Part 3: Print Density Differences of First Generation
Copies

Side-by-side Evaluation - In a side-by-side examination {at NARA) of
the two “first generation” Secret Service copies and the Zapruder
original, we observed a significant difference in the overall print
density. (See Figure 3-9) The copy identified by NARA as Secret
Service copy 1 is much darker than the original and Secret Service
copy 2 is noticeably lighter. Caution: Because of reproduction
limitations, the Kodacolor photocopies tend to exaggerate the
differences seen.

In past discussions with Bruce Jamieson, his initial assumption
was that all three copies were made with the same printer light and
filter pack. The two copies identified by NARA as those received by
Agent E.V. Sorrels challenge that assumption.

Image Characteristics of the Secret Service Copies:

» The two Secret Service copies are both on Kodachrome Il Type A
manufactured in 1963.

« Secret Service copy 2 has the Kodak Dallas Laboratory perforatecl
identification 0186, confirming its first generation status.

« Both copies have good - comparable resclution.

+ Both copies have image emulsion orientation to require viewing the
film from the emulsion side, appropriate for first-generation contact
prints made from the original. (The proper emulsion orientation for
viewing the Kodachrome II reversal original is through the base.)

« Most likely, the original was rewound after each printing pass. The
motorcade pictures do not have any image information printed
between the perforations; therefore the printing orientation was the
same for both copies. If the original was not rewound between
printing passes the Secret Service copies were prints one and three.

» The hue of the 34 year-old prints is similar, which supports a
hypothesis that the difference is primarily printer light intensity
while maintaining the same filter pack.

« The difference in density is significant - more than one would expect
from a printer operator trying to “bracket” a presumed correct
exposure. However, it is possible that three different light levels
were chosen - and that the copies Agent Sorrels received were the
bracketed high and low and that Time-Life received the nominal.
(Examination of the Time-Life first generation print is needed: to
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confirm successive heads, or heads and tails printing orientation;
and to compare the Time-Life print density to the Secret Service
copies.)

The need for a comparative evaluation can be emphasized further
as we note a comment on page 114 of Richard Trask’s Book, Pictures of
the Pain. There he relates to the research being done by author Josiah
Thompson!? as a consultant to LIFE; who noted in his screening of
LIFE’S first generation copy of the Zapruder film, that it was “infinjtely
brighter and clearer” than the National Archives Copy.

Possible Scenarios - The density difference issue is perplexing and has
been discussed with Bruce Jamieson, Motion Picture Laboratory
management and printing personnel. Trying to place ourselves in the
position of the JAMIESON film company in 1963, we hypothesized the
following:
a. They were faced with a significant time constraint - essentially -
immediate. This constraint precluded scene testing'? of the original
to assess the ideal print density and filter pack.
b. The lab did not have 8mm perforated print stock on hand to
permit using familiar materials. This mandated the use of 8mm
Type A camera film as a print material (supplied by Kodak). The
Type A camera film is both faster (ASA 40) and balanced for a
higher color temperature (3400°K) than a typical print stock having
a slower speed and a lower (neutral aim balance) color temperature
of about 2800°K.
c. The lab consulted with Erwin “Pat” Pattist, Quality Control
Supervisor of the Kodak Dallas Processing Laboratory, (possibly) to
gain his assurance that the process was “in control” and his opinion
about the selection of filter pack and printer light.
d. Handling of the films was complicated because Mr. Zapruder was
present in the printing room while his original was being copied.

« Scenario 1 - If Mr. Zapruder had requested three “good” copies of
his original, the prudent approach would be to print “one light”, i.e.
all three prints with the (same) best choice of filter pack and printer
light setting. If this scenario was followed, Secret Service Copy 1
and Secret Service copy 2 should be a close match.

2 Six Seconds in Dallas, a Micro-study of the Kennedy Assassination, Bernard Geis & Associates, 1967
B Scene testing is a practical test of printing a few frames of the original onto a known print material to select
the proper printing light setup.
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Zapruder 8mm Original Compared to Secret Service Copies
Made by the JAMIESON film company

Figure 3-11 Three scenes of photocopies of Zapruder Bmm original in side-by-side comparison with
first generation Secret Service copies 1 and 2 heid by NARA . {Neg. 4527, frames 4A and 19A}
The original is on the right, Secret Service copy #1 is center and Secret Service copy #2 is left.
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« Scenario 2 - If Mr. Zapruder had requested one “good” copy of his
original, and provided three customer Type A filim rolls for print
stock to achieve this objective, a printer “light-bracketing” approach
could have been considered. The procedure would be to select an
aim printing light level for the first print and then possibly expose a
half stop over and under for the second and third prints while
maintaining the chosen filter pack. This scenario could be the basis
of the density differences seen, especially if the Life Magazine copy
density falls in-between the two Secret Service copies, and would be
my personal best guess of what happened.

There is a need to reconcile the above hypotheses to the most
probable scenario. In August 1998, the U.S. Justice Department
requested that the LMH Company make available the LMH Company’s
first generation copy (formerly the “Life Magazine” first generation
copy) for technical study and comparison alongside the Zapruder “Out-
of-Camera” original, and Secret Service copies 1 and 2. [This First
Generation Copy Identified by the ARRB Staff in April 1997, is labeled
“Item No. 2” on the LMH inventory.]

Providing the Justice Department can persuade the LMH Co. to
cooperate in this matter, it is recommended that the National Archives
Motion Picture, Sound and Video Branch conduct a visual examination
(and create a photographic record) of LMH Co., item No. 2, compared
with the two Secret Service copies, and the Zapruder original for
several matched scenes. Such a study would either provide support
and corroboration for the present identification of these films as first
generation copies (per Scenario 2), or would provide the basis for
further study.
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Part 4: Practical Printing Tests on the Model J-

Our inidal trials on Kodak’s old Model ] printer proved that we
could not replicate JAMIESON’s septum line characteristics and
placement, However, we believed we could gain some awareness by the
behavior of current Kodachrome through multiple generations of
emulsion-to-emulsion contact printing. [ wish to emphasize the simple
goal of awareness rather than replication of printing technique and
results. The reason is straightforward, the film and the processing
~ characteristics for KODACHROME have evolved through the thirty-five
years since the assassination.

Choice of Films: In Study 4, which follows, we ran several practical
camera tests with the Bell & Howell 414PD camera, replicating most of
the image characteristics of the Zapruder original. We were fortunate to
find KODACHROME 25 Movie Film (daylight) 7267 to use as a camera
taking film, and KODACHROME 40 Movie Film, Type A/7270, to use asa
print stock. These films match in emulsion speed the KODACHROME I1
Daylight that Zapruder used in his camera and the KOCDACHROME 11
Type-A that the Dallas Processing Laboratory provided to make his
copies at JAMIESON.

Our goal was to practically evaluate image resolution and image
quality through three generations of printing. The purpose related to
concerns, raised by some, that one of the Secret Service copies might
have been a third generation contact print.

Note: Contact printing, to maintain resolution, requires emulsion-
to-emulsion contact at the printer sprocket. With reversal films
therefore, proper subject image orientation is achieved when:

A - Original When viewing through the base side.
B -1% Generation When viewing through the emulsion side.
C - 2™ Generation When viewing through the base side.
D - 3™ Generation When viewing through the emulsion side.

We note that both Secret Service copies view the subject properly
through the emulsion, indicating that they are either first or third
generation.
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Sensitometric Considerations: In Study 1, we found that Mr. Zapruder’s
camera film was manufactured in 1961, the vear of the introduction for
Kodachrome II. As a Kodachrome product engineer at that time, [ recall
that the first sixty emulsion batches we produced had lower contrast
and longer exposure latitude than subsequent product. This occurred
because the product was originally designated a movie film only and it
wasn’t untll early 1962 that we also structured it to concurrently fulfill
35mm still camera needs.

The film was not designed as a camera film for commercial |
reproduction, but rather had proper visual contrast for direct viewing.!*
When a camera film is reproduced onto a camera film, significant
contrast builds up with an attendant loss of tonal range, often with
significant shifts in color reproduction. (i.e. the films have been
“asked” to do a job they were not designed to do.)

The 1963 film process combination had a greater opportunity to
vield good quality than our practical test. The Secret Service copies
attest to this fact. One of our limitations was that the Kodak Qualex
Laboratory ceased processing Kodachrome Movie film in 1997,
requiring us to use a test process yielding slightly different toe
characteristics. Nonetheless, the concept of multiple generation
printing could be demonstrated and we were able to derive two
significant conclusions:

* We were very impressed at the tremendously effective retention of
resolution through three generations of contact printing.

« By printing for aim or consistent density for the 11 step (of the
sensitometric strip), we found significant loss of tonal reproduction
in the lower scale and a blocking of image tone in the upper scale by
the second generation. The third generation was completely
unacceptable when compared to the first generation.

We doubt, therefore, that the Secret Service copiles are first and
third generation, but rather both are first generation with significant
density differences as noted in Part 3.

A description of our printer test setup follows together with
densitometer readings of the 7267 sensitometric strip, as the original,

* Commercial camera films are designed low contrast so that when combined with a print {iim of proper
contrast, the derived contrast of the resulting print is proper for viewing.
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and readings of the resulting print-through sensitometric strips
derived during the Model ] printing at the selected light exposure level
and filter pack.

In addition, the original sensitometric strip (the identical one
spliced into the printing master) was reproduced with a sensitometer
and the curves plotted (Status A densitometry) to provide a conceptual
understanding of curve shape/tone reproduction changes when using a
camera contrast film as a print medium. Included are:

Standard step-wedge exposed to KODACHROME 25 Day./7267
Resulting 7267 strip exposed to KODACHROME 40 Type A/7270
Resulting 7270 strip exposed to KODACHROME 40 Type A/7270

The sensitometric test represents a controlled printer test, but is
two generations - sufficient to illustrate the build up of contrast and
loss of tone scale. The results of the sensitometric print-throughs and
the practical printer test print throughs can be interpreted from the
data provided.

Comparison photos of a selected scene and a portion of the
sensitometric strips that follow as Figure 3-12 are included for
awareness only. (Copying and reproduction are not sufficiently
controiled to permit visual analysis.)
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Comparison of Original and Subsequent
Generation Prints

A Selected Scene from the Model J Printer Test
And the Sensitometric Strip and Print-throughs

CAUTION: The copying quality of the photographic reproduction does not
permit a visual/analytical interpretation of the image or its tonal quality. See
densitometric data for any analysis needed.

Print-Through Image Orientation: Left-to-Right, or Top-to-Bottom
ORIGINAL 7267 to 1% GENERATION on 7270 to 2™ GEN. On 7270 to 3™ GEN on 7270

Figure 3-12
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B&H Model J Printer Test Setup
Using R. Zavada’s B&H 414PD Camera Test Films

Goal

Design a test to use Kodak's old B&H Model J printer to determine if this equipment
will approximate or replicate the septum line of the NARA copies of the Zapruder film. (See
text.)

keup of Printin ter Roll
The printing master roll will be made up of selected scenes taken as camera tests with

B&H 414PD 8mm Cameras. (Note: the 8mm film from the tests has not been split and is in
16mm width)

Content of Printing Master

1. Heads Leader

2. Scene of Dealey Plaza from Camera Test 1. (approx. 4ft.).

3. Scene of 17% Gray wall - Inf. focus/Zoom WA to Tele, Camera Test 2 (approx. 4ft.)
4. Scene of focus test charts — Inf. focus/Zoom WA to Tele, Camera Test 3 (approx. 4{t.).
5. Sensitometric strip from camera test film matenial 7267.

6. Tails Leader

Splicing - Simple and reliable - tape splices are OK.
Cleaning and Lubrication - Yes
Caution

Because 8mm perforation pitch product may be interspliced with 16mm perforation
pitch leader, it is important to ensure splicing will allow transition of 8mm to 16mm splices
to 16mm sprockets. A pre print run through a synchronizer should confirm proper splice
pitch.

Print Stock
KODACHROME 40 Movie Film, Type A/7270 (IS0-40 3400K) Perforated 8mm

E L] !.
+ Initial test - one-to-three passes to confirm filter pack and printer light.
13. After successful test — establish optimum density and adjust filter pack.

1" Printer Test

Evaluated the printer. Last use estimated to be in excess of 10 years. Located all
controls and made two dry runs. Located edge print light source - independent of printed
area light source.
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Had to make guess of first trial printer pack.

¢ Assumed Printer Lamp Operatlng at 90% of rated voltagc would be about 2950°K
« Selected Wratten 82C filter to raise color temperature to about 3400°K

* Maintained 0.80 ND and Wratten 2B of previous filter pack

*  Maintained two 2"X2" clear glass

Edge Print Light

Located a “voltage variac™ power scurce for the independent edge print light. Even
after setting to maximum of 40 units at stop, visually noticed that the edge print light was
significantly warmer than the printer image light. (This was done when the printer light was
set to sound track only to simplify viewing — Subsequently measured with photometer and
Color Temperature meter!)

Test Run

After two trial thread-ups, master and raw stock were threaded per standard B&H
Model J procedures - except that the Kodak printer had been modified with a plush pad to
provide improved original to print contact. After test runs, Printer set-up was :

Printer Lamp voltage -- 85v

Edge print Light setting -- 40units

Filter pack — Wratten 2B, 82C, 20CC Magenta, 20+5CC Red
Printer light aperture diaphragm -- 13 (mid-range)

Image aperture setting: Picture Only

Resnlts

We noted that the printer sprocket had a thickness equivalent to the sprocket tooth width.
This result required refurbishing the light pipe light source to determine if repositioning
would improve the light penetration from the edge of the film into the area between the
perforations.

Repeat Test

A repeat test was tried after refurbishing the edge print light pipe. No improvement
was noted, the width of the root circle of the printing sprocket prevented light from reaching
between the perforations. Our experiment failed to replicate JAMIESON’S septum line.

Modified Simple Multiple Generation Printing Test

As long as we had refurbished the printer, we believed it prudent to continue with a
simple multiple generation contact-printing test to gain an appreciation of the challenge of
the users of Secret Service copies to replicate their first generation copies. We therefore
printed two additional generations without the edge printing light and with the aperture set to
“picture only”, See text and densitometry for analysis of results.
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Practical Printer Test, Kodak Model J Printer -~ Densitometer Tape Data

Note Printing Goal was to closely match the 11™ step Density Value of Original in Print-Through(s} — See Text
Status “A” filter readings. r = Red, g = Green, b= Blue. Decimal point follows first digit, e.g. r0112 = 0.112 density Red

ORIGINAL 7267 Sens. Strip 7267 printed to 7270 (1%gen.) 7270 {1 printed to 7270 (2™ gen.) 7270 {2™) printed to 7270 (3™ gen.)
rO112 go0135% b0Ol1446 rolls g0177 RO1ES roll7 q01a6 bBoiaz rO0l1d4 gn178 L0182
r0176 g0l67 bO187 ro125 q0186 h0197 FOT19 g0182 60201 FO114 g0179 bh0o190
rO288 Q0234 BO253 r0144 90199 hD215 FO122 40191 BO2QK r0115 q0183 KOi94
r0430 g0357 kL0347 o187 227 hn239 rOl27 40198 bLO217 FO117 901382 h0O196
r0621 g0%3% boag? F0254 g0302 50208 ro137 g021% Lazaa 0116 g0134 h0200
rO846 g0712 bOG31] r0329 g0422 1HO4ANS rOTE7 gD263 hoza? rnlz2 0134 b0O209
1106 90298 hNeo? rDG37 90B4E LOSEY ro262 90295 hbo274 r0122 g0227 HN24D
ri27% gli21 hio12 riois gn0917 hLogo2 rO%44 q0B72 bLOG 76 r18% g0349 b0328
r1671 gl336 w1235 ri495 gl222 bling r1232 gl076 b0oas2 r0709 g0N795 hOG6ES
r2027 415%0 H1306 r213 g1545 1561 F2260 QlEI0 RIG1G r2522 q1749 bl632z W™

e e e e e Sfep
r2443 gl346 b1817 r2917 g2072 h2070 ri%a7 gielh h2BE0DT FIR2E 22365 b2982
r2g843 g2id6 bh2132 r3654 g2662 12627 ri84l 93542 LIOGT r3g94 qi756 h3145
r3237 92512 b24nss r3797 93336 L2965 r3864 93711 bij22 F2R9% 93737 L3126
r3d497 g2879 b2728 rF3865 93635 12034 ragng ¢g2718 b2125% r3830 93724 bil40
rieB2 g3217 b2920 r3878 q3637 b3t1z rageE3 92717 b4z Fr3878 3723 b3146
ri74% 93443 H3I062 r2881 g3718 b1124 r3933 92724 w2170 FIBER 92727 h3124
r3793 3851 L2097 r3989 ¢3706 b3124 F3827 92711 L3122 riR86 g3754 hilaz
r3811 q3E20 h231236 r3901 g3703 h3129 rages 92639 63119 r3901 93742 baldag
r32R16 Q3652 h3l1a2 rizg4 93709 L3114 ragv? g372% h3lz) r38g86 q3731 b3132

r3®46 93682 hi175 rrggh 3701 b3118 raga? 3719 b6



Sensitometric Data for EkCo B&H Model ] Printer Tests

KODACHROME 25 Movie Film (Daylight) 7267 exposed to Standard Step Tablet
Densitometry is Status A Left Curve is BLUE, Center is GREEN, and Right is RED

R. L Zavada, Sept. 1998
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Sensitometric Data for EkCo B&H Model ] Printer Tests
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Sensitometric Data for EkCo B&H Model J Printer Tests

KODACHROME 40 Movie Film Type A 7270 exposed to 7270 as the Step Tablet
Densitomelry is Status A Left Curve is BLUE, Center is GREEN, and Right is RED
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