Lapiuder film should be ascertained item 

1. OsvaldVould have had his first clear shot at President 
Keinieq after President Kennedy emerged from behind the . 
tree. - 

2. Oswald vould have had his first clear shot at Governor 
- Connally after Governor Connally emerged from behind the • 
tree. 

3. Oswald vould have had any clear shot through the tree. 

Osvald vould have had his last clear shot at President 
Kennedy before President Kennedy vent behind the tree. 

C. A determination should be made whether the vounds on President 
Kennedy or Governor Connally could have been caused by a shot 
tired free: the Triple Und.arpaes... 

• 

• J 

4 

S;74' 



I 

;-■ 
I ` • 

II.  Pr.....27rato St s Before Departing for Dallas 
A. Arrange to simulate the car to be used so that its dimensions 

correspond with the President's ear. To that end, Inspector 
has been requested to ascertain the following measurements: - 

1. The height from the ground to the seat of the 
President's car without any automatic elevation of 
the seat which oorresponds to the positio4ing of -
the seat at the tine of the assassination!  

2. The height of the back rest on the Presid;nt's seat 
so that we may determine bov much of the president's 
back was exposed. 	. 	- 	 • 

• 
3. The dimensions of the jump seat, incluiings .  

a. the distance between the right edge of 
the tight jump seat to the right door• 

b. the distance between the back of the right 
jump seat and the front of the President's 
seat. 

o. the height of the 3p  seat frog the floor. 

41. the height of the jump seat on the President's 
automobile from the ground. 

D. Construct a dummy with the measurements of the President's body 
so that it may be positioned in the precise location where 
President Xennedy sat. Inspector Malley of the 7BI is.airanging 
to have such a dummy prepared. I suggest that Commander Mimes 
mark the points of entry and exit of the neck vbund and the . 
point of entrance of the bead wound when be reviews the sp.rays 
and photographs of the autopsy.- 

III. Proposed Measurements, Calculations and Photo:crap:11 

A. The precise location of President Xennedy should be ascertained 
at each position itemized in I above, with linear measurements 
from the center of the intersection of Pam end Houston Streets. 

B. The precise location of Governor Connally should'be ascertained 
at each position itemised in I above, with linear measurements 
from the center of the intersection of Ala and Houston Streets. 

' 	• g 



1. the.view through the Oswald rifle. 

the place where Zaprutlar stood. 

IV. Ifecce.--,...7 Personnel, !qui:pent and facilities  • • 

• - 	*- 
C. The angle of declination should be calculated from the position 

where ve believe Oswald held the rifle to the points of entry 
on President Kennedy's back and head at the positions specified:. 
in X. 

• 
. 	• .. • • 	• 	• 

D. The e angle of declination should be calculated from the position 
%there we believe Oswald held the rifle to the points of entry. 
on Governor Connally at the positions specified iri I. 

X. The distances should be ascertained of all the possiVle shots , 
considered in C. and D. above. *. 

Y. Motion pictures and still photographs should be take:to:eta the 
positions specified in I. from . 	 - - 	• 	(r,  

. 
ether your supervision, this project should be haniledierthe same 	; 

vbo worked on these problems during the nunerous vievings 
of the films and slidest, 

, 	1. Inspector James R. Malley, inspector Tom Kelley, 
Inspector Leo GauthierEat Lyzxial 	Shaneyfelt and • 

, 	BA John Joe Rowlett should be present. 

Norman Redlich and X should be stationed interchangeably 
at the window and on the street. 

-. 
B. We should have a surveyor available to make the calculations ••• 	. 

are. measurements and provide the necessary trigonometric 
readings. To that end I have asked Inspector Malley to obtain 

7- 	the services of Robert Jones visa has worked with the Secret,-,..i. .• Service on this project before. 

. We should have a 6-foot, 2-inch man available to simulate - 
Governor Connally. 

D. t  Governor Connally's clothing should be taken to be worn by the 
}0.,Crean sitting in his position. 

Z. We should have available at the Terse School Book Depository 
Building a room for shaving the movies and elides. Inspector 
Malley advised that it can be arranged without difficulty. • 

A. 

'Tarren,r,),,,-  • n 	 :V.' 	' 	 ' • 	Y2,  ',,1,7',"' 7ter.t..... 	4  Prf 
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0.61A-A 1/4  
Radio commications should be available at the site. 
Inspector Nhlley advised that four vallie -talkie radios - 	• • , 
vill be available. _ 	• • 

• 
0. The Znpruder, the Nix end the Muchmore cameras (if each is 

available) should be present. V. should also have a polaroid 	•-•••••• 
camera. Inspector Malley advised that there may be difficulty 
in obtaining the Zapruder . camera but that the effort is being 
undertaken. 	 • • • 

N. A sooving picture camera, focused through the telescopic sight, 
should be attached to Osvald's rifle. Inspector Malley end.. 
SA Shaneyfelt advise that the ra will do so, if 

. Photosphs should be made frcc. the slides so that they ray • 
be available for reference at the site. Inspector Malley 

- advised this wiu be done. . • 	 ..• ..•  

4. All still photographs, including the al.bua prepared by the 
Secret Service, should be available. . • . 

• 

• • • 

• 
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EARL WAR RAIL 

RICHARD B. R USSELL 
JOHN SHERMAN COOPER 
HALE BOGGS 

P.ALD R. PORD 
)0H\ .1 Mc CLOY 
ALLEN V. DULLES 

PRESIDENT'S COMMISSION 
ON THIS 

ASSASSINATION OP PRESIDENT KENNSDY 

200 M2yland Ave_ NIL 	• 
Washingtnn. D.C. 20002 

Telephcoc 543-1400 

• 
Edzar Stover 

Director, Federal Bureau of Investigation Depnl-ta.tut of Justice 	 . 	. IlachInston, D. C. 	20535 

Lau. Ur. liacrirers 

this Commission has been maUns a earefulatodyof the various sotion picture films taken at the scene of the assassination.. In ..::is p...oject:ve have had.  the valuable assistance atm.-Ile...8 of you:. Lureau, perticularly Inspector.James R. Volley, Inspector Leo' -nd Special Acent Lyndal A. Sbaneyfelt. As a result of the obtained from these files the Corrlssionvould like the of your Bureau lathe performance of certain additionaL-invr.:t!,:otion at the scene of the assassination. 
• 

Tvill personellybe evailableto_supervise this work and : vu here etch other staff =ethers present as ray be dee:I:ad pecessarY. tape to be able to perform this vork in Dallas on May 18 end gay 1$,. TLe purpose of this letter is to set forth the steps Mich al.e necessary to properly complete this project. 
rn.c.fz-vz RAS= wren: snaca Tas rxRsT TWO =DM OCCLEIRED 

Dar exi  nation of the Zapruder films indicates that • Governor Connelly vas hit at some point prior to frame 240. (All :.. ref....r=cee to frames in the teproder films are on the basis of a . system worked out with FBI personnel vto have been 'tering .- on this project.) Doctortlemiliervith  the Governor's vounds, LLat  after frame_ 05, his body vas not in a nositioe to  7 . Ezr;e roceivad the wound from a projectiIE-ravd from the sixth floor as:att.:eat corner windov of the Texas School Book Depository Thc C:y,.:Irr.4..ziecla he vas hit  nt_aprzo>1.mately Creme 2321.eome fibers  WrOilr staff feel that it could have been as late as -Z:0. There is general consensus, however, that it could not have boon later than . 24-0. Governor and Mrs. Convoly also testified that the.Covernor vas tit by tae second shot. . 

• m 
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• 2be FBI laboratory examination of the Zapruder camera • -' 	• 
•
estahlithes that it operates at a speed of 18-1/3 frames' per seem.. 
Weapons experts have testified that the minimum time required to . 
operate the assassination weapon is 2-1/4 seconds. It would appear, 
therefore, that a minimum of 41 frames would have to elapse between 
the 'first and second shots (18-1/3 X 2-1/4). 	 •.  

The Commission is aware that it Is impossible to determine 
the exact point at which the first two shots were tired. We request 
the following on-site investigatory step°, however, in order to • 
determine 'tether it was possible for a person located in the sixth' 
floor southeast corner window of the 20E1) building to fire two shots 
at the Pvesidential car, the second of which occurred no later than .  
frame 240: 	 , 	- 	 --. • - 	--- • 

(1) A point should be marked onthe•road corresponding 	' -7 
to from? 199 on the Zapruder film, which is the last .joint at which - 	• 
the assae-tn could have fired from the vindov and still have been able 
to firee7t4..f.n by . from 240.- A car should be rbotoarephed on this spot 
Tr= the 	et where Ze,pruder was standing so that this photogrePh can 
be cczpt. vith frame 199 to make certain that the location is accurate. 
Tic elhouT,,4  be done with the Zapruder camera, which has been retained for 	' 
this 37..v.e,palio. A Polaroid should also be used for i=ediate comparison. • --- .• • 

(2) After a car has been TN Deed  at this point on the , 
. 	reed it b1.4,..L1/1 be Photographed from the assassination window to  .• 

. • -• Eatermir.- i.Ilmther the assassin had a clear shot at the occupants T.- •_, • 	. •• 

	

' 	the reu: seat, with partiqUlar reference to the tree which at •- 
-, some -point blocks the -view from this window. 

• If the car had not passed the tree at frame 199, - 
uin vic- frau the window, the car should be mowed forwcrd to 
the "'Dint at which there is a first clear view from the window  

1 	photographed at this point from both the window and from the place  
where Zep:rzler was standing so that we limy determine what frame in 

• ••tbe apreder film corresponds with this location. • 

(4 ) if the car has in fact passed beyond the-tee at 	, ' • • 
frame 199, it should be moved back to the point where it first 	• 
Cleared the tree and photographed from the window and the Zepruder 

• • 	location to establish the corresponding frame reference. . 	 r ' 

(5) The car should also be placed at the point where 
there is the lest clear shot before it goes behind the tree and 
photographed from the window Wari:E6 Zapruder location, to.detexmine 

- 	the frame reference at this point.  . 	. 

• 
• . 	s 	. . 	- • 

••".- 
. - • • 	 . 

• ' 	 ,1 	• 



• 7 P.-47 ,•• 	 • 	 Sincerely, 

karie 074•7Mr.vfogna, 

SWXD 
J. Lee Rankin 	... 
General Counsel 

'"' 
Nkhd4C.,$:•0•11•11114.140114;k441,, ""*. 
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(6) An. the above points should be mapped on a survey. Lineal distances should bo measured on the ground between those "•- various points. Trigonccetric readings should be taken to determine the distances from these various points to the assassination window end the surveyor should also determine the an 1e with the borizonal which is made when a line is plotted from each of these points to the assassination window. 	. 	• 

Ile Faasiosa LOCATION OP Me THIRD MOT 	 • 
"• Unlike shots one and two, the third shot has been fixed at a particular frame in the Zapruder films (fr=... 313), as volt as a Darticular Prom in two other films (frame 24 of the 17.i.x film and fr. 42 of the Muchnore film). A car should be placed at the point which we believe to be the approximate location correspondina to these ". - - freczes and then photographed from the point where the three ccmc...rizeen 	' 	. were standing to establish the accuracy of this location. Distaaces should be measured 'from this point to the various points described In • part I and angles and distances established between this point and the • assassination window. The car should also be photographed at this ..• point from the assassination window to establish the view which the •• 	• • siseassin had when he fired the third shot. 	 - • • ra. PLOTTING TRAJEC'20Ft/I'.5 read TEE RAILROAD OVERPASS 

1Prom each of the ground points established in parts I and trigonoeetric readings should be taYen from a point on either end "t.-.:" the overpass to chart the path which a bullet would travel if fired , from those points on-the overpass to the rear seat of the car. It should be determined whether a bullet could reach the rear scat without hitting the windshield, and the angle with the horizontal which would... made by a bullet fired from these points to a car located at each -.Y.7 the points on the grovel as determined in parts I and II. • • 

A copy of this letter has been sent to Chief Rowley of the • E:?..•et Service with a request that the Secret Service provide such •-..1 	•- assistance in this work as the Ccrmlission and your Bureau may require. -,::eveal i; The Secret Service has furnished the Cocrission with photov•ephs, 	. ; surveys end measurements which vs have used in our examination of • 'tee films end which will no doubt be useful to your Bureau in come 'plating this project. 
• • 
- 	Xe would like your Bureau to make all necessary arranzents • - 	• t-  for this project. Members of the Bureau assigmd to this project should - • 	bontact either Mr. Forman Redlich or Yr. Melvin Eisenberg of the • Oc=ission staff it additional information is required. 

r • 
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VISUAL AIDS: 

1. ASSASSINATION SITE (photographs submitted for identification):  

Technical data relating to the physical makeup of the site was 

gathered on location by the FBI on December 2-3-4, 1963. A 

scale model of this area, built to the scale of one-quarter inch ' 

equals one foot, showing in minute detail the'physical features 

of the site, including reproductions of vehicles and occupants, 

was developed by the FBI. This model was delivered to the 

Commission's Exhibits Room along with large charts, maps and 

.photographs of the site on January 20, 1964. 
• • 

2. DALLAS POLICE DEPARTMENT GARAGE (photographs subilitted'for.'!. 

identification) : 

Technif..:ai data relating to the physical makeup of the garage 

was gatt.;:r‘d on location by the FBI on December 2-3-4, 1963. 

A scale r..pd,e1 of the garage space, built to the scale of one-

half inch equals one foot, showing in minute detail the 

phyOcal ibatures of the ramps and jail office was developed 

by the !Tr. Included are reproductions of armored vans, police 

‘quad cLrs, police personnel and press media. This model was -- 

delivered to the CO:mmission's Exhibits Room along with large 

charts and photographs of the garage on January 20, 1964. 

VISUAL AIDS BROCHURES (previously furnished Commission):  

Brochures containing. photographs and diagrams were prepared 

by the FBI for use of the Commission during the taking of 

testimony in the divers' phases of the hearings. Descriptions 

of brochurei are set forth below: 

• 

.4.171POPPIFA. 	 illgrimort 	 nvcrrr x-±x■rwer.avom. 	- r•Kg1F7.,x7lairir•sno ler", 



a. The Texas School Book Depository, diagrammed and 

photographed from basement through 7th floor, 

including detail chart of the parking lots used 

by employees. 

b. The Paine and Randle Homes, Irving, Texas, photographically 

depict the route used and activity of Lee Harvey Oswald .  

on the morning of November 22, 1963, between the Paine 

and Randle homes and his arrival at the Texas School 

Book Depository. 

c. Bus and taxi exhibits, showing the bus and the taxi .• 

used by Oswald on'November 22, 1963.- 

d. Killing of Dallas Patrolman J. D. Tippit, showing the 
killing site, the getaway route used by Oswald and 

locations of witnesses who observed his actions. 

4. 'ONTO* (photograph submitted for identification):  
A life-size manikin was, made by FBI at the request of the -

President's Commission, using the following physical characteristics 
furnished by Secret Service: height, 6' 1"; weight, 172 lbs.:  

coat, 40" long; shirt, 153" neck - 34" sleeve; broad shoulders, 
narrow waist; shoes, size 10; hat 7 5/8"; tee shirt, 32-34. 
Manikin made available at Dallas on May 23-24 1964. 

5. MATT PLAT (exhibit submitted):  

O. May 24, 1964, field survey data was compiled by Robert H. West, 

Ccunty Surveyor, licensed State Land Surveyor, 160 County Court 

Hose, Dallas, Texas, of certain fixed points on the Elm Street 

ro.dway between Houston Street and the Triple Underpass in Dealey 

— 2 — 
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. 
Plaza. From data compiled, the surveyor caused to be prepared a 
plat, drawn to the scale of one inch equals ten feet, of &- 

portion of Dealey Plaza. This plat area is bounded on the north 

by the Texas School Book Depository and railroad property, on the 

east by Houston Street, on the south by theMain Street roadway 

and on the west by the Triple Underpass. ' 
. 	- 

Located on this plat are street lights, storm basin, tree's, 

concrete pergola and reflecting pool, road signs, curb and 

traffic lane markings and the 6th floor window in the southeast„ 

corner of the Texas.School Book Depository. 

Tabulatiens.were made showing elevations, angles, 'sighting 

disthilles and measurements from fixed points along the roadway 

to 'the riile in the 6th floor window and to the top of the 	- 	- 

handrail or the Triple Underpass. Each point was fixed on the 

*end's:,  by observations made from the 6th floor window and from 
, 

.the Zapiuder, Nix and Muchmore camera positions. The points 

titre mr%s.d and identified on the road surface and on the right 

rear tire of the simulating car with white chalk.:_  

Instrument fixes were made by the surveyor from a point 39 inches 

directly above each of the marked points on the roadway (39 inches 

above street level is the point of bullet entry). Each of these 

fixes were then "sighted in" on the rifle in the sixth floor 

window and also to the top handrail of the Triple Underpass directly 

above the center of the Elm Street roadway. 
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450 	 

.7721-4.4 

4/0 

400 

FRAME 
NO. 

L 
 

STATION 
NO. 

ELEV. 

_ 	.. 

R /FL E 	IN 	WINDOW TOP BRIDGE. HANDRAIL 
ANGLE 	TO 

HORIZON 
R-K-H 

LINE OF 
SIGHT D/ST. 

K-R 

ANGLE 	TO .  
. HORIZON 	i 

 8 -  K-H 

LINE OF 
SIGHT DIST. 

K-8 
A 4 3 /.9 7 40°  /0 '  9/.6 -0'27 '  447.0 

ICI  34- 292 429.25 28.  58' 137.4 -0°07' . 	'  392.4 

,e6 3+30./ 42 9. 20 26 .52'  /38.2 -0 .07 '  39/.5 	- 

• 140 •031  372.5 
• /85 . 3+49.3 428./3 24 ° /4 ' /54.9 

/86 34.50.8 428.05 24 •.03' /56.3 #0 •03' - . 371.7 

207  3*71.11 , 427.02 21 ° 50' . /74.9 *0' /2' .. 	4 
350.9 , • .. 

210 3473.4 426.80 2/ ° 34' - 	/76.9 1 	- #0.22' . • • 	248.8 . 
222 3+85.9 4 26./ / 20 .23' /88.6 #O°24' 	. 336.4 - 

225 31'88.3 4 25. 98 20 ° /I ' /90.8 ' #0°  26' .. - 334.0 	- 	, 

23/ 3493.5 425.69 /9 • 47' /96.0 140 .28' 329.0 

235 3+ 96.8 425.52 /9 • 26' /99.0 *0°30: 	, • 326.8 

240 44- 02.3 425.2/ /9 '1E' 204.3 I 	• 	+0.34' 320:4 

' 249 414/0.0 424.79 /8 • 32' 2//.9 I 	*0° 40' 3/3.1 

255 4+ 16.4 424.46 18 ' 03' 2/8.0 -40°44' 307.1 

3/3 4+65.3 42/.75 /5 • 2 /' 265.3 4. 1'28' 260.6 	• 



42 	 

.- 	(-‘111 	 15° 214 	'• 
H • 

. • . 

4/0 

400 

;11  

FRAME 
NO. 

STAT/ON 
NO. 

ll 	R/FL E 	IN 	WINDOW 1 TOP BRIDGE 	HANDRAIL ELEV. ANGLE 	TO 
HORIZON 
R-K-H 

L/NE OF 
SIGHT DIST: 

A'-R 

ANGLE 	TO 
HORIZON 
8- K-H 

LINE OF 
SIGHT DIST. 

K-8 A 43/.97 40° /0' 9/.6 -0°27' 447.0 /61 3+292 429.25 26 .58' /37.4 -0°07 *  " 392.4 . - ,46 3430./ 429.20 26°52*  /38.2 
• 

-0°07 *  39/.5 /85 3+49.3 428./3  24°14 *  /54.9 	. 40°03' 372.5 /86 - '. 3+50.8 428.05 24°03' /56.3 #0•03' 37/.7 
207 347/./ 427.02 2/ ° 50' . /74.9 40'12' 350.9 
210 3+73.4 426.80  2/ '34' /76.9 • #0.22' . . 248.8 222 3+85.9 426.1/ 	I - 	20" 23' /88.6 - 40" 24' 336.4 	.. 225 3488.3 425.981 20 ° / V /90.8 • 40°26' 334.0 
23/ 3+93.5 425.69 /9 •47' /96.0 40'28' 329.0 .  
235 '3496.8 425.52 /9 • 26' • /99.0 40°30: 326.8 240 4+02.3 425.2/ /9 °OP 204.3 - 	+0°34' 320.4 
249 4+10.0 424.79 /8 '32' 2/1.9 *0°40' 3/3./ 
255 4+16.4 424.46 /8 • 03' 2/8.0 40°44' 307./ 
3/3 4+65.3 42/.75 /5 • 2/' 265.3 4 / • 28' .-260.6 	• 
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