. from & 557; this 1s 1dentified as *C14* aand ocoupiss thes left " gt
- side of the pHoto. - The right side pronorts to be a simllar view LIERESE.
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10rIC: Jomparison of rightehand photographs of Commlsalon
dxhibits 562 and 564

oK HAoward Roffuan
8829 #lue Grass 1d,
Fhiladelphia, ra, 1%152

BACKIROUND:

in a lattar of 21 NoWember 1989, [ waa asked by Dok
Bernabel to make an exazination of photograpns whioh dsuvlotad
Ci's 562 and 364, The spacific purpose of the exanination ine ;o
volvad comparing tne ri:ht@hand sld=s of =ach photo, The exhibits !
theuselves ars arranged in ths followins ranner, U: 562 proports
to show a portion of the primer of one of the cartridge oages

of C& 544 and 1s lablad "27%, CR 564 1s arranged in the same

 Bannar except the right side of the pqﬂto‘propgrtq to shox Ci 545 ;:: ‘,5

 and is labled #¢38%,

The exact words of the requast la the latter from Hr,
Zarnabel are as followsi

"What I want o know is this: ars slcturss 3 (7
from 562) and L (U300 from 564) ssparate cvhotographs
of the same object or are they pleturas sade from tne
gam2 nezatlva,..Do plotures 3 and U eaminats froa dife-
ferent negativaa, different snaps of the camaras, or
did they both coue from the sama nesntive, the pans
snap of the camarajp®

dnclosed with tha lettsr wars two protographic coglag of the
exniblt in qusetign, It is obvious that thasa jhotos came fron
the actual photozrapha, L.8. they were not copled from whst 1s
orinted ia the 26 voluamss for no ensravirs dots can be seen.

CE 564 dafinately came from a copy aeiative; the orliiln of 562
can not ve determined from the print sent to me., I have GO
pared thess two photos to what was publishad by the Comanission
and am satisfled that thay are accurata, faithful repraasentations
of the orlginal exhibita,

ANALISIG:

Fhotograpns 3 (C?) and D (238) apgesr to be vary similar,
The differanass which I have detected do not r:flect the chare
actar of the original., On I there ara savaral spots nét present
on 3., Thasa are charactaristie of flavs in the daveloping solu=
tions and do uot base =t all on tha n2gatives from whish sither
photo was preparsd. Also, both photographs exhibit tiny Tlascks
of' white spots whiloh do not corraspond. Thase could be trased to
many things--dust on the aagative, dust on the paper when printead,
dust ln the sireeand therafore have no beariang on tha orizinal

b




negativa from which each plcture wag prapared. There are also
othar marks the origin of whileh cannol %e detarsinad, At the
upper laft-hand cornar of ensh picture are a gerles of rozhly
concantris ares, There are mora of these on B and they are also
gharper on B3, The positlions of the arcs ars differant in ra2e
lation to tne substansae of ths actual photouraph since each one
Ais cropped diffarently.  secause of the lack of Kknowledie of the
sourca of tha2ge markings, I have gziven them no 8i.nifleance in
the burden of thia studye . - .

Another dlasiasilarity is present on U. AL the vury right
sdge of the pleture at the midpoint is an Arregular mark which
is shapsd similar to half of an oval, Thecharactsristics of

this marik indicate thatit is not the result of any of the develops

ing processes malnly begause it does not extend onto the white
border of the photozraph, It appsara to ue to be a fault in an

. ancestor photograph simllar to a oreass caused by holding the - = = =
s edge of the pipture with the thumb and fomefingers This gan be .. = -
... demonstrated ratherssimply by taking a nsavy glosuy photegraph =~ =

and banding down a portion of the edre with the thumb, If this

| ‘is the cass, as I am persuaded it 1s, then eitner all of Cis6l,
or méraly the rightehand portion 1s copled from another pheto- = . ... " .

graph,

‘The only other disainllarity that I have besn able to find
is in the focus of the two victur-s which I am using in this
stuiy. 3 appears to he alichtly out of [oous while D 1s cone
paratively shern. 4his is 1llustrated bast by comparing the
small 1lizht highlizhts in =2ach. In B they ars fuzzler, Howsvar,
this 1s the result of elther printing the negative of B out of
focus or the particular gensration copy which 3 rapraaants, It
18 dafinltely not tha reault of changing the depth of focus
whioch the orlsinal (8; was taken with bscause objsota at relative
depths 1iu esach ploture (3 and L) still retaln the sams relativa
foous, TR&s actually has no bearing on determining the gquestion
in point but mXistuxtmdxzxzaxysxxXIBikzx cust bo elimlinated as

8 possibilty,

Other than what was previously mentioned, 3 and U are ident-
feal in 5ll respaects, A detalled examination was conduated of
all 1ixht highlizhts in 2ach ploture and they were found to cor-
regpond to the most minute datall, The complexity of the highe
1izhts studled nakes verbal degeription imposalbls mt any viewsr
should plainly be able to detact this LIn comparing any ares at
all on the two pletures,

. Keasurements were takan on both photographs heling studled
to ascertain 1if the object in each was tha same size. For exw
smpla, @n D next to tha elrcls marked "1™ at 7 e'clook is a fault
which resambles thekax hoad of an arrow. In cirels & on D
slightly below the dead czeatar 1g th2 baglalag of a 1l:/ht streak
which follows a light buup, 7The distanse batwean thes2 two
points was measured on U and found to be exactly 106um, The sane

polnts. waps: lodsted on B (albaouzh 5 doss not nave similar clreles)
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and the distancs was measurad, It too was 100ma. Jeveral other
measurements were btaken all of which confirmed that B and D
depietsd objects st exactly ths same size. (This i1s only true
of the rhotos ziven to ms, As préated by the Comsission there
18 a slight differencs in size). Any dlffersaces in size 1n ay
photos was naglizible or at least go small that it could not be
perceived in nillimetars,

Knowing that the two imaz2s wora the same size, 1 over=
layed the twe ploturez on top of an intenss light source wnich
zave tha effect of transparsnt ovarlays. This allowed viswlng
of both plotur2s on top of one anothar. Initially the ploturec
wers overlayad using the firing-pin indeatitlona as refarense
pointa, +#han thase wars linad up, it was neceusary to adjust the
pogitions of the two plctures only a slizht amount before bDoth
gare saen to correapend exactly.’ #ith thls done, I carefully

- want over each detall to look for any discrepancies whaBsoevar,

As meny daotalls as wers obgsrvabla were check:d. In esch cags,

~ every datail i each ploture perfectly oveilagedj there was no -
““difference in either sige or positlon of the varlous objsots on:

the yrimer. Thoreby I comoludsd thot B and D represented idente

" ieul views of ths primer portion of a cartridje Gasc.

Tha next part of my analysis iavolved observation of the
ghadow charasteristics to ssa Af both wers taken in the same
lizht, «hen photozraphs are tiksn tirough a mlicroscope, it 1s
virtually impossible to duplicate lighting conditlions frou one
sleture to another. The slightest movement (evea the movement
requirad to take successive plotures of the sames objesct) would
nost likely cause sufficient jarring to change very sllghtly the

“1izhtinz characteristics, The exactness of all the tiny detalls

as describad 1n the pravious part of the analysls ls a very
strong indlcation that the liznting conditlons for both ploturas
ware ldsntieal, thus indleating that both platures origlnally
csma fron the sama negative, Tha most nexllglbles change in
1izhting at that magnification (an infinitesimal change in the
degres the 1ight struck the base) would szursly have changed the
tiny mioroscopic warks which ars ldentloal on B and D, ‘ '

The dirsction of the light is certainly similar in both
plotures as i bsst 1llustrated by the shadow in the firinge-
pin indentation which was geon to correspond exactly in both
photographs when they were overlayed over a bright light. Spee
csifically, there ig one zeood indicator of the direction of Ehe
lighte At the very bottom of U Just above the U 4in C32 13 an
object which is rsised sufficlently to cast a long shadow. It
18 also visible in Be 7he angle betweea tne shadow and the
objeot was maasured, In a gerlss of five conazcutive neasure-
ments on each pleture, I obtailned results of 58.5 to 61 degress
which indlcatsa, within the limita of the actual photographis
data, that the anzle at which the light struck the base was the
gsame in both ploturss,
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To test the walldlty of my obazrvations that the identical
migroscoplic datalls in 3 and D could b2 causad only by identical
1izhting conditions, I placad a plece of scratchad brass under a
microsaops at a uwagnification of 90 dlametars, I place2d a light
source in a fixsd positlén to basically simulatae the lighting
in 8 and D, I found that the glightest movement of the ustal,
aven by my hand holdiag the misroscope, changsd the relatlionship
of the object to the light enough to alter the pattarn of the
tiny daetalls such ag s@all craters or bumpse. A slight woveaent
of the light source itself aslzo produced this,

CONCLUSION

Based on thasz obaervationi I am very mueh persuaded to
conclude that photos B and D are ons and the same-=that they
originally came from ths same negative, when I was able to

. overlap the two piotures over a bright 1light, I was extremely ’
. persuaded tha$ they eriginated from thae saas negatlve although
% the printa I was exaaining could havebbeen saveral gensrations

apart, 1 will state without sxcsption that, in spite of the

kf”erlnzgva olarity of the two plotures, every detall on them is : .~
© ‘sxaotly the sams, Thls I have verifisd by detallad comparison '
and overlaying. Thers are abzolutaly no differencss in any of

the charachbaeristics portraysd in elther piocture. Aftar I was
able to sse for myself the result of alaocst negligible shang:s
in position of a metal object at 90 dlameters, I was coavinesd
toat hal B and D baen the result of two seaparates negatlivea
involving snapping a camera shutter twice and changing filum at
least onces, there would be some sort of obvious difference in
the tiny mioroscopio marks on the base, Cartala marks would
disappear and others would become sesalnzly larger. I there=
fore conclude beyond any reasonable doubt that B and D whlle
pogsilby several genarations apart, are froz the sane negative.
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